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Note. — On  Coast  and  Geodetic  Survey  Charts  the  aids  to  navigation  are  corrected  from  important  informa- 
tion received  at  the  Office  to  date  of  issue,  which  is  stamped  at  the  bottom  of  each  chart.  To  assist  those  using 
the  charts  in  keeping  up  to  date,  corrections  to  be  applied  are  published  in  ''Notices  to  Mabinebs,"  a  weekly 
publication  issued  jointly  by  the  Light-House  Board  and  the  Coast  and  Geodetic  Survey.  These  can  be 
obtained,  free  of  charge,  on  application,  from  the  Agencies  of  the  Coast  and  Greodetic  Survey,  from  United  States 
Custom-Houses,  from  the  Branch  Hydrographic  Offices  of  the  Navy  Department  in  the  principal  seaboard  cities 
of  the  United  States,  from  United  States  Consulates  in  foreign  ports,  or  from  this  Office. 

Pilots  and  masters  of  vessels  are  earnestly  requested  to  send  information  of  dangers,  notices  of  new  shoals 
and  channels,  facts  of  interest  to  mariners,  and  suggestions  for  increasing  the  usefulness  of  charts  or  of  these 
Tide  Tables  to  the  ''Superintendent  of  Coast  and  Geodetic  Survey,  Washington,  D.  0."  A  piece  of  the  chart 
affected,  showing  the  change  proposed,  should  accompany  the  information  supplied.  This  Office  will  replace, 
free  of  charge,  any  chart  so  used. 

A  limited  number  of  Chabt  Catalogues,  indicating  the  outlines  of  Coast  and  Greodetic  Survey  Charts, 
will  be  sent,  free  of  charge,  to  any  address. 

The  list  of  Light-Houses  and  Lighted  Beacons  of  the  United  States,  and  the  lists  of  Beacons  and  Buoys  in 

the  different  Light-House  Districts,  published  by  the  Light-House  Board,  can  be  obtained,  free  of  charge,  on 

application  to  the  Light-House  Board,  Washington,  D.  C,  from  the  Inspectors  of  the  several  Light-House 

Districts,  from  the  United  States  Custom-Houses,  or  from  the  principal  Agencies  of  the  Coast  and  Geodetic 

Survey. 

SUPERINTENDENT  OF  THE  COAST  AND  GEODETIC  SURVEY, 

Washington,  D.  C,  U.  S.  A. 


PREFACE. 


The  following  tide  tables  for  the  year  1911  have  been  prepared  in  the  tidal  division 
of  the  Coast  and  Geodetic  Survey  Office.  They  are  essentially  similar  to  the  volumes  for 
preceding  years,  but  improved  values  have  been  introduced  wherever  better  data  could  be 
made  use  of. 

Tide  tables  for  the  use  of  mariners  have  been  published  by  the  Coast  and  Geodetic 
Survey  every  year  since  1863.  For  the  first  fourteen  years  these  tables  appeared  as 
appendixes  to  the  Annual  Reports  of  the  Superintendent  of  the  Survey,  and  consisted  of 
more  or  less  elaborated  means  for  enabling  the  mariner  to  make  his  own  tide  predictions 
as  occasion  arose.  The  first  attempt  by  this  Survey  to  give  predicted  tides  was  by  the 
issue  of  two  pamphlets  entitled  "  Tide  Tables  for  the  Atlantic  Coast  of  the  United  States 
for  the  year  1867,"  and  "Tide  Tables  for  the  Pacific  Coast  of  the  United  States  for  the 
year  1867,"  respectively.  The  former  contained  the  predicted  times  and  heights  of  the 
high  waters  only  for  each  day  of  the  year  1867  at  16  stations,  together  with  tidal  con- 
stants  and  difl^erences  for  108  stations.  The  latter  contained  similar  predictions  for  4 
stations,  together  with  differences  for  16  stations.  This  marked  a  distinct  advance  over 
the  earlier  tables  which  had  been  issued  by  this  Survey. 

The  following  year  it  was  found  desirable  to  include  the  low  waters  in  all  the 
predictions  for  the  Pacific  Coast,  but  for  only  one  station  on  the  Atlantic  Coast,  and  it 
was  not  until  the  year  1887  that  the  low  waters  were  given  for  all  the  Atlantic  Coast 
stations.  Commencing  with  the  year  1896  the  tide  tables  were  extended  to  include  the 
whole  maritime  world,  practically  as  in  the  present  volume. 

The  full  predictions  for  Rio  de  Janeiro,  Brazil,  are  given  for  the  first  time  in  this 
volume;  and  those  for  Poi*tland  Breakwater,  England,  are  discontinued  to  avoid  an  increase 
in  the  size  of  the  tables. 

In  order  to  meet  the  demand  for  a  cheap  edition  of  the  tide  tables  for  the  United  States 
and  adjacent  waters,  two  reprints  have  been  issued,  one  for  the  Atlantic  Coast  of  the  United 
States,  including  Canada  and  the  West  Indies,  price  16  cents;  and  the  other  for  the  Pacific 
Coast  of  the  United  States,  together  with  a  number  of  foreign  ports  in  the  Pacific  Ocean, 
price  10  cents. 

This  Survey  acknowledges  its  indebtedness  to  the  following-named  authorities  for 
valuable  tidal  information  used  in  the  preparation  of  these  tables,  in  addition  to  the  large 
number  of  observations  already  in  its  possession: 

W.  D.  Alexander,  Surveyor-General  Hawaiian  Islands,  tides  at  Honolulu,  Hilo,  and  Kahului,  H.  I.  (1899). 
W.  P.  Anderson,  C.  E.,  Chief  Engineer,  Department  of  Marine  and  Fisheries,  Ottawa,  Canada,  tidal  infor- 
mation for  Canadian  ports. 
Annales  hydrographiques,  Paris. 
Annuaire  des  Mar^  de  la  Basse  Cochinchine  et  du  Tonkin,  for  1894  and  subsequent  years. 

Annuaire  des  Mar^  des  o6te8  de  France,  Paris. 
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Anuario  de  la  Direcci6n  de  Hidrograffa,  Madrid,  Spain. 

Anuario  Hidrogrdfico  del  Rfo  de  la  Plata,  por  C.-A.  Avooeiia,  Montevideo,  1891. 

Ricardo  M.  Arango,  Division  Engineer,  Panama  Canal  (1906),  tides  at  Cristobal  and  Panama. 

Edwin  B.  Simpson-Baikie,  Royal  Mail  Steam  Packet  Company,  Southampton,  England,  tides  at  Margarita 

Island,  Venezuela. 

Manoel  Cameiro  de  Souza  Bandeira,  Civil  Engineer,  Hydrographic  Service,  Rio  de  Janeiro,  Brazil. 

A.  J.  Pinto  Baato,  Lieut.  Commanding  the  Mindovy,  Portuguese  Navy,  Lisbon,  Portugal  (1897). 

John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 

A.  M.  Beaupr^,  United  States  Minister  (1905),  Buenos  Aires,  Argentina. 

G.  W.  Bell,  United  States  Consul  (1894),  Sydney,  New  South  Wales. 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town,  Africa. 

A.  M.  Bisbee,  Coast  Inspector  (1894),  Shanghai,  China. 

Roger  S.  6.  Boutell,  Secretary  of  Legation  of  the  United  States  (1906),  The  Haioie,  the  Netherlands. 

Canadian  Tidal  Survey  (see  ''Tidal  and  Current  Survey  of  Canada'*). 

R.  W.  Chapman,  Professor  in  University  of  Adelaide,  harmonic  tidal  constants  for  Port  Adelaide,  South 

Australia. 
Charts  of  various  nationalities:  American,  English,  Dutch,  French,  German,  and  Spanish. 

Chief  of  Engineers,  U.  S.  A.,  War  Department,  Washington,  D.  C. 

J.  M.  Clapp,  Assistant  U.  S.  Engineer  (1908),  tides  at  Toke  Point,  Washington. 

Powell  Clayton,  United  States  Ambassador  (1905),  Mexico. 

Ooast  Pilots  and  Pilots  of  various  seas:  American,  English,  French,  German,  Spanish,  and  Portuguese. 

John  G.  Coolidge,  United  States  Secietary  of  Legation  (1905),  Peking,  China. 

E.  L.  Corthell,  C.  E.,  tidal  observations  at  the  mouth  of  the  Panuco  River,  Tampico,  Mexico. 

Greorge  H.  Darwin,  Cambridge,  England. 

W.  Bell  Dawson,  D.  Sc,  C.  E.,  Engineer  in  charge  of  Tidal  and  Current  Survey  of  Canada;  Department  of 

Marine  and  Fisheries,  Ottawa,  Canada.    Reports  of  progress,  of  Tidal  and  Current  Survey,  Tide  Tables, 

and  tidal  differences  for  Canadian  ports. 
Charles  Denby,  United  States  Minister  (1894),  Peking,  China. 

Director  Ofidna  Hidrogrdfica,  Valparaiso,  Chile,  hourly  heights  of  the  sea  at  Valparaiso  for  one  year. 
H.  Percival  Dodge,  United  States  Secretary  of  Embassy  (1905),  Berlin,  Germany. 
Edwin  Dun,  United  States  Minister  (1894),  Tokyo,  Japan. 
Alex.  Duncan,  Pilot  Master  (1894),  Georgetown,  Demerara. 
O.  O.  Eckford,  United  States  Consul  (1894),  Kingston,  Jamaica. 
G.  W.  Ellis,  United  States  Secretary  of  Legation  (1905),  Monrovia,  Liberia. 

Exploring  Expeditions  of  various  nations:  American,  Dutch,  English,  French,  German,  and  Spanish. 
W.  H.  Finley,  a  pamphlet  on  the  Approximate  Tide-Constants  for  Table  Bay  and  Algoa  Bay,  Africa,  through 

C.  H.  Benedict,  United  States  Consul  (1894),  Cape  Town. 
E.  H.  Francis,  Pilot,  Seattle,  Wash. 

Gezeitentafeln.    Herausgegeben  vom  Reichs-Marine-Amt,  Berlin. 

E.  A.  Gieseler,  Assistant  U.  S.  Engineer,  tides  at  Panama,  January  1,  1885,  to  September  30,  1888. 
David  Gill,  H.  M.  Astronomer  (1894),  Cape  Town  Observatory,  Cape  Town,  Africa. 
W.  T.  Glasgow,  Secretary  of  Marine  Department,  Wellington,  New  Zealand,  tidal  observations  for  Port 

Chalmers,  New  Zealand,  for  the  year  1898. 
Geo.  W.  Goethals,  Chairman  Isthmian  Canal  Commission  (1909),  tides  at  Cristobal  and  Panama. 
R.  J.  L.  Guppy  (1894),  Trinidad,  West  Indies. 
Arthur  S.  Hardy,  United  States  Minister  (1905),  Madrid,  Spain. 
P.  Hatt,  Service  Hydrographique  de  la  Marine,  Paris,  France,  harmonic  constants  for  five  French  ports,  three 

ports  in  the  Indian  Ocean,  and  three  ports  in  Cochin  China. 
Hydrographer,  Hydrographic  Office,  Navy  Department,  Washington,  D.  C. 
Hydrographic  Office,  Admiralty,  London,  England,  the  loan  of  valuable  tidal  records  in  many  parts  of  the  world. 
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Ing^nieur  en  Chef  de  Constraction  da  Canal  de  P  Isthmus  de  Panama,  the  tides  at  Colon  and  Panama. 

J&pane&e  Naval  Department,  through  Edwin  Don  (1894),  United  States  Minister,  Tokyo,  Japan. 

Contra- Admiral  R.  von  Kalm^,  Director  of  the  Naval  Observatory,  Pola,  Austria  (1897),  hourly  heights  of  the 

sea  at  Pola  for  the  four  years  1884-1887. 
Alex.  Lemos,  Engenheiro  do  Servico  de  Mar^  e  Correntes  (1909),  tidal  constants  for  Brazilian  ports. 
London,  Edinburgh,  ai\d  Dublin  Philosophical  Magazine. 

Ernest  Lyons,  United  States  Minister  Resident  and  Consul-General  (1905),  Monrovia,  Liberia. 
Curtis  J.  Lyons,  Hawaiian  Grovemment  Survey  (1895),  Honolulu,  Hawaiian  Islands. 
Fenton  R.  McCreery,  Secretary  of  American  Embassy  (1906),  Mexico  City,  Mexico. 

D.  W.  Maratta,  United  States  Consul-General  (1894),  Melbourne,  Victoria. 

Marine  Board,  Port  Adelaide,  South  Australia,  through  Charles  A.  Murphy,  United  States  Consular  Agent 

(1894),  Port  Adelaide. 
William  L.  Merry,  United  States  Minister  (1905),  San  Joe^,  Costa  Rica. 
George  V.  L.  Meyer,  United  States  Ambassador  (1905),  Rome,  Italy. 

E.  B.  Michell,  Bangkok,  Siam,  through  John  Barrett,  United  States  Consul-General  (1894),  Bangkok,  Siam. 
Ministerie  van  Marine,  Afdeeling  Hydrographie,  *s  Gravenhage,  Netherlands. 

Frederick  G.  Morgan,  United  States  Vice-Consul  (1904),  Cairo,  Egypt. 

Charles  A.  Murphy,  United  States  Consular  Agent  (1894),  Port  Adelaide,  South  Australia. 

E.  Nevill,  H.  M.  Astronomer  (1894),  Durban  Observatory,  Durban,  Africa. 

Stanford  Newel,  United  States  Minister  (1905),  The  Hague,  Netherlands. 

Ofidna  Hidrogrdfica,  Santiago,  Chile. 

W.  P.  Pierce,  United  States  Consul  (1894),  Port  of  Spain,  Trinidad. 

J.  P.  Prince,  United  States  Consular  Agent  (1894),  Durban,  Africa. 

Proceedings  of  the  Royal  Society  of  London. 

B.  S.  Rairden,  United  States  Consul  (1894),  Batavia,  Java. 

Reichs-Marine  Amt,  Berlin,  Germany,  harmonic  constants  for  three  German  ports. 

Reports  of  the  British  Association  for  the  Advancement  of  Science. 

Reports  on  the  operations  of  the  Survey  of  India  Department,  Calcutta,  India. 

E.  Roberts,  Chief  Assistant,  Nautical  Almanac  Office,  London,  England,  harmonic  constants  for  Canadian 

ports,  calculated  from  the  observations  and  data  of  the  Canadian  Tidal  Survey.    Also  harmonic  constants 

for  Hongkong,  China,  and  Singapore,  Malay  Peninsula. 
Capt  John  Rodgers,  U.  S.  N.|  tides  at  Papeeti,  Tahiti. 
H.  H.  Rousseau,  Civil  Engineer,  U.  S.  Navy  (1906),  Mare  Island,  Cal. 
H.  C.  Russell,  H.  M.  Astronomer  (1894),  Sydney  Observatory,  Sydney,  New  South  Wales. 

C.  M,  Saville,  Assistant  Engineer,  Panama  Canal  (1909),  tides  at  Cristobal  and  Panama. 
S.  Schneegans,  United  States  Consul  (1894),  Saigon,  Cochin  China. 

Edgar  K.  Smoot,  C.  E.,  tidal  observations  at  Manzanilla,  Mexico. 

James  Spaight,  United  States  Vice-Consul  (1894),  Demerara. 

John  F.  Stevens,  Chief  Engineer,  Isthmian  Canal  Commission  (1906),  tides  for  Colon  and  Panama. 

Dr.  J.  P.  Van  der  Stok,  Director  of  the  Meteorological  and  Magnetic  Observatory  (1894),  Batavia,  Java 
Studien  over  Getijden.  Overgedrukt  uit  het  Tijdschrift  van  het  Koninklijk  Instituut  van  Ingenieurs, 
Afdeeling  Nederlandsch-Indie,  Batavia,  Java.  Also,  "Wind  and  Weather,  Currents,  Tides,  and  Tidal 
Streams  in  the  East  Indian  Archipelago,''  Batavia,  Java,  1897. 

D.  C.  F.  Thompson,  R.  N.,  Harbor  Master  (1894),  Kingston,  Jamaica. 
David  E.  Thompson,  United  States  Ambassador  (1907),  Mexico. 

Tidal  and  Current  Survey  of  Canada,  Reports  of  progress.  Tide  Tables  and  harmonic  constants  for  Quebec,  St 
Paul  Island  in  Cabot  Strait,  Halifax,  Nova  Scotia;  St  John,  New  Brunswick;  Victoria,  and  Sand  Heads. 
Strait  of  Georgia,  British  Columbia;  from  which  the  Tide  Tables  for  Halifax  and  St  John  are  calculated. 

Tide  Tables  for  the  British  and  Irish  Ports,  together  with  the  Times  and  Heights  of  High  Water  at  Full  and 
Change  for  the  Principal  Places  on  the  Globe,  London,  England. 
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Tide  Tables  for  the  Indian  Ports,  London,  England. 

Charlemagne  Tower,  United  States  Ambassador  (1905),  Berlin,  Germany. 

Transactions  of  the  Royal  Society  of  London. 

Udgivet  af  den  norske  Gradmaalingskommission,  Christiania,  Norway. 

J.  T.  Walbran,  Captain  of  the  D.  G.  S.  Quadra  (1896),  British  Columbia. 

W.  E.  Wall,  Surveyor,  Hawaii  (1909),  tides  at  Honolulu. 

H.  N.  P.  Wallaston,  Secretary  of  Customs  (1894),  Melbourne,  Victoria. 

Bear- Admiral  W.  J.  L.  Wharton,  R.  N.,  Hydrographer  (1896),  Hydrographic  Office,  Admiralty,  London, 

England. 
Thomas  Wilson,  Secretary  of  Harbor  Trust  (1898),  Greenock,  Scotland. 

The  predicted  time  and  height  of  the  high  and  low  waters  for.  70  principal  ports 
or  stations  are  given  in  Table  1,  pages  52-332,  for  each  day  throughout  the  entire  year 
1911.  They  have  been  made  by  means  of  the  Ferrel  tide  machine,  described  in  Appendix 
10  of  the  Superintendent's  Report  for  1883.  The  harmonic  constants  used  for  these  predic- 
tions, as  well  as  the  length  of  series  analyzed,  are  given  in  Table  4  of  this  volume. 

These  stations  are  distributed  as  follows:  20  on  the  eastern  and  7  on  the  western 
coast  of  North  America,  5  in  South  America,  14  in  Asia,  1  in  Africa,  14  in  Europe,  and  9 
in  Oceania.  They  are  usually  referred  to  in  this  volume  as  principal  or  standard  ports. 
These  predictions  are  extended  to  about  three  thousand  subordinate  stations  by  means 
of  the  tidal  differences  and  ratios  of  Table  3,  pages  338-453.  The  predicted  times  of  all 
the  slack  waters  for  the  year  1911  are  given  for  two  stations,  Seymour  Narrows,  British 
Columbia,  and  Sergius  Narrows,  Alaska,  on  pages  492-499. 

An  explanation  of  the  tables,  with  examples  of  their  use,  is  given  on  pages  37-50,  an 
index  of  principal  ports  is  given  on  page  52,  and  a  general  index  on  pages  527-530. 

O.  H.  TiTTMANN, 

Superintendent, 
October,  1909. 
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TREATISE  ON  TIDES. 

1.  General  statements. 

The  word  tide  is  used  to  indicate  the  periodic  rising  and  falling  of  oceanic  and  other 
large  bodies  of  water,  due  mainly  to  the  attraction  of  the  moon  and  sun.  This  rising  and 
falling  necessitates  a  lateral  or  horizontal  movement  of  the  waters;  such  movements  are 
called  tidal  currents.  They  usually  flow  and  ebb  somewhat  in  retard  of  the  rising  and  falling 
of  the  tide.  As  the  velocity  and  direction  of  tidal  currents  are  much  modified  by  extremely 
local  causes,  while  the  times  and  heights  of  the  tides  remain  nearly  constant  over  consider- 
able areas,  the  currents  may  with  propriety  be  made  to  depend  upon  the  tides;  for  this 
reason  their  discussion  will  be  postponed  to  §  11. 

The  tide  rises  until  it  reaches  a  maximum  height  called  high  water^  and  then  falls  until 
it  reaches  a  minimum  height  called  Imo  water;  these  two  phases  of  the  tide  may  be  spoken 
of  as  the  tides.  For  a  few  minutes  before  and  after  high  or  low  water  it  is  difiicult  to 
observe  any  vertical  motion  in  the  tide;  while  thus  apparently  stationary  the  tide  is  said  to 
stand.  The  duration  of  high  or  low  water  stand  is  usually  too  vague  a  quantity  to  be  of 
much  service  in  describing  the  chameter  of  the  tide. 

For  reasons  to  be  given  later,  based  upon  the  fact  that  the  tides  are  chiefly  due  to  the 
difference  between  the  moon's  attraction  upon  the  enveloping  sea  and  the  earth  as  a  whole, 
one  would  expect  that  at  most  tidal  stations  two  high  waters  and  two  low  waters  would 
occur  each  lunar  day;  in  other  words,  to  each  transit  of  the  moon  (inferior  as  well  as 
superior)  there  would  correspond  one  high  water  and  one  low  water.  On  an  average  the 
time  of  high  water  at  a  given  station  follows  the  time  of  transit  by  a  certain  number  of 
hours  and  minutes  called  the  high  water  interval  (HWI)  or  high  water  lunitidal  interval^  or 
the  corrected  establishment.  In  like  manner  the  low  water  interval  (LWI)  or  low  water  luni- 
tidal interval  indicates  the  average  number  of  hours  and  minutes  between  the  time  of  transit 
and  the  time  of  low  water. 

According  as  the  moon  is  in  or  near  the  perigee^  apogee,  or  either  tropic,  the  tides  are 
distinguished  as  perigean^  apogean^  or  tropic  tides.  Spring  tides  occur  at  about  the  time  of 
new  or  full  moon,  and  neap  tides  at  about  the  time  of  either  quarter.  More  definite  notions 
in  regard  to  these  tides  will  be  given  in  §  8. 

2.  Directions  for  observing  tides. 

Wherever  tides  are  to  be  observed,  the  first  thing  to  do  is  to  fix  a  well-graduated 
vertical  staff  in  as  permanent  a  position  as  possible.  A  solid  wall  or  pile  will  often  furnish 
a  suitable  support.  The  heights  of  several  bench  marks  above  the  zero  of  this  staff  should 
then  be  determined  with  considerable  precision  in  order  to  detect  any  settling  or  rising  in 
the  support  of  the  staff.  These  bench  marks  should  be  of  a  permanent  character  and  situ- 
ated at  various  distances  from  the  staff.  The  object  of  such  permanence  is  to  enable  one  to 
recover  the  plane  of  reference  at  any  future  time. 

Direct  staff  readings, — The  staff  and  bench  marks  established,  the  observer  should  read 
the  height  of  the  tide  at  even  intervals  of  time.  Readings  at  the  exact  hours  throughout  the 
twenty- four  hours  of  each  day  are  preferable  for  most  purposes.  The  kind  of  time  used  is 
immaterial,  provided  that  it  be  the  same  throughout  the  series  of  observations.     It  should 
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always  be  specified  in  the  record.     In  making  such  observations  it  is  of  importance  to  know  Thi 

the  time  to  within  about  one  minute.     In  high  and  low  water  observations  readings  should  and  one 

be  made  every  ten  minutes,  say  for  about  forty  minutes  before  to  forty  minutes  after  each  [1] 

of  the  four  tides  of  the  day.     In  reading  a  height  upon  the  staff,  unless  the  surface  of  the  [1] 

water  be  perfectly  smooth,  note  a  point  midway  between  the  crest  and  trough  of  the  waves,  moon  i^ 

A  glass  tube  open  at  both  ends  and  held  alongside  the  staff  will  facilitate  making  these  .„. 
readings.    When  the  surface  is,  as  a  rule,  too  rough  for  staff  readings,  the  water  in  a  well 

communicating  with  the  sea  by  means  of  a  pipe  half  an  inch  or  more  in  diameter  should  be  ^^  ^f 
observed  instead. 

Box  gauges. — A  box  gauge  consists  of  a  long  vertical  box  inclosing  a  float  which  rises  4. 

and  falls  with  the  tide.     In  some  cases  the  float  carries  a  vertical  rod  which  may  itself  be  '[\^^ 

graduated;  in  othei*s  the  float  is  attached  to  a  wii'e  or  cord  which  passes  over  a  pulley,  then  /n 

along  a  graduated  scale,  and  terminates  in  a  counterpoise.    This  gauge  permits  readings  i^aric^i 

to  be  made  when  the  sea  is  comparatively  rough.     A  simple  staff  gauge  should  always  be  .^Qgtan 

located  near  a  box  gauge  and  the  readings  of  the  two  should  be  frequently  compared,  for  it  /o\ 

is  obvious  that  the  line  of  flotation  is  liable  to  become  somewhat  altered.  i^j^^ 

Automatic  or  adf-regutering  tide  gauges. — A  gauge  of  this  variety  requires  a  float  and  h}\ 

box  similar  to  those  employed  in  a  box  gauge.     The  motion  of  the  float,  as  it  rises  and  falls,  ^^.^^  ^ 

is  communicated  to  a  pencil  which  traces  a  curve  upon  a  moving  sheet  of  paper.     Uniform  '  ^^ 

motion  is  imparted  to  the  paper  by  means  of  a  cylinder  or  drum  driven  by  a  well-regulated  ^i^^^  _, 

clock.     The  pencil  is  free  to  move  in  a  direction  perpendicular  to  the  line  of  motion  of  the  ^^^ 

paper.    The  paper,  usually  of  sufficient  length  to  contain  a  month's  record,  is  paid  out  from  ^«  i^ 


one  cylinder,  passes  over  a  second,  and  is  received  upon  a  third.  This  gauge,  besides  giving 
a  continuous  record,  requires  a  comparatively  small  portion  of  the  observer's  time.  Staff 
readings  (upon  a  staff  gauge)  and  time  comparisons  should  be  made  at  frequent  intervals 
and  recorded  upon  the  tidal  sheet  or  marigram.  These  staff  readings  should  be  made  within 
an  hour,  say,  of  the  times  of  high  or  low  water. 


Sir 
sirface 
forces  a 
instant, 

8.   General  properties  of  tides.  ^^^  1 

At 
Confining  one's  attention  to  a  particular  station,  the  f  oUo.wing  properties  common  to    j-   * 

most  tides  are  usually  revealed  by  means  of  a  few  days'  observation:  [    ,  ^ 

(1)  Two  high  waters  and  two  low  waters  occur  during  each  twenty-four  or  twenty-five         j 
hours. 

(2)  The  alternate  high  or  low  waters  are  more  or  less  unequal. 

(3)  The  heights  of  corresponding  tides  vary  from  day  to  day. 

(4)  The  lunitidal  intervals  (high  or  low  water)  are  different  for  alternate  tides. 

(5)  The  lunitidal  intervals  for  corresponding  tides  vary  from  day  to  day. 

(6)  The  inequality  in  height  or  interval  referred  to  in  (2)  or  (4)  becomes  greater  as  the 
moon's  declination,  either  north  or  south,  increases.  This  does  not  apply,  because  of  the 
sun's  tidal  effect,  to  the  lesser  inequality  at  stations  where  the  high  and  low  waters  are 

affected  by  quite  unequal  amounts.  r^i 

cnreater 

(7)  The  range  of  tide  (as  determined  from  all  four  tides  of  the  day)  is  f  than 

,      .  .  new  or  full  moon. 

usual  near  the  tmie  of  ^i  ^  r„,^^?o  ^..o^^f,.*^ 

the  moon  s  quadrature. 

fi^reater  T^enc^ep 

(8)  The  range  of  tide  is  f  „^        than  usual  near  the  time  when  the  moon  is  in        _ 

^  '  *  Jess  apogee. 

(9)  The  lunitidal  intervals  are  j^^  ^^  than  usual  near  the  times  of  the  ^^^^  ^^^  seventh         ^ 
octants.  I^^uc 
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The  above  statements  do  not  usually  apply  to  the  tides  at  stations  where  but  one  high 
and  one  low  water  occur  daily.     The  readily  observable  properties  of  such  tides  are: 

[1]  But  one  high  and  one  low  water  occur  daily  when  the  moon  is  far  from  the  equator. 
[2]  Two  high  and  two  low  waters,  both  comparatively  small,  may  occur  daily  when  the 

moon  is  near  the  equator. 

increased 
[3]  The  moon  being  far  from  the  equator,  the  (diurnal)  range  of  tide  is  ^  ,  near  the 

^    .  _      solstice. 

time  of  either  ^^„«  ^^ 

equinox. 

4.  The  equU^yrium  theory  of  tides. 

The  uncorrected  equilibrium  theory  begins  by  assuming — 

(1)  That  the  nucleus  of  the  earth  is  comparatively  rigid  (or  that  at  least  its  outer  layer 
is  a  rigid  shell),  and  that  it  is  composed  of  concentric  spherical  layers,  each  layer  having  a 
constant  density. 

(2)  That  the  nucleus  is  covered  by  a  fluid  of  uniform  depth,  shallow  as  compared  to  the 
radius  of  the  nucleus,  but  deep  as  compared  to  the  rise  and  fall  of  tide. 

(3)  That  this  fluid  has  neither  inertia  nor  viscosit j%  nor  is  there  friction  between  the  fluid 
layer  and  the  nucleus  or  the  enveloping  atmosphere. 

As  these  conditions  are  far  from  being  realized  in  the  case  of  nature,  observations  will 
show  at  best  only  certain  approximations  toward  ideal  values.  Before  introducing  the 
modifications  necessary  to  adapt  the  theory  to  the  tides,  it  seems  desirable  to  ascertain  what 
the  tendencies  are  in  the  ideal  case. 

Since  the  angular  velocity  of  the  moon  in  her  orbit  and  the  rotary  motion  of  the  earth's 
surface  are  finite,  while  the  particles  of  fluid  are  supposed  to  respond  immedidtel/y  to  the 
forces  acting  upon  them,  we  may  consider  the  earth's  surface  as  stationary  during  any  given 
instant,  and  treat  the  surface  assumed  by  the  water  as  a  case  of  static  equilibrium. 

Because  of  hypothesis  (1),  the  attraction  of  the  moon  upon  the  nucleus  is  the  same  as  it 
would  have  been  had  the  entire  mass  been  concentrated  at  the  earth's  center. 

At  any  given  place  the  tide-producing  tendencies  depend  chiefly  upon  the  distance  and 
direction  of  the  disturbing  body,  and  are  governed  by  what  may  be  referred  to  as  Laws 
I  and  II. 

Law  L — ^The  tendency  to  produce  tides  at  a  given  station  varies  directly  as  the  mass  of 
the  disturbing  body  and  inversely  as  the  cube  of  the  body's  distance  from  the  earth's  center. 

In  consequence  of  this  law  the  amplitude  of  the  solar  tide  ought  to  be  about  0.468  time 

that  of  the  lunar  tide.     For  the  mass  of  the  sun  =  331  000,  and  the  mass  of  the  moon  =  l/81, 

the  mass  of  the  earth  being  unity,  while  the  sun's  distance  ==  92  800  000  miles  and  the  moon's 

distance  =  239  000  miles,  so  that — 

1     ^'A     1  ^'A    -      331000         2  1 

solar  tide:  lunar  tide  -  ^^^  g^  ^^^s  :  g^  X  ^^39  qoo)'*'  vl) 

.  •.  solar  tide  =  0.458  lunar  tide.  (2) 

The  eccentricity  of  the  lunar  orbit  being  0.055,  this  law  gives 

perigean  range:  mean  range  =  (i  _  eccentricity)'' ^'  (^) 

apogean  range:  mean  range  =  (1  +  eccentricity )»'  ^'  (^) 

.  *.  perigean  range  =  1.18  mean  range,  (5) 

apogean  range  =  0.85  mean  range.  (6) 

Law  IL — The  tendencies  to  produce  tide  for  various  relative  positions  of  the  tide- 
producing  body  are  proportional  to 

3  cos«  ^  -  1,  (7) 

13103— 10 2 
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where  6  is  the  zenith  distance  of  the  body  corrected  for  parallax.  In  other  words,  0  is  the 
angle  at  the  earth^s  center  defined  by  the  given  station  and  the  center  of  the  disturbing  body. 
If  u  denote  the  height  of  tide  expressed  in  terms  of  the  earth's  radius,  a,  then  it  is 
proportional  to  8  cos*  ^—1;  in  other  words,  we  may  put  w=a'  (3  cos"  ^—1).  The  equation 
of  the  surface  of  the  sea  at  any  given  instant  is 

p=a  (1+w)  (8) 

or 

p=a+a  a'  (3  cos*  6/-1),  (9) 

which  is  the  equation  of  an  ellipsoid  whose  semiaxes  are 

a  (1+2  a'),  «  (l-^O^  «  (!-«')•  (10) 

That  is,  forces  acting  according  to  this  law  cause  the  surface  of  the  sea  to  assume  the  form 
of  an  ellipsoid  of  revolution  whose  longest  axis  points  toward  the  tide-producing  body. 

It  will  be  observed  that  when  the  moon,  say,  is  in  the  zenith  (or  nadir),  the  elevation  of 
the  sea  is  2  a  a'  higher  because  of  the  existence  of  the  moon;  but  when  in  the  horizon,  the 
elevation  of  the  sea  is  a  a'  lower. 

For  a  given  place  the  height  of  the  tide  will  vary  from  hour  to  hour  of  the  day  chiefly 
on  account  of  the  variations  in  ^;  but,  as  already  noted,  it  varies  somewhat  on  account  of 
the  variation  in  r,  the  moon^s  distance. 

For  a  given  place  the  angle  0  depends  upon  the  moon's  hour  angle  and  its  declination, 
both  of  which  are  functions  of  time.     From  spherical  trigonometry, 

cos  6^=cos  X  cos  <^  cos  (f—l)  +sin  A.  sin  6  (11) 

where 

\  =  geographic  latitude  of  the  station, 

I  =longitude  of  the  station  (W.  from  Greenwich), 
<y= moon's  declination, 

^=m^= moon's  hour  angle  (W.  from  the  meridian  of  Greenwich). 
.*•  a  a'  (3  cos'  ^— 1)=|  a  a'  cos'  A.  cos*  <^  cos  2  (^—0 

+3  a  «'  sin  A.  cos  A.  sin  2  (J  cos  (^— Z) 

+i  a  a'  (3  sin*  X-1)  (3  sin*  6-\) 

=  height  of  tide  according  to  the  uncorrected  equilibrium  theory.       (12) 

For  the  lunar  tide, 

,     -  mass  of  moon  a*  /^  i^rw  ^    ^  /-•  ox 

a  «'=i B :rrX7 ->-  A\i rs=0,59  feet:  (13) 

*  mass  of  eaith     (moon  s  distance)'  '  ^    ' 

and  for  the  solar  tide, 

_     ma^sofsun      (^ _n  o"  i?    f  /ivt\ 

^  "^  -  *  mass  of  earth  ^  (sun's  distance)' "  *^-  ^ '  ^^^^'  ^^*> 

(i)  The  height  of  the  semidiurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  twice  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the 
square  of  the  cosine  of  its  declination.  The  factor  depending  upon  the  declination  is  always 
near  unity. 

(ii)  The  height  of  the  diurnal  portion  of  the  lunar  or  solar  tide  at  a  given  station  is 
proportional  to  the  cosine  of  the  local  hour  angle  of  the  moon  or  sun  multiplied  by  the  sine 
of  twice  its  declination.  The  factor  depending  upon  the  declination  varies  almost  directly 
with  the  declination. 

(iii)  There  is  a  portion  of  the  lunar  or  solar  tide  which  depends,  at  a  given  station, 
wholly  upon  the  declination  of  the  moon  or  sun.  The  height  of  this  portion  is  proportional 
to  3  sin*  <^— 1,  where  <^  represents  the  declination  of  the  moon  or  sun.  The  period  of  this 
expression  is  a  half  tropical  month  or  year,  as  the  case  may  be. 
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The  height  of  the  entire  tide,  or  of  the  surface  of  the  sea,  at  any  given  time  and  place,  is 
the  sum  of  the  six  teims  just  referred  to — ^three  belonging  to  the  moon  and  three  to  the  sun. 

The  corrected  equilihrium  theory. — To  approximately  adapt  the  foregoing  theory  to  the 
case  of  nature,  we  may  write  the  height  of  the  lunar  or  solar  tide  in  the  form 

5,  cos"  <^  cos  [2  (^-0— f  J 

+iffiSin2<ycos[^-i-eJ  (16) 

+^0  [3  sin'  <^-l] 
where  i?  and  f  must  be  determined  from  observations  at  the  given  stations.     Statements 
(i),  (ii),  and  (iii)  require  no  modification,  except  that  for  ''hour  angle"  we  must  write  ''hour 
angle  diminished  by  a  constant  appropriate  for  the  station  in  question"  and  so  for  "twice 
the  hour  angle." 

This  correction  is  theoretically  necessary  (even  if  the  water  have  neither  inertia  nor 
friction)  because  the  earth's  surface  is  not  wholly  covered  with  water,  and  the  equation  of 
continuity  can  not  generally  be  satisfied  when  the  rise  and  fall  is  as  given  by  equation  (12) 
unless  we  continually  alter  the  plane  of  reference. 

The  ^s,  as  did  the  or's,  involve  the  factor 

(mean  distance  of  moon  V    /'g V    /actual  parallax V  ^-gv 

actual  distance  of  moony  "~V^y  ""  vmean  parallax  y 

In  practice  the  inertia  and  friction  pf  the  water  produce  important  modifications  in  the 
^s  and  f's  from  their  equilibrium  values.  Nevertheless,  ih^fonn  (15)  is  capable  of  approxi- 
mately  representing  the  rise  and  fall  of  the  tide  in  nature.  This  is  especially  true,  if  we  make 
the  further  modification  of  taking  <^  and  r  at  times  anterior  to  the  time  of  tide.  Such  times, 
as  well  as  the  -ff's  and  or's  must  be  determined  from  observations  made  at  the  given  station.* 

5.  Explanation  of  phenomena  noted  in  %  Shy  the  equilibrium  theory. 

The  tides  in  (i),  §  4,  are  semidiurnal,  while  those  in  (ii)  are  diurnal.  Ekich  may,  for  any 
particular  day,  be  represented  by  a  cosine  curve  of  proper  length  (period)  and  amplitude. 
Now  it  is  obvious  that  the  superposition  of  a  diurnal  curve  upon  a  semidiurnal  will,  in 
general,  cause  the  alternate  maxima  or  minima  of  the  semidiurnal  curve  to  become  more  or 
less  unequal  in  height  and  unequally  displaced  in  time.  These  statements  account  for  (1), 
(2),  and  (4)  of  §  3.  As  noted  in  (ii),  §  4,  the  amplitude  of  the  diurnal  curve  (lunar  or  solar) 
is  nearly  proportional  to  the  declination  of  the  moon  or  sun.  This  explains  property  (6),  §  3. 

The  superposition  of  a  semidiurnal  curve  or  wave  upon  another  of  nearly  equal  period, 
but  of  greater  amplitude,  simply  increases  or  decreases  the  amplitude  of  the  latter  when 
approximately  like  or  opposite  phases  coincide;  but  when  the  phases  differ  by  approximately 
90°  or  270°  the  principal  wave  is  displaced  in  time  by  the  subordinate  one — accelerated  or 
retarded  according  as  the  maximum,  say,  is  90°  in  advance  or  in  retard  of  the  maxima  of  the 
principal  wave.  This  accounts  for  properties  (3),  (5),  (7),  and  (9),  §  3,  Property  (8)  has  been 
explained  in  §  4,  where  the  values  of  the  perigean,  apogean,  and  mean  ranges  are  compared. 
This  amounts  to  varying  the  a'  or  the  ^s  inversely  as  the  cube  of  the  moon's  distance  from 
the  earth's  center. 

At  a  station  where  observation  shows  that  R^  is  several  or  many  times  as  great  as  R^j 
expression  (15),  the  number  of  maxima  and  minima  of  a  curve  composed  of  diurnal  and  sfsmi- 
diurnal  parts  will  usually  depend  upon  the  number  of  uiaxima  and  minima  of  the  diurnal 
part  when  the  moon's  declination  is  great;  but  when  the  moon  is  near  the  equator  the  number 
niay  be  governed  by  the  semidiurnal  part.  This  accounts  for  properties  [1]  and  [2],  §  8. 
The  moon  crosses  the  equator  and  reaches  its  extreme  declination  at  nearly  the  same  points 
in  the  heavens  as  does  the  sun.     This  accounts  for  property  [3]. 

m  

*Cf.  Thomson  and  Tait's  Natural  Philosophy,  ff  804-811. 
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6.  A  still  more  perfect  form  or  expression  for  the  equilibrium  theory  is  obtained  by 
developing  the  tide-producing  potential  (the  principal  part  of  which  is  inversely  proportional 
to  the  cube  of  the  disturbing  body's  distance  from  the  earth's  center,  and  directly  propor- 
tional to  3  cos*  ff — 1,  §  4)  into  a  series  of  cosine  terms.  For  considerable  periods  of  time  the 
coefficients  of  these  terms  remain  sensibly  constant  and  their  angles  or  arguments  increase 
uniformly  with  the  time.  Having  found  from  the  development  of  the  potential  what  are  the 
more  important  terms,  one  then  assumes  that  by  leaving  all  amplitudes  and  epochs  arbitrary 
the  series  is,  by  the  principle  of  forced  oscillations,*  capable  of  representing  the  tide  at  any 
given  station.  The  harmonic  analysis,  §  7,  has  for  its  object  the  determination  of  these 
amplitudes  and  epochs  from  tidal  records. 

7.  Harmonw  (inalysi^.  \ 

Since  the  tide  is  periodic  in  its  character,  and  since  the  periods  of  its  causes  are  known 
from  astronomical  considerationa,  it  ought  to  be  possible  to  represent  the  height  at  any  given 
time  by  means  of  the  Fourier  series,  or,  rather,  an  aggregation  of  such  series, 

y  =  JL  ex)s  (at  +a)  +  if  cos  {ht  +/?)  +     .     •     .  (17) 

where  y  is  reckoned  from  mean  sea  level. 

For  aiding  the  imagination,  we  may  suppose  that  any  given  term  in  this  series  represents 
the  oscillation  caused  by  a  fictitious  star,  or  moon,  moving  uniformly  in  the  celestial  equator 
around  the  earth,  and  at  a  constant  distance  therefrom,  having  the  property  of  producing  a 
maximum  of  the  oscillation,  or  component  tide,  a  certain  number  of  hours  after  its  upper 
meridian  passage,  and  a  minimum  the  same  number  of  hours  after  its  lower  meridian  passage. 

If  a  denote  the  hourly  speed  of  the  component  A^  or  the  apparent  angular  velocity  of  its 
fictitious  moon,  and  A^  its  epoch  or  lag  expressed  in  degi'ees,  A^la  is  the  lag  expressed  in 
hours.  Also  if  arg^  A  denote  the  hour  angle  of  the  fictitious  moon  at  local  mean  midnight, 
dt  +  argo  A  is  its  hour-angle  at  any  subsequent  hour  t.  Consequently  the  time  of  high  water 
of  the  component  A  is 

and  the  height  at  any  time  t  is 

JL  cos  (a^  +  argo  A  -  A"^)  (19) 

so  that 

a  =  argo  ^  -  ^^-  (20) 

By  replacing  A^  -4^,  <2,  and  a  by  B^  B^^  J,  and  /S,  the  corresponding  quantities  for  any 
other  component,  B^  are  obtained. 

The  heights  due  to  any  components  may  be  shown  graphically  thus  (see  Fig.  1): 

Lay  off  the  hours  of  the  day  according  to  any  convenient  scale.     Draw  cosine  curves  of 

amplitudes  Jl,  if ,     .     .     .     and  of  periods  — -,   -r-,       .     .     .    hours  in  length.    The  first 

maxima  are  located  upon  the  hour  lines 

^     arg,^      ^     argo^  . 

the  succeeding  maxima  are  then  fijced  by  the  lengths  of  the  several  periods.    The  symbol  J 
may  be  used  to  indicate  the  time  of  transit  of  any  fictitious  moon. 

To  combine  these  curves,  add  the  ordinates  for  each  hour,  thus  obtaining  the  resultant 
tidal  curve  from  which  the  times  and  heights  of  high  water  and  low  water  may  be  obtained. 

The  object  of  the  harmonic  analysis  is  to  resolve  the  observed  tide — i.  e.,  observed  heights 
of  the  surface  of  the  sea — into  simple  elements  of  component  tides,  consisting  of  simple 

♦See  Laplace,  M6c.  C6L,  IV,  iii,  {  16. 

fSee  an  article  entitled  Harmonic  Analysis  of  Tidal  Observations,  by  Prof.  G.  H.  Darwin,  B.  A.  A.  S. 
Report,  18S3;  also,  article  Tides,  Encyclopaedia  Britannica,  ninth  edition. 
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harmonic  oscillations.  The  quantities  ^,  5,  .  .  .  and  argo  A^  arg^  J?,  .  .  .  are  known 
from  astronomical  considerations,  so  that  the  analysis  of  the  tide  at  a  given  place  implies 
only  the  determination  of  the  amplitudes  J.,  ^,  .  .  .  and  the  epochs  A^^  B^^  .  .  • 
To  analyze  harmonically  the  tide  at  a  given  place,  let  its  height  be  given  at  each  hour  of 
the  day  for  a  year,  say.  Smn  these  ordinates  as  nearly  as  may  be  at  the  component  hours 
of  each  component  (its  harmonics  excepted).  The  sums  belonging  to  each  component  will  be 
24  in  number  and  represent  sums  corresponding  to  each  of  the  twenty -four  hours  into  which 
the  component  day  is  supposed  to  be  divided.  As  the  summation  in  each  case  is  made  with 
reference  to  the  component  hours,  the  effect  of  the  other  components  upon  these  24  sums  will, 
in  the  long  run,  approach  zero  or  a  constant.     Having  found  the  24  heights  corresponding 
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Fig.  1. 

to  these  sums,  they  may  be  plotted  as  hourly  ordinates;  such  a  plotting  would  represent  the 
required  component  tide  combined  with  its  harmonics.  To  analyze  these  24  heights,  A^,  A^,  Ag, 
.     .     .     A,5,  assume  each  to  be  of  the  form 

h=H^-\-A^  cos  aJL-{-A^  sin  at-\-A^  coe  2  at-[-'A^  sin  2  erf  +    ,    .    .     +A^  cos  8  at'\-A^  sin  8  erf,  (22) 

where  a^=0^,  15^,  30^,     ....     345°.  _ 

It  is  not  difficult  to  show  that  the  most  probable  values  of  ^,  J.,-iare  given  by  the  equations 

12  3i=AoCosO°+AiCosl50+i^cos30°+     .     .     .     +A,3  cos  345° 


12  ^,=A^  cos  0°+Ai  cos  30°+ A,  cos  60°+ 
12  3,=Ao  cos  0°+Ai  cos  45°+Ag  cos  90°+ 


12  Zi=Ao  sin  0°+Ai  sin  15°+ A,  sin  30°+ 
12  3,= Ao  sin  0°+Ai  sin  30°+ A,  sin  60°+ 
12  3,=Ao  sin  0°+Ai  sin  45°+A,  sin  90°+ 


+A„  cos  330° 
+A„  cos  315° 


+A„  sin  345° 
+A,,  sin  330° 
+A„  sin  316° 


(23) 
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From  these  values  of  A^  A^  we  find  A  and  a  by  the  relations 

_  ^ 

^  =  U*  +  2*)>^,  tan  a=  ~2  •  ^^^ 

A?  then  becomes  known  by  the  equation 

^o  =  argo A- a,  (25) 

arg,,  A  being  known  from  astronomical  considerations.*    So  for  components  ^,  C^  etc. 

It  may  be  added  that  because  the  hourly  heights  are  tabulated  in  solar  time  most  of  the 
amplitudes  as  brought  out  in  the  analysis  must  be  increased  by  a  factor  a  little  greater  than 
unity,  known  as  the  augmenting  factor;  also  that  most  of  these  amplitudes  must  be  corrected 
for  the  longitude  of  the  moon's  node  by  the  application  of  a  suitable  factor.  For  series  less 
than  about  a  year  in  length  still  other  corrections  must  be  applied. 

8.   Terr/is  sometimes  useful  in  describing  tides, 

A  1/unitidal  interval  is  the  period  of  time  by  which  the  tide  of  any  place  follows  after 
the  moon's  local  meridian  passage,  at  either  the  upper  or  lower  transit.  Lunitidal  intervals 
are  divided  into  separate  classes  by  appending  qualifying  words,  to  indicate  the  kind  of 
tides  to  which  they  apply;  for  instance,  msan  high  water  lunitidal  interval  (HWI),  rnean 
low  water  lunitidal  interval  (LWI),  ineiin  tropic  higher  high  water  lunitidal  interval 
(HHWl),  mean  tropic  lower  low  water  lunitidal  interval  (LLWI),  and  so  on  as  occasion 
may  arise  to  designate  intervals  as  applying  to  a  special  group  or  class  of  tides. 

The  tropic  lunitidal  intervals  in  Table  3  of  this  volume  are  followed  by  the  letter  a  or  j^  in 
order  to  enable  one  to  obtain  the  approximate  time  of  higher  high  and  lower  low  water  for  any 
station.     When  the  tropic  interval  (HHWI  or  LLWI)  is  marked  a,  add  the  interval  to  the  local 

time  of  the  moon's  YPJ^r^^^sit,  or  meridian. passage,  f<^r  ^^^xi^  declination  of  the  moon;  and 

when  it  is  marked  h  add  the  interval  to  the  local  time  of  the  moon's  V^^^  transit  for  ^^^u 

declination  of  the  moon.     See  formulas  (32)  and  (33). 

The  estailishment  of  the  port^  or  vulgar  establishment^  as  it  is  sometimes  called,  is  the 
mean  high  water  full  and  change  lunitidal  interval;  that  is,  at  the  times  of  new  and  full 
moon.  • 

The  corrected  estahlishmenl  of  the  port  is  the  tneam,  high  water  lunitidal  interval  (HWI) 
for  one  or  more  lunations,  and  it  is  usually  from  ten  to  fifteen  minutes  less  than  the  vulgar 
establishment. 

Tlie  jyrim,ing  of  the  tide  is  the  periodic  acceleration  of  its  time  of  occurrence,  due  to  the 
sun's  effect.  At  such  times  the  lunitidal  intervals  are  less  than  their  mean,  so  that  the  tides 
occur  earlier  than  the  average.  The  priming  of  the  tides  occur  during  the  period  between 
new  or  full  moon  and  the  following  quadrature,  beginning  and  ending  at  a  time  equal  to 
the  age  of  the  phase  inequality  (26)  after  these  phases.  It  attains  its  maximum  effect  soon 
after  the  first  and  fifth  octants  of  the  moon's  phase.     See  table  of  phase  effects  (51). 

The  lagging  of  the  ^iefo  is  the  corresponding  retardation  in  the  time  of  its  occurrence,  the 
greatest  effect  being  soon  after  the  third  and  seventh  octants  of  the  moon's  phase. 

Mean  range  (Mn)  is  the  average  value  of  the  semidaily  range  of  tide.  When  the  tide  is 
chiefly  diurnaU  the  mean  range  [Mn]  given  in  table  3  of  this  volume  is  inclosed  in  square 
brackets,  and  denotes  the  average  of  the  few  small  semidiurnal  tides  which  usually  occur  at 
such  stations  when  the  moon  is  near  the  equator. 

Spring  range  (Sg)  is  the  greatest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  new  and  full  moon.  The  time  after  new  and  full  moon  is  the  age  of  the  phase 
inequality. 

*The  argamente  for  January  1  of  each  year  from  1850  to  1950  are  given  upon  pages  195-204,  Part  II,  U.  S. 
Coast  and  Geodetic  Survey  Report  for  1894. 
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Neap  range  (Np)  is  the  smallest  periodic  semidaily  range  occurring  usually  one  or  two 
days  after  the  moon  is  in  quadrature — ^that  is,  after  the  first  and  third  quarters.  The  time 
after  the  moon's  quadratures  is  also  the  age  of  the  phase  inequality. 

Perlgean  range  (Pn)  is  the  greatest  periodic  semidaily  range  of  tide  occurring  usually 
from  one  to  three  days  after  the  moon  is  in  perigee.  The  time  after  the  moon's  perigee  is 
the  age  of  the  parallax  inequality. 

Apogean  range  (An)  is  the  smallest  periodic  semidaily  range  occurring  usually  from  one 
to  three  days  after  the  moon  is  in  apogee.  The  time  after  the  moon's  apogee  is  also  the  age 
of  the  parallax  inequality. 

Great  diurnal  range  (Gt)  is  the  difference  between  the  mean  of  all  the  higher  high  waters 
(HHW)  and  the  mean  of  all  the  lower  low  waters  (LLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Small  diurnal  ramge  (SI)  is  the  difference  between  the  mean  of  all  the  lower  high  waters 
(LHW)  and  the  mean  of  all  the  higher  low  waters  (HLW)  of  each  day  during  one  or  more 
half  tropical  months. 

Great  tropic  range  (Gc)  is  the  greatest  periodic  daily  range  of  tide  usually  occurring 
soon  after  the  moon  is  farthest  liorth  or  south  from  the  equator  and  therefore  near  one  of 
the  tropics.  The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  ine- 
quality. 

Small  tropic  range  (Sc)  is  the  smallest  periodic  daily  range  of  tide  usually  occurring  soon 
after  the  moon  is  farthest  north  or  south  from  the  equator  and  therefore  near  one  of  the 
tropics.     The  time  after  the  moon's  greatest  declination  is  the  age  of  the  diurnal  inequality. 

Tides  determining  the  above  ranges,  or  of  simultaneous  occurrence,  may  be  referred  to 
as  spring^  neap^ perigean^  tropic^  etc.;  a  like  remark  is  applicable  to  lunitidal  intervals,  and 
occasionally  to  other  quantities. 

An  inequality  in  the  interval,  range,  or  height  of  tide,  is  a  systematic  departure  of  the 
same  from  the  mean  value  at  a  given  station.  The  inequality  having  the  period  of  a  half 
synodic  month  is  the  pha»e  inequality;  that  having  an  anomalistic  month  is  the  parallax 
inequality;  that  which  has  the  period  of  a  tropical  month  causes  the  two  high  waters  or  two 
low  waters  of  a  day  to  differ  in  height  and  is  called  the  diurnal  inequcdity. 

The  a^ie  of  an  inequality  is  the  amount  of  time  by  which  it  follows  its  astronomical 
cause.     The  ages  of  the  principal  inequalities  are  given  by  the  expressions — 

Age  of  phase  inequality     =0.984  ( S,°— M,^)  hours  (26) 

Age  of  parallax  inequality=i.837  (Mj*^— N,°)  hours  (27) 

Age  of  diurnal  inequality  =0.911  (K^^-Oi^)  hours  (28) 

where  the  letters  are  the  epochs  or  lags  ( « )  of  the  harmonic  components  represented  by  them; 
their  numerical  values  can  be  found  in  Table  4,  for  each  of  the  seventy  standard  ports;  and 
these  ages  are  usually  nearly  constant  over  a  considerable  area.  These  times  represent  the 
retard  of  the  spring  and  neap,  the  perigean  and  apogean,  and  the  tropic  tides,  respectively, 
behind  their  astronomical  causes. 

Tropic  diurnal  inequalit/y  (HWQ,  LWQ)  as  here  used  denotes  the  greatest  periodic 
difference  in  height  between  two  consecutive  high  waters  or  low  waters,  usually  occurring 
soon  after  the  moon  is  farthest  north  or  south  from  the  equator;  this  inequality  is  determined 
by  the  tropic  tides,  although  the  smaller  inequality  at  some  stations  may  not  then  have,  even 
approximately,  its  maximum  value. 

Diurnal  wave  is  that  portion  of  the  tide  whose  period  is  approximately  one  day,  and 
where  this  wave  predominates  the  tide  is  said  to  be  chiefly  diurnal. 

Sequence  of  tide  is  the  order  in  which  the  four  tides  of  a  day  occur,  particularly  when  the 
moon  is  far  from  the  equator.     It  may  be  expressed  thus,  HHW  to  LLW  or  LLW  to  HHW 
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as  the  case  may  be.     The  i j.  *. 4^-    expression  indicates  that  tropic  LLW  1     tropic  HHW 

without  the  lesser  tides  intervening.     The   time  between   tropic  t  t  w  ^^^  tropic  tjjt^ 

must  be  taken  as  less  than  a  half  lunar  day.  At  some  stations  it  is  necessary''  to  have  both 
sun  and  moon  far  from  the  equator  in  order  to  fix  the  sequence. 

Type  of  tide  is  the  characteristic  form  of  the  tide.  It  is  generally  indicated  by  the 
sequence  of  tides,  together  with  the  ratios  of  each  of  the  tropic  diurnal  inequalities,  and  of 
the  spring  range,  to  the  mean  range.  For  shallow  waters,  however,  in  rivers  especially, 
the  duration  of  rise  or  fall  may  become  very  important 

Figure  2  illustrates  the  tropic  tides  and  quantities  connected  with  them  at  San 
Francisco.  In  this  case  the  tide  has  a  large  diurnal  inequality  in  heights,  the  sequence  is 
HHW  to  LLW,  and  LWQ>HWQ. 


Transit 
(iqpper  or  lover) 


Transit 
flower  or  uppei^ 


Transit 
(upper  or  lower) 


Pig.  2. 

9.   Theoretical  relations  hetween  tlie  variom  intervals^  ranges^  planes  of  reference^  etc. 

The  duration  of  rise  or  fall  of   tide  may  be  obtained  from  the  following  equations, 
adding  12**  25"  when  necessary  to  make  the  result  positive. 

Duration  of  rise  =  H WI  -  LWl.  (29) 

Duration  of  fall  =  LWI  -  HWl.  (30) 

The  sum  of  the  four  tropic  lunitidal  intervals  is  equal  to  twice  the  sum  of  the  two  mean 
intervals,  thus: 

HHWl  +  LHWl  +  HLWI  +  LLWI  =  2  (HWI  +  LWI.)  (31) 

In  Table  3,  of  these  Tide  Tables,  only  two  of  the  tropic  intervals  are  given,  and  the 
other  two  tropic  intervals  may  be  obtained  from  the  following  approximate  relations: 

Tropic  LH WI  =  2  HWI  -  tropic  HHWI.  (32) 

Tropic  HLWI  =  2  L^VI  -  tropic  LL WL  (83) 


INTRODUCTION.  23 

Some  approximate  height  relations  are  given  in  formulas  (34)  to  (49). 

2  Mn  =  Sg  +  Np  +  i  ^^-^f'  (34) 

2  Mn  =  Gt  +  SI.  (35) 

Gc  -  Sc  =  H  WQ  +  L  WQ.  (36) 

For  the  great  diurnal  range  (Gt)  three  cases  are  considered: 

Gt  =  IGc  +  i  Mn,  when  either  HWQ  or  LWQ  (or  both)  exceeds  ~.  (37) 

4 

Gt  =  Mn  +  i  (HWQ  +  LWQ),  when  both  HWQ  and  LWQ  are  less  than  ^.  (38) 

Gt  =  0.64^Gc  +  I^^\  when  the  tide  is  chiefly  diurnal.  (39) 

For  the  depression  of  mean  lower  low  water  below  mean  low  water  three  cases  are  con- 
sidered: 

L W  -  LLW  =  ^^^  +  '^  ^^?.7^°^',  when  LWQ  >  HWQ,  and  also  exceeds  ^5.  (40) 

3  LWQ  4 

LW  -  LLW  =  4  (Gc  -  Mn)  -  ?^ -  liMJg^^^,  when  HWQ>  LWQ,  and 

also  exceeds — ^,  (41) 

4 

LW  -  LLW  =  ?i^,  when  HWQ  and  LWQ  are  each  less  than  Mn.  (42) 

o  4 

LW  -  LLW  =  §^(MSL  -  TcLLW)  -  1^,  (43) 

when  the  tide  is  chiefly  diurnal.     In  this  case  mean  low  water  and  mean  range  are  limited 
to  the  equatorial  tides. 

The  heights  of  the  tide  are  all  referred  to  some  one  of  the  following  three  planes  of 
reference:  Mean  low  water,  mean  low- water  springs,  and  mean  lower  low  water.  The  defi- 
nition of  each  plane  as  used  in  these  tables  is  given  here  by  an  expression  which  indicates 
its  depression  in  feet  below  mean  sea  level. 

Mn 
MSL-— Mean  low  water  =-^ ,  where  Mn  is  the  mean  semidiurnal  range.  (44) 

MSLi—Mean  low  waier  springs  =  -^,  where  Sg  is  the  mean  range  of  spring  tide.     (46) 

MSLt—Mean  lower  low  water  depends  upon  the  diurnal  inequalities  in  high  and  low 
water,  and  there  are  four  cases  considered: 

When  LWQ  >  HWQ,  and  exceeds,  say,  ^5, 

MSL  -  LLW  =^+  ?^  +^W^"^5  (46) 

When  HWQ  >  LWQ,  and  exceeds,  say,^°, 

MSL  -  LLW  -  ^^^  -  ^"  -  "^Q  _  .04  (Gc  -  Mn)' .  ,^. 

^4  4  3  HWQ        '  ^  ^ 

When  HWQandLWQare  each  less  than  about  ^, 

MSL-LLW  =  ^  +  ?^;  (48) 

When  the  tide  is  chiefly  diurnal, 

MSL  -  LLW  =  0.64('n-  -^ gj^  (MSL-TcLLW)=(GtH-Gc)  (MSL-TcLLW).  (49) 
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10.  The  effects  of  the  moonh  pa/tdUax  and  phases  upon  the  times  and  heights  of  the  tides. 

The  tables  given  below  enable  one  to  approximately  take  account  of  the  effect  of  the 
moon's  distance  upon  the  range  of  tide,  and  also  the  variations  in  time  and  height  due  to 
the  relative  positions  of  the  sun  and  moon. 

FACTOR  BXPRBHINO  THB  EFFECT  OF  THE   MOON's  PARALLAX   UPON  THE  MEAN  RANGE  OF  TIDE.  (50) 


Time. 


(0 

1 


3 
4 
5 
6 

7 


Factor  q. 


1.17 
1.16 
1.15 
1.13 
1.09 
1.06 
1.02 
0.98 


Time. 

d. 

G 

[7 

6 

o 

5 

«|- 

4 
3 
2 

o 

1 

« 

Lo 

Factor  q. 


0.99 
0.96 
0.93 
0.90 
0.88 
0.87 
0.86 
0.86 


Time. 

d. 

fo 

s 

1 

S) 

2 

a^, 

3 

08  TJ 

4 

h'^S 

5 

S 

«M 

6 

7 

< 

Factor  q. 


Time. 


Factor  q. 


0.86 
0.86 
0.87 
0.88 
0.90 
0.93 
0.96 
0.99 


i 

i. 

^ 

[7 

i 

6 

•c 

5 

sj 

4 
3 

o 

2 

•*^ 

1 

io 

& 

0.98 
1.02 
1.06 
1.09 
1.13 
1.15 
1.16 
1.17 


In  making  use  of  these  tables  for  prediction  purposes,  the  mean  range  (Mn)  should  be  first 

multiplied  by  the  factor  g  expressing  the  parallax  effect;  this  corrected  range  should  then  be 

used  in  ascertaining  the  variation  due  to  phase  in  the  lunitidal  interval  and  in  obtaining  the 

semirange  of  tide. 

(51) 


TABLE  OF  PHABE  EFFECTS. 


Time. 

Increase  in  luni- 
tidal Intervals. 

Increase  in  semi- 
range  of  tide. 

Time. 

Increase  in  luni- 
tidal intervals. 

Increase  in  semi- 
range  of  tide. 

Date. 

Factor  p.* 

d,    h. 

w. 

d. 

h. 

»i. 

0    00 

0 

Sg-Np 
MnXg 

-f.23i)(Sg-Np) 

0 

00 

0 

Sf?-Np 
MnXg 

-.  29p(Sg-Np) 

Jan. 

1 

0.82 

0    06 

-  5 

#  rf 

+  23 

11 

0 

06 

+  13 

-.29 

11 

0.88 

0    12 

-10 

+.23 

it 

0 

12 

-25 

-.28 

21 

0.96 

0    18 

14 

-f.22 

ii 

0 

18 

+35 

-.27 

31 

1.04 

1 

1    00 

-19 

+.21 

n 

1 

00 

+44 

-.25 

Feb. 

10 

1.13 

1    06 

-23 

+.20 

a 

1 

06 

+52 

-.23 

20 

1.20 

V 

1     12 

—28 

+.19 

n 

1 

12 

+58 

—.21 

Mar. 

2 

1.25 

tD 

1     18 

32 

+.18 

il 

a 

1 

18 

+62 

-.18 

12 

1.27 

^^ 

2    00 

37 

+.17 

u 

8" 

2 

00 

+65 

-.  16 

22 

1.28 

fr 

2    06 

41 

+.15 

(( 

0 

1^ 

2 

06 

+66 

-.  13 

Apr. 

1 

1.26 

« 

2    12 

-44 

+.13 

(< 

P4 

2 

12 

+67 

-.10 

11 

1.22 

^ 

2    18 

49 

+.11 

(i 

2 

18 

+67 

-.08 

21 

1.14 

'^ 

3    00 

-52 

$  ( 

+.09 

{( 

^*1 

3 

00 

+66 

-.05 

May 

1 

1.06 

3    06 

-56 

+.07 

l( 

3 

06 

+64 

-.02 

11 

0.96 

3    12 

-59 

+.04 

ii 

3 

12 

+62 

.00 

21 

0.87 

3    18 

-61 

+.02 

il 

3 

18 

+60 

+.03 

31 

0.77 

l4    00 

-63 

-.01 

il 

14 

00 

+57 

+.05 

June 

10 

0.71 

20 

0.67 

30 

0.68 

July 

10 

0.74 

20 

0.82 

(4    00 

57 

+.05 

ii 

A 

00 

+63 

-.01 

30 

0.92 

3    18 

-60 

+.03 

il 

3 

18 

+61 

+.02 

Aug. 

9 

1.01 

3    12 

-62 

.00 

a 

3 

12 

+59 

+.04 

19 

1.10 

3    06 

-64 

-.02 

t( 

3 

06 

+56 

+.07 

29 

1.18 

3    00 

-66 

-.05 

il 

s 

3 

00 

+52 

+.09 

Sept. 

8 

1.23 

2    18 

-67 

-.08 

<t 

3 

2 

18 

+49 

+.11 

18 

1.26 

•§ 

2    12 

67 

-.10 

(( 

2 

12 

+44 

+  .13 

28 

1.26 

& 

2    06 

66 

.13 

{( 

a 

2 

06 

+41 

+.15 

Oct. 

8 

1.24 

§ 

2    00 

-65 

-.16 

Ii 

OD 

2 

00 

+37 

+.17 

18 

1.20 

Q 

i 

1     18 

62 

-.18 

(( 

1 

18 

-^32 

+.18 

28 

1.14 

1     12 

58 

.21 

a 

£ 

1 

12 

+28 

+.19 

Nov. 

7 

1.06 

•S 

V 

1    06 

52 

-.23 

11 

1 

06 

+23 

+.20 

17 

0.97 

m 

1    00 

44 

.25 

11 

^ 

1 

00 

+19 

+  .21 

27 

0.89 

0    18 

35 

-.27 

11 

0 

18 

+  14 

+.22 

XJ^Cm 

7 

0.83 

0    12 

-25 

-.28 

(< 

0 

12 

+10 

+.  23 

17 

0.79 

0    06 

-13 

-.29 

(( 

0 

06 

+  5 

+.23 

27 

0.80 

lo   00 

0 

.29 

<( 

p 

00 

0 

+.23 

Jan. 

6 

0.85 

*  The  factor  p  applies  to  the  "  increase  in  the  semirange  of  tide,"  and  not  to  the  "  increase  in  lunitidal  intervals." 
declinations  of  tne  sun  and  moon  and  to  the  solar  parallax. 


It  is  due  to  the 
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In  the  column  headed  ^^ Increase  in  lunitidal  intervals"  the  negative  values  are  often 
spoken  of  as  thejpriming  and  the  positive  ones  as  the  lagging  of  the  tide,  §  8. 

The  mdgar  estailishment,  being  the  interval  at  ^'  full  and  change,"  may  be  obtained  from 
the  mean  lunitidal  interval  by  entering  this  table  as  many  hours  before  spring  tides  as  are 
contained  in  the  age  of  the  phase  inequality,  §  8,  formula  (26). 

11.  Tidal  currerUs. 

The  velocity  (dnft)  of  a  current  is  the  rate  at  which  the  fluid  particles  move  horizontally. 
It  is  usually  expressed  in  knots,  i.  e.,  nautical  miles  per  hour,  but  sometimes  in  feet  per 
second.  The  velocity  generally  differs  for  different  depths,  but  its  value  at  the  surface  may 
be  understood  unless  otherwise  specified.  The  velocity  of  propagation  of  the  tidal  wave  is 
many  times  greater  than  the  velocity  of  the  current,  and  the  two  must  not  be  confounded. 

The  direction  (set)  of  a  current  is  the  direction  or  point  of  the  compass  toward  which 
the  fluid  particles  move. 

The  movement  of  the  fluid  in  one  direction,  usually  inland,  is  styled  ,;^c?,  and  in  the 
opposite  direction,  dh.  The  two  are  not  always  distinct,  and,  even  if  they  are,  it  is  not 
always  possible  to  know  which  movement  should  be  taken  for  the  flood  and  which  for  the  ebb. 

Sluck  water  denotes  the  state  of  the  current  when  its  velocity  becomes  a  minimum. 

The  effect  of  the  tidal  wave  in  giving  rise  to  currents  may  be  seen  in  two  simple  cases: 

(1)  Where  there  is  a  small  tidal  basin  connected  with  the  sea  by  a  large  opening. 

(2)  Where  there  is  a  large  tidal  basin  connected  with  the  sea  by  a  very  small  opening. 
In  the  first  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum  value 

when  the  height  of  the  tide  within  is  changing  most  rapidly,  i.  e.,  at  a  time  about  midway 
between  high  and  low  water.  .  The  water  in  the  basin  keeps  at  approximately  the  same  level 
as  that  of  the  water  outside.  Flood  corresponds  to  the  rising,  and  ebb  to  the  falling  tide 
within.    E.  g.  the  Golden  Gate,  Cal. 

In  the  second  case  the  velocity  of  the  current  in  the  opening  will  have  its  maximum 
value  when  it  is  high  water  or  low  water  without;  for  then  there  is  the  greatest  head  of  water 
for  producing  motion.  Flood  begins  about  three  hours  after  low  water,  ebb  about  three 
hours  after  high  water;  that  is,  slack  water  occurs  at  times  about  midway  between  the  tides. 

In  an  unobstructed  wave,  the  flood  velocity  is  a  maximum  at  about  the  time  of  high 
water,  and  the  ebb  velocity  becomes  a  maximum  near  the  time  of  low  water. 

In  a  stationary  wave,  the  slack  waters  are  almost  simultaneous  with  the  high  and  low 
waters. 

In  some  bodies  of  water,  particularly  long  channels,  such  as  tidal  rivers,  the  directions 
of  the  currents  are  obviously  governed  by  the  trend  of  the  banks;  but  in  broader  bodies, 
especially  near  the  heads  of  gulfs  and  bays,  the  directions  taken  by  the  particles  of  water 
are  not  easily  explained.  It  is  quite  common  in  such  cases  to  find  no  true  slack  water,  while 
the  direction  of  the  current  shifts  continually  with  the  varying  phases  of  the  tide. 

12.  References, 

The  Tides  and  Kindred  Phenomena  in  the  Solar  System,  by  George  Howard  Darwin,  1898. 
Reports  of  the  British  Association  for  the  Advancement  of  Science,  particularly  1883. 
Proceedings  of  the  Royal  Society  of  London,  particularly  1885  and  1889. 
A  Manual  of  Tidal  Observations,  Maj.  A.  W.  Baird  [London,  Taylor  &  Francis]. 
A  Manual  of  Scientific  Enquiry,  article  ''Tides"  [London,  Eyre  &  Spottiswoode], 
Encyclopaedias  (Britannica,  Metropolitana,  Appleton's,  and  others),  articles  "Tides." 
Thomson's  and  Tait's  Natural  Philosophy,  §§  804-848. 
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Popular  Lectures  and  Addresses,  Sir  William  Thomson,  VoL  HI,  article  "The  Tides" 
[London,  Macmillan  &  Company]. 

Astronomies  (Chambers's,  VoL  1;  Young's,  and  others). 

Philosophical  Transactions  since  1830;  articles  by  J.  W.  Lubbock,  Rev.  W.  Whewell, 
Sir  G.  B.  Airy,  Sir  William  Thomson,  Prof.  G.  H.  Darwin, 

Reports  of  the  Coast  and  Geodetic  Survey,  articles  by  Prof.  A.  D.  Bache,  R.  S.  Avery, 
Prof.  William  Ferrel,  and  others;  particularly  1854, 1856, 1856, 1868,  1874, 1875, 1876, 1878, 
1883, 1894, 1897, 1900, 1904,  and  1907. 

Newton's  Principia,  Book  I,  Prop.  LXVI;  Book  III,  Props.  XXTV,  XXXVl,  and 

xxxvn. 

Laplace's  Traits  de  M^canique  Celeste,  Books  lY  and  XIIL 

Bibliographic  g^n^rale  de  1' Astronomic,  Houzeau  and  Lancaster  [Brussels,  1882],  Vol. 
n,  contains  a  bibliography  of  all  papers  on  the  theory  of  tides  since  the  time  of  Newton. 

List  and  Catalogue  of  the  Publications  issued  by  the  Coast  and  Geodetic  Survey,  1816 
to  1902,  published  in  1902.     See  under  head  of  Physical  Hydrography. 
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INSTRUCTIONS  TO  MARINERS  IN  CASE  OF  SHIPWRECK.* 

GENERAL  INFORBiATION. 

Liie-Baving  stations  and  houses  of  refuge  are  located  upon  the  Atlantic  and  Pacific  seaboard  of  the  United 
States,  the  Gulf  of  Mexico,  and  the  Lake  coasts. 

All  life-saving  stations  on  the  Atlantic  coast  from  the  eastern  extremity  of  the  State  of  Maine  to  Sullivan 
Island,  South  Carolina,  are  manned  annually  by  crews  of  experienced  surfmen  from  the  1st  of  August  to  the 
Slst  of  May  following,  inclusive.    Upon  the  Pacific  coast  they  are  opened  and  manned  the  year  round. 

All  life-saving  stations  are  fully  supplied  with  boats,  wreck  guns,  beach  apparatus,  restoratives,  etc. 

Houses  of  refuge  are  located  exclusively  upon  the  Florida  coast,  where  the  requirements  of  relief  are 
widely  different  from  those  of  any  other  portion  of  the  seaboard. 

Houses  of  refuge  are  supplied  with  boats,  provisions,  and  restoratives,  but  not  manned  by  crews;  a  keeper, 
however,  resides  in  each  throughout  the  year,  who,  after  every  storm,  is  required  to  make  extended  excursions 
along  the  coast,  with  a  view  of  ascertaining  if  any  shipwreck  has  occurred  and  finding  and  succoring  any 
persons  that  may  have  been  cast  ashore. 

All  life-saving  stations  are  provided  with  the  International  Code  of  Signals,  and  vessels  can,  by  opening 
communication,  be  reported;  obtain  the  latitude  and  longitude  of  the  station,  where  determined;  information 
as  to  the  weather  probabilities  in  most  cases;  or,  if  crippled  or  disabled,  a  steam  tug  or  revenue  cutter  will, 
if  requested,  be  telegraphed  for  to  the  nearest  port,  where  facilities  for  telegraphing  exist. 

All  services  are  performed  by  the  life-saving  crews  without  other  compensation  than  their  wages  from  the 
Government. 

Destitute  seafarers  are  provided  with  food  and  lodgings  at  the  nearest  station  by  the  Government  as  long 
as  necessarily  detained  by  the  circumstances  of  shipwreck. 

The  station  crews  patrol  the  beach  from  2  to  4  miles  each  side  of  their  stations  between  sunset  and  sunrise, 
and  if  the  weather  is  foggy  the  patrol  is  continued  through  the  day. 

Each  patrolman  carries  Coston  signals.  Upon  discovering  a  vessel  standing  into  danger  he  ignites  one  of 
them,  which  emits  a  brilliant  red  flame  of  about  two  minutes'  duration,  to  warn  her  off,  or,  should  the  vessel 
be  ashore,  to  let  her  crew  know  that  they  are  discovered  and  assistance  is  at  hand. 

If  the  vessel  is  not  disicovered  by  the  patrol  immediately  after  striking,  rockets  or  flare-up  lights  should  be 
burned;  or,  if  the  weather  be  foggy,  guns  should  be  fired  to  attract  attention,  as  the  patrolman  may  be  some 
distance  away  at  the  other  end  of  his  beat. 

Masters  are  particularly  cautioned,  if  they  should  be  driven  ashore  anywhere  in  the  neighborhood  of  the  Nations, 
especially  on  any  of  the  sandy  coasts  where  there  is  not  much  danger  of  vessels  breaking  up  immedialdy^  to  remain  on 
board  unixl  assistance  arrives,  and  under  no  circumstances  should  they  attempt  to  land  through  the  surf  in  their  own 
boats  untU  the  last  hope  of  assistance  from  the  shore  has  vanished.  Often  when  comparatively  smooth  at  sea  a 
dangerous  surf  is  running  which  is  not  perceptible  400  yards  offshore,  and  the  surf  when  viewed  from  a  vessel 
never  appears  as  dangerous  as  it  is.  Many  lives  have  unnecessarily  been  lost  by  the  crews  of  stranded 
vessels  being  thus  deceived  and  attempting  to  land  in  the  ship's  boats. 

The  difficulties  of  rescue  by  operations  from  the  shore  are  greatly  increased  in  cases  where  the  anchors  are 
let  go  after  entering  the  breakers,  as  is  frequently  done,  and  the  chances  of  saving  life  correspondingly  lessened. 

INSTRUCTIONS. 
BEBCUB  WITH  THB  LIFBBOAT  OR  SURFBOAT. 

The  patrolman,  after  discovering  your  vessel  ashore  and  burning- a  Coston  signal,  hastens  to  his  station  for 
4issistance.  If  the  use  of  a  boat  is  practicable,  either  the  large  lifeboat  is  launched  from  its  ways  in  the  station 
and  proceeds  to  the  wreck  by  water,  or  the  lighter  surfboat  is  hauled  overland  to  a  point  opposite  the  wreck 
and  launched,  as  circumstances  may  require. 

Upon  the  boat  reaching  your  vessel,  the  directions  and  orders  of  the  keeper  (who  always  commands  and 
flteers  the  boat)  should  be  implicitly  obeyed.  Any  headlong  rushing  and  crowding  should  be  prevented, 
and  the  captain  of  the  vessel  should  remain  on  board,  to  preserve  order,  until  every  other  person  has  left. 

Women,  children,  helpless  persons,  and  passengers  should  be  passed  into  the  boat  first. 

Groods  or  baggage  will  positively  not  be  taken  into  the  boat  until  all  are  landed.    If  any  be  passed  in 

against  the  keeper's  remonstrance,  he  is  fully  authorized  to  throw  the  same  overboard. 

— ■-- *■     ■      -  .       „    _  — 

*This  account  is  reproduced  from  the  publications  of  the  United  States  life-Saving  Service. 
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Should  it  be  inexpedient  to  use  either  the  lifeboat  or  sorfboat,  recoorae  will  be  had  to  the  wrack  gun  and 
beach  apparatns  for  the  reecne  by  the  breechea  buoy  or  the  life  car. 

A  ehot  with  a  BmAll  tine  attached  will  be  fired  «cnMi  yoor  veaseL 

Get  bold  of  the  line  aa  soon  oa  poeeible  and  haul  on  board  until  yon  get  a  tail  block  with  a  whip  or  endkm 
line  love  through  it  Thia  toil  block  should  be  hauled  on  board  as  quickly  as  poerible  to  prevent  the  whip 
drifting  off  with  the  »et  or  fonling  with  wreckage,  etc.    Therefore,  if  yon  have  been  driven  into  the  rigging. 


where  but  one  or  two  men  can  work  to  advantage,  cut  the  shot  line  and  run  it  through  some  available  block, 
such  as  the  throat  or  peak  halyards  block,  or  any  block  which  will  afford  a  clear  lead,  or  even  between  the 
ratlinee,  that  as  many  as  posnble  may  oamst  in  hauling. 

Attached  to  the  tail  block  will  be  a  tally  board,  with  the  following  du-ectioDa  In  Engliah  on  one  side  and 
French  on  the  other: 

' '  Make  the  Ual  of  the  block  fast  to  the  lower  mast,  well  up.  If  the  masts  are  gone,  then  to  the  beet  place 
you  can  find.    Cast  o&  shot  line,  see  tliat  the  rope  in  the  block  runs  free,  and  show  signal  to  the  ebote." 

The  above  instructions  being  complied  with,  the  result  will  be  as  obown  in  flg.  3  above. 


a  3-inch  hawser  will  be  bent  on  to  the  whip  and  hauled  off  to  your  ship  by 
A  the  life-saving  crew  by  manning  that  part  of  the  whip  to  which 


Ab  soon  as  your  signal  is  et 
the  liie-^ving  crew. 

If  circumstances  will  admit,  you  can  ase 
the  hawser  is  bent  and  hauling  with  them. 

When  the  end  of  the  hawser  is  got  on  board,  a  tally  boiad  will  be  fomid  attached,  bearing  the  following 
directions  in  English  on  one  side  and  French  on  the  other: 

"Make  this  hawser  fast  about  2  feet  above  the  tail  block;  see  all  clear  and  that  the  rope  in  the  block  runs 
free,  and  show  signal  to  the  ehore," 
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These  instmctiona  being  obej^,  the  reeult  will  be  ae  ahowo  in  fig.  4. 

Take  partiattar  cart  that  then  are  no  turnt  of  the  toUp  fine  around  the  hatater.  7b  precent  thit,  late  the  end  of 
tA«  AcRMer  UP  BBTWXSN  the  parti  of  ths  tnhip  before  makvag  it  faet. 

When  the  hawser  ia  made  {sat,  the  whip  cast  oft  from  the  hawser,  and  your  signal  seen  b;  the  Ufe-saTli^ 
crew,  they  will  haul  the  hawser  taut  and  by  means  of  the  whip  will  hanl  oS  to  your  ehip  a  breeches  buo; 
suspended  from  a  traveler  block,  or  a  life  car  from  ringa,  running  on  the  hawser. 

Fig.  6,  below,  repreeents  the  apparatus  rigged,  with  the  breeches  buoy  hauled  off  to  the  ship. 

If  the  breeches  buoy  be  sent,  let  one  man  inunediately  get  into  it,  thnisdng  his  legs  through  tlie  breecbea. 
If  the  life  car,  remove  the  hatch,  place  as  many  pawins  into  it  as  it  will  hold  (four  to  six),  and  secure  the 
hatch  OD  the  ontdde  by  the  hatch  bar  and  hook,  signal  as  before,  and  the  buoy  or  car  will  be  hauled  ashore. 
This  will  be  repeated  until  all  ore  landed.  On  the  last  trip  of  the  life  car  the  hatch  must  be  secured  by  the 
itunde  hatch  bar. 

In  many  instances  two  men  can  be  landed  in  the  breeches  baoy  at  the  same  time  by  each  patting  a  leg 
through  a  leg  of  the  breeches  and  holding  on  to  the  lifts  of  the  buoy. 

Ghildroi,  when  broogbt  asbore  by  the  bnoy,  should  be  in  the  arms  of  older  persons  or  aecnrely  lashed  to 
the  buoy.     Women  and  children  should  be  landed  first. 

In  signaling  as  directed  in  the  forgoing  instructions,  if  in  the  daytime,  let  one  man  separate  himself  from 
the  rest  and  swing  his  hat,  a  handkerchief,  or  his  hand;  if  at  night,  the  showing  of  a  light  and  concealing  it 
once  or  twice,  will  be  nnderatood;  and  like  signals  will  be  made  from  the  shore. 


(^Tcnmstances  may  arise,  owing  to  the  Btrength  of  the  current  or  set,  or  the  danger  of  the  wreck  breaking 
op  immediately,  when  it  would  be  impossible  to  send  off  the  hawser.  In  such  a  caee  a  breeches  buoy  or  life 
car  will  be  hauled  off  instead  by  the  whip,  or  sent  off  to  you  by  the  shot  line,  and  yon  will  be  hauled  ashore 
throi^^h  the  sarf. 

If  your  vessel  b  stranded  during  the  night  and  discovered  by  the  patrolman,  which  you  will  know  by  his 
burning  a  brilliant  red  light,  keep  a  sharp  lookout  for  signs  of  the  arrival  of  the  life-saving  crew  abreeet  of 
your  vessel. 

From  one  to  four  hours  may  intervene  between  the  burning  of  the  light  and  their  arrival,  as  the  patrolman 
will  have  to  return  to  his  station,  perhaps  3  or  4  miles  distant,  and  the  life-savii^;  crew  draw  the  apparatus  or 
snrfboat  through  the  sand  or  over  bad  roads  to  where  yoor  veeeel  b  stranded. 

Lights  on  the  beach  will  indicate  their  arrival,  and  the  sound  of  cannon  firing  from  the  shore  may  be 
taken  as  evidence  that  a  line  has  been  fired  across  yonr  vessel.  Therefore,  upon  hearing  the  cannon,  make 
strict  search  aloft,  fore  and  aft,  for  the  shot  line,  for  it  is  almost  certain  to  be  there.  Though  the  movements 
of  the  life-saving  crew  may  not  be  perceptible  to  you,  owing  to  the  darkness,  your  ship  will  be  a  good  mark 
for  the  men  experienced  in  the  use  of  the  wreck  gun,  and  the  first  shot  seldom  buls. 


The  following  signals,  approved  by  the  International  Marine  Conference  convened  at  Washington  in 
October,  1889,  have  been  adopted  by  the  Life-Saving  Service,  and  will  be  used  and  recognised  by  the  officers 
and  mnployeee  as  occasion  may  require: 

"Upon  the  discovery  of  a  wreck  by  night,  the  Ufe-eaving  force  will  bum  a  red  pyrotechnic  light  or  a  red 
rocket  to  algnily— '  You  are  seen;  assistance  will  be  ^ven  as  soon  as  posnble.' 
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*'A  red  flag  waved  on  shore  by  day,  or  a  red  light,  red  rocket,  or  red  Roman  candle  displayed  by  night, 
will  signify — 'Haul  away.' 

**  A  white  flag  waved  on  shore  by  day,  or  a  white  light  slowly  swung  back  and  forth,  or  a  white  rocket,  or 
white  Roman  candle  fired  at  night,  will  signify — *  Slack  away.' 

"Two  flags,  a  white  and  a  red,  waved  at  the  same  time  on  shore  by  day,  or  two  lights,  a  white  and  a  red, 
slowly  swung  at  the  same  time,  or  a  blue  pyrotechnic  light  burned  by  night,  will  signify — 'Do  not  attempt  to 
land  in  your  own  boats.    It  is  impossible.' 

"A  man  on  shore  beckoning  by  day,  or  two  torches  burning  near  together  by  night,  will  signify — *This  is 
the  best  place  to  land.' 

"Any  of  these  signals  may  be  answered  from  the  vessel  as  follows:  In  the  daytime,  by  waving  a  flag,  a 

handkerchief,  a  hat,  oreven  the  hand;  atnight,  by  firing  a  rocket,  a  blue  light,  or  a  gun,  or  by  showing  a  light 

over  the  ship's  gunwale  for  a  short  time,  and  then  concealing  it." 

* 

RBCAPrrULATlON. 

Remain  by  the  wreck  until  assistance  arrives  from  the  shore,  unless  your  vessel  shows  signs  of  immediately 
breaking  up. 

If  not  discovered  immediately  by  the  patrol,  bum  rockets,  flare-up  or  other  lights;  or,  if  the  weather  be 
foggy,  fire  guns. 

Take  particular  care  that  there  are  no  turns  of  the  whip  line  around  the  hawser  before  making  the 
hawser  fast. 

Send  the  women,  children,  helpless  persons,  and  passengers  ashore  first. 

Make  yourself  thoroughly  familiar  with  these  instructions,  and  remember  that  on  your  coolness  and  strict 
attention  to  them  will  greatly  depend  the  chances  of  success  in  bringing  you  and  your  people  safely  to  land. 
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Restoring  the  apparently  drmoned.* 
Note. — These  dlrectiona  differ  from  those  given  in  the  last  revision  of  the  B^:i]lationfl  by  the  addition  of 
raeanH  for  securing  deeper  inspiration.  The  method  heretofore  published,  known  as  the  Howard,  or  Direct 
Method,  has  been  productive  of  excellent  results  in  the  practice  of  the  Service,  and  is  retained  here.  It  is, 
however,  here  arranged  for  practice  in  combination  with  the  Sylvester  method,  the  latter  producing  deeper 
inepiration  than  any  other  known  method,  while  the  former  effects  the  most  complete  expimtion.    The 


combination,  therefore,  tendstoprodncethemost  rapid  oxygenation  of  the  blood — the  real  object  to  beg^ned. 
The  combination  is  prepared  primarily  for  the  use  of  lite-aaving  crews  where  assistaDts  are  at  liand.  A 
modification  of  Rule  III,  however,  is  published  as  a  guide  in  cases  where  no  asuetante  are  at  band  and  one 
person  ia  compelled  to  act  alone. 
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Rule  I.  ArouK  iht  patient.— Do  not  move  the  patient  unless  in  danger  of  freezing)  instantly  expose  the  face 
to  tbe  air,  towaid  the  wind  if  there  be  any;  wipe  dry  the  mouth  and  nostrils;  rip  the  clothing  so  as  ta  ezpoee 
the  cbeat  and  wust;  give  two  or  three  quick,  smarting  slaps  on  the  chest  with  the  open  hand. 


*Fromthedirectione  of  the  United  Stales  Life-Saving  Service. 
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UNITED  STATES  LIFE-SAVING  SERVICE. 


If  the  patient  does  not  revive  proceed  immediately  as  follows: 

RuLB  II.  To  expd  water  from  the  gUmiach  and  chest  (see  ^g.  6). — Separate  the  jaws  and  keep  them  apart  by- 
placing  between  the  teeth  a  cork  or  small  bit  of  wood;  turn  the  patient  on  his  face,  a  large  handle  of  tightly 
rolled  clothing  being  placed  beneath  the  stomach;  press  heavily  on  the  back  over  it  for  half  a  minute,  or  as 
long  as  fluids  flow  freely  from  the  mouth. 


Fig.  8. 

RuLB  III.  2b  produce  breathing  (see  figs.  7  and  8). — Clear  the  mouth  and  throat  of  mucus  by  introducing 
into  the  throat  the  comer  of  a  handkerdiief  wrapped  closely  around  the  forefinger;  turn  the  patient  on  the 
back,  the  roll  of  clothing  being  so  placed  as  to  raise  the  pit  of  the  stomach  above  the  level  of  the  rest  of  the 
body.  Let  an  assistant  with  a  handkerchief  or  piece  of  dry  cloth  draw  the  tip  of  the  tongue  out  of  one  comer 
of  the  mouth  (which  prevents  the  tongue  from  falling  back  and  choking  the  entrance  to  the  windpipe),  and 
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Fig.  9. 

keep  it  projecting  a  little  beyond  the  lips.  Let  another  assistant  grasp  the  arms  just  below  the  elbows  and 
draw  them  steadily  upward  by  the  sides  of  the  patient's  head  to  the  ground,  the  hands  nearly  meeting  (which 
enlarges  the  capacity  of  the  chest  and  induces  inspiration).  (Fig.  7.)  While  this  is  being  done  let  a  third 
assistant  take  position  astride  the  patient's  hips  with  his  elbow^s  resting  upon  his  own  knees,  his  hands 
extended  ready  for  action.     Next,   let  the  assistant  standing  at  the  head  turn  down  the  patient's  arms  tx> 
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the  sides  of  the  body,  the  assistant  holding  the  tongue,  changing  hands  if  necessary*  to  let  the  arms  pass* 
Just  before  the  patient's  hands  reach  the  groond  the  man  astride  the  body  will  grasp  the  body  with  his  hands, 
the  balls  of  the  thumbs  resting  on  either  side  of  the  pit  of  the  stomach,  the  fingers  falling  into  the  grooves 
between  the  short  ribs.  Now,  using  his  knees  as  a  pivot,  he  will  at  the  moment  the  patient's  hands  touch  the 
ground  throw  (not  too  suddenly)  all  his  weight  forward  on  his  hands,  and  at  the  same  time  squeeze  the  waist 
between  them  as  if  he  wished  to  force  anything  in  the  chest  upward  out  of  the  mouth;  he  will  deepen  the 
pressure  while  he  slowly  counts  one,  two,  three,  four  (about  five  seconds),  then  suddenly  let  go  with  a  final 
push,  which  will  spring  him  back  to  his  first  position. t    This  completes  expiration.     (Fig.  8.) 

At  the  instant  of  his  letting  go,  the  man  at  the  patient's  head  will  again  draw  the  arms  steadily  upward  to 
the  sides  of  the  patient's  head  as  before  (the  assistant  holding  the  tongue  again,  changing  hands  to  let  the  arms 
pass  if  necessary),  holding  them  there  while  he  slowly  counts  one,  two,  three,  four  (about  Ave  seconds). 

Repeat  these  movements  deliberately  and  perseveringly  twelve  to  fifteen  times  in  every  minute — thus 
imitating  the  natural  motions  of  breathing. 

If  natural  breathing  be  not  restored  after  a  trial  of  the  bellows  movement  for  the  space  of  about  four 
minutes,  then  turn  the  patient  a  second  time  on  the  stomach,  as  directed  in  Rule  II,  rolling  the  body  in  the 
opposite  direction  from  that  which  it  was  first  turned,  for  the  purpose  of  freeing  the  air  passage  from  any 
remaining  water.  Continue  the  artificial,  respiration  from  one  to  four  hours,  or  until  the  patient  breathes, 
according  to  Rule  III;  and  for  a  while,  after  the  appearance  of  returning  life,  carefully  aid  the  first  short  gaspe 


Fig.  10. 

until  deepened  into  full  breaths.  Continue  the  drying  and  rubbing,  which  should  have  been  unceasindrly 
practiced  from  the  beginning  by  assistants,  taking  care  not  to  interfere  with  the  means  employed  to  produce 
breathing.  Thus  the  limbs  of  the  patient  should  be  rubbed,  always  in  an  upward  direction  toward  the  body, 
with  firm-grasping  pressure  and  energy,  using  the  bare  hands,  dry  flannels,  or  handkerchief,  and  continuing 
the  friction  under  the  blankets  or  over  the  dry  clothing.  The  warmth  of  the  body  can  also  be  promoted  by 
the  application  of  hot  flannels  to  the  stomach  and  armpits,  bottles  or  bladders  of  hot  water,  heated  bricks,  etc., 
to  the  limbs  and  soles  of  the  feet. 

Rule  IV.  Aftkr-treatment. — ExtemaUy:  As  soon  as  breathing  is  established  let  the  patient  be  stripped 
of  all  wet  clothing,  wrapped  in  blankets  only,  put  to  ])ed  comfortably  warm,  but  with  a  free  circulation  of 
fresh  air,  and  left  to  perfect  rest.  Internally:  Give  whisky  or  brandy  and  hot  water  in  doses  of  a  teaspoonful 
to  a  tablespoonful,  according  to  the  weight  of  the  patient,  or  other  stimulant  at  hand,  every  ten  or  fifteen 
minutes  for  the  first  hour,  and  as  often  thereafter  as  may  seem  expedient.  Later  manifestations:  After  reaction 
is  fully  established,  there  is  great  danger  of  congestion  of  the  lungs,  and  if  perfect  rest  is  not  maintained  for 
at  least  forty-eight  hours  it  sometimes  occurs  that  the  patient  is  seized  with  great  difficulty  of  breathing,  and 
death  is  liable  to  follow  unless  immediate  relief  is  afforded.  In  such  cases  apply  a  large  mustard  plaster  over 
the  breast.  If  the  patient  gasps  for  breath  before  the  mustard  takes  effect  assist  the  breathing  by  carefully 
repeating  the  artificial  respiration. 

*  Changing  hands  will  be  found  unnecessary  after  some  practice;  the  tongue,  however,  must  not  be  released, 
t  A  child  or  very  delicate  patient  must  of  course  be  more  gently  handled. 
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Modification  of  Rule  III. 
[To  be  used  after  Rules  I  and  II  In  cane  no  assistance  Is  at  hand.] 

To  produce  respiroHon, — If  no  aasistance  is  at  hand,  and  one  person  must  work  alone,  place  the  patient  on 
his  back  with  the  shoulders  slightly  raised  on  a  folded  article  of  clothing;  draw  forward  the  tongue  and  keep 
it  projecting  just  beyond  the  lips;  if  the  lower  jaw  be  lifted  the  teeth  may  be  made  to  hold  the  tongue  in . 
place;  it  may  be  necessary  to  retain  the  tongue  by  passing  a  handkerchief  under  the  chin  and  tying  it  over 
the  head. 

Grasp  the  arms  just  below  the  elbows  and  draw  them  steadily  upward  by  the  sides  of  the  patient's  head  to 
the  ground,  the  hands  nearly  meeting.     (See  fig.  9. ) 

Next  lower  the  arms  to  the  sides  and  press  firmly  downward  and  inward  on  the  sides  and  front  of  the 
chest  over  the  lower  ribs,  draw^ing  toward  the  patient's  head.     (See  fig.  10.) 

Repeat  these  movements  twelve  to  fifteen  times  every  minute,  etc. 

Instructions  for  sa/ving  drowning  persons  hy  swimming  to  their  relief. 

When  you  approach  a  person  drowning  in  the  water  assure  him,  with  a. loud  and  firm  voice,  that  he  is  safe. 
Before  jumping  in  to  save  him,  divest  yourself  as  far  and  as  quickly  as  possible  of  all  clothes;  tear  them  off 
if  necessary;  but  if  there  is  not  time,  loose  at  all  events  the  foot  of  your  drawers,  if  they  are  tied,  as,  if  you  do 
not  do  so,  they  fill  with  water  and  drag  you. 

On  swimming  to  a  person  in  the  sea,  if  he  be  struggling  do  not  seize  him  then,  but  keep  off  for  a  few  seconds 
till  he  gets  quiet,  for  it  is  sheer  madness  to  take  hold  of  a  man  when  he  is  struggling  in  the  water,  and  if  you  do 
you  run  a  great  risk. 

Then  get  close  to  him  and  take  fast  hold  of  the  hair  of  his  head,  turn  him  as  quickly  as  possible  onto  his 
back,  give  him  a  sudden  pull,  and  this  will  cause  him  to  fioat,  then  throw  yourself  on  your  back  also  and  swim 
for  the  shore,  both  hands  having  hold  of  his  hair,  you  on  your  back  and  he  also  on  his,  and  of  course  his  back 
to  your  stomach.  In  this  way  you  ivill  get  sooner  and  safer  ashore  than  by  any  other  means,  and  you  can  easily 
thus  swim  with  two  or  three  persons;  the  writer  has  even,  as  an  experiment,  done  it  with  four,  and  gone  with 
them  40  or  50  yards  in  the  sea.  One  great  advantage  of  this  method  is  that  it  enables  you  to  keep  your  head 
up  and  also  to  hold  the  person's  head  up  you  are  trying  to  save.  It  is  of  primary  importance  that  you  take  fast 
hold  of  the  hair  and  throw  both  the  person  and  yourself  on  your  backs.  After  many  experiments,  it  is  usually 
found  preferable  to  all  other  methods.  You  can  in  this  manner  float  nearly  as  long  as  you  please,  or  until  a 
boat  or  other  help  can  be  obtained. 

It  is  believed  there  is  no  such  thino:  as  a  death  grasp;  at  least  it  is  very  unusual  to  witness  it.  As  soon  as  a 
drowning  man  liegins  to  get  feeble  and  to  lose  his  recollection,  he  gradually  slackens  his  hold  until  he  quits  it 
altogether.    No  apprehension  need,  therefore,  be  felt  on  that  head  when  attempting  to  rescue  a  drowning  person. 

After  a  person  has  sunk  to  the  bottom,  if  the  water  be  smooth,  the  exact  position  where  the  body  lies  may 
be  known  by  the  air  bubbles,  which  will  occasionally  rise  to  the  surface,  allowance  being  of  course  made  for 
the  motion  of  the  water,  if  in  a  tideway  or  stream,  which  will  have  carried  the  bubbles  out  of  a  perpendicular 
course  in  rising  to  the  surface.  Oftentimes  a  body  may  be  regained  from  the  bottom,  before  too  late  for  recovery, 
by  diving  for  it  in  the  direction  indicated  by  these  bubbles. 

On  rescuing  a  person  by  diving  to  the  bottom,  the  hair  of  the  head  should  be  seized  by  one  hand  only,  and 
the  other  used  in  conjunction  with  the  feet  in  raising  yourself  and  the  drowning  person  to  the  surface. 

If  in  the  sea,  it  may  sometimes  be  a  great  error  to  try  to  get  to  land.  If  there  be  a  strong  ''outsetting" 
tide,  and  you  are  swimming  either  by  yourself  or  having  hold  of  a  person  who  can  not  swim,  then  get  on  your 
back  and  float  till  help  comes.  Many  a  man  exhausts  himself  by  stemming  the  billows  for  the  shore  on  a 
back-going  tide,  and  sinks  in  the  effort,  when,  if  he  had  floated,  a  boat  or  other  aid  might  have  been  obtained. 

These  instructions  apply  alike  to  all  circamstances,  whether  as  r^^ards  the  roughest  sea  or  smooth  water. 

Treatment  of  frostbites, 

[As  recommended  by  the  Sncgeon-Oeiieral  of  Public  Health  and  Marine-Hospital  Service.] 

Do  not  bring  the  patient  to  the  fire,  nor  bathe  the  parts  in  warm  water. 

If  snow  be  on  the  ground,  or  accessible,  take  a  woolen  cloth  in  the  hand,  place  a  handful  of  snow  upon  it, 
and  gently  rub  the  frozen  part  until  the  natural  color  is  restored.  In  case  snow  is  not  at  hand,  bathe  the  part 
gently  with  a  woolen  cloth  in  the  coldest /re«/i  water  obtainable — ice  water  if  practicable. 

In  case  the  frostbite  is  old,  and  the  skin  is  turned  black  or  b^^un  to  scale  off,  do  not  attempt  to  restore  its 
vitality  by  friction,  bat  apply  carron  oil  on  a  little  cotton;  after  which  wrap  the  part  loosely  in  fiannel. 
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In  all  cases,  as  soon  as  the  vitality  has  been  restored,  apply  the  carron  oil,  prepared  according  to  Service 
formula.*    As  it  contains  opium,  do  not  administer  morphia  or  other  opiate. 

In  the  case  of  a  person  apparently  dead  from  exposure  to  cold,  friction  should  be  applied  to  the  body  and 
the  lower  extremities,  and  artificial  respiration  practiced  an  in  cases  of  the  apparently  drowned.  As  soon 
as  the  circulation  appears  to  be  restored,  administer  spirits  and  water  at  intervals  of  fifteen  or  twenty  minutes 
until  the  flesh  feels  natural.  Even  if  no  signs  of  life  appear,  friction  should  be  kept  up  for  a  long  period,  as 
instances  are  on  record  of  recovery  after  several  hours  of  suspended  animation. 


*The  Service  formula  for  carron  oil  is  to  mix  12  parts  olive  oil,  or  raw  linseed  oil,  with  12  parts  of  lime- 
water,  and  1  part  tincture  of  opium. 
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STORM,  WIND-DIRECTION,  AND    INFORMATION   SIGNALS   OF  THE  UNITED  STATES  WEATHER 

BUREAU. 

WEATHER  AND  TEMPERATURE  SIGNALS,  AND  INTERPRETATION  OF  DISPLAYS. 


No.1. 


No.  2. 


No.  8. 


Clear  or  Fair 
Weather. 


Local  Rain 
or  Snow. 


Na4. 


No.6w 


Temperature 
Signal. 


Cold  Wave. 


No  1,  alone,  indicates  fair  weather,  stationary  temperature. 

No.  2,  alone,  indicates  rain  or  snow,  stationary  temperature. 

No.  3,  alone,  indicates  local  rain  or  snow,  stationary  tem- 
perature. 

No.  1,  with  No.  4  above  it,  indicates  fair  weather,  warmer. 

No.  1,  with  No.  4  below  it,  indicates  fair  weather,  colder. 

No.  2,  with  No.  4  above  it,  indicates  rain  or  snow,  warmer. 

No.  2,  with  No.  4  below  it,  indicates  rain  or  snow,  colder. 

No.  3,  with  No.  4  above  it,  indicates  local  rain  or  snow, 
warmer. 

No.  3,  with  No.  4  below  it,  indicates  local  rain  or  snow, 
colder. 

No.  1,  with  No.  5,  indicates  fair  weather,  cold  wave. 

No.  2,  with  No.  5,  indicates  wet  weather,  cold  wave. 


WIND  SIGNALS  FOR  THE  BENEFIT  OF  MARINE  INTERESTS. 

STORM  SIGNALS. 


Northeasterly  winds. 


Southeasterly  winds.  Northwesterly  winds. 

INFORMATION  SIGNALS. 


Southwefiterly  winds. 
HURRICANE  SIGNAL. 


(Great  Lakes.) 


(On  the  coast) 


Easterly  winds. 


Westerly  winds. 


EXPLANATION. 


Storm  signal. — A  red  flag  with  a  black  center  indicates  that  a  storm  of  marked  violence  is  expected. 

The  pennants  displayed  with  the  flags  indicate  the  direction  of  the  wind:  Red,  easterly  (from  northeast  to 
south);  white,  westerly  (from  southwest  to  north).  The  pennant  above  the  flag  indicates  that  the  wind  is 
expected  to  blow  from  the  northerly  quadrants;  below,  from  southerly  quadrants. 

By  night  a  red  light  indicates  easterly  winds,  and  a  white  light  above  a  red  light  westerly  winds. 

Information  signal. — Red  or  white  pennant  displayed  alone.  When  displayed  at  stations  on  the  Great 
Lakes,  indicates  that  winds  are  expected  which  may  prove  dangerous  to  tows  and  smaller  classes  of  vessels, 
the  red  pennant  indicating  easterly,  and  the  white  pennant  westerly,  winds. 

When  displayed  at  stations  on  the  Atlantic,  Pacific,  and  Gulf  coasts,  indicates  that  the  local  oUserver  has 
received  information  from  the  Central  Office  of  a  storm  covering  a  limited  area,  dangerous  only  for  vessels 
about  to  sail  to  certain  points,  and  serves  as  a  notification  to  shipmasters  that  information  will  be  g^ven  them 
upon  application  to  the  local  observer.     Only  the  red  pennant  is  displayed  on  the  coa.<»ts.  I 

HiTRRiCANB  signal. — Two  red  flags  with  black  centers,  displayed  one  al)ove  the  other,  ii^dicate  the 
expected  approach  of  tropical  hurricanes,  and  also  of  those  extremely  severe  and  dangerous  sto.rms  which 
occasionally  move  across  the  Lakes  and  north  Atlantic  coast. 

No  night  information  of  hurricane  signals  is  displayed.  j 
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EXPLANATION  OF  TABLES. 


In  attempting  to  extend  the  tide  tables  to  all  waters,  the  Survey  has  utilized  information 
from  a  variety  of  foreign  sources.  The  chief  of  these  are:  The  Proceedings  of  the  Royal 
Society  of  London,  1885,  1889,  1902;  Reports  on  the  Operations  of  the  Survey  of  India 
Department;  the  British,  German,  French,  and  other  tide  tables;  observations  and  results 
furnished  to  the  Survey  through  our  foreign  consulates;  observations  loaned  on  special 
requests,  and  voluntary  contributions  from  several  hydrographic  surveys.  See  acknowl- 
edgments in  Preface. 

Table  1^  pages  6^-^3£. — This  table  gives  full  predictions,  that  is,  tabulated  high  and  low 
waters  for  each  day  of  the  year,  for  seventy  stations.  They  have  been  made  by  means  of 
the  Ferrel  tide-predicting  machine  described  in  Appendix  10  of  the  Superintendent's  Report 
for  1883.  The  harmonic  constants  underlying  these  predictions  are  given  in  Table  4,  where 
will  also  be  found  the  lengths  of  the  series  of  observations  analyzed. 

A  note  at  the  bottom  of  each  page  shows  the  kind  of  time  used  and  the  plane  from 
which  the  heights  are  reckoned. 

For  convenience,  the  phases  of  the  moon,  together  with  the  times  of  its  extreme 
distances  and  declinations,  are  given  in  connection  with  the  calendar  of  each  station.  More 
exact  values  will  be  found  in  Tables  7  and  8. 

Table  Sy  pages  333-3:S7. -^The  first  three  pages  of  this  table  afford  a  ready  means  of 
finding  the  approximate  height  of  the  tide  at  any  intermediate  time  between  high  and  low 
water  for  those  ports  on  the  Atlantic  coast  of  the  United  States  for  which  full  predictions 
are  given.  This  table  may  be  extended  to  the  subordinate  stations  (given  in  Table  3) 
referred  to  these  principal  stations  by  multiplying  its  values  by  the  ratio  of  mean  ranges, 
provided  the  duration  of  rise  or  fall  is  sensibly  the  same  at  the  subordinate  as  at  the 
principal  station.  Tables  2A  and  2B  have  been  so  designated  in  order  to  avoid  changing 
the  number  of  the  tables  which  follow.  Table  2 A  is  an  auxiliary  table  by  means  of  which 
Table  2B  may  be  adapted  to  almost  any  kind  of  tide,  whether  semidiurnal  or  diurnal.  It  is 
believed  that  these  tables  will  be  found  more  satisfactory  than  any  general  tables  which 
have  ever  been  published  heretofore  for  finding  the  height  between  the  times  of  high  and 
low  water. 

Table  J,  pa^es  33S-4S3.—Th\8  table  gives  the  following  items: 

First.  A  list  of  about  3,000  tidal  stations  arranged  in  geographic  order;  the  names  of 
the  seventy  stations  of  Table  1  are  printed  in  small  capitals. 

Second.  Their  approximate  geographic  position.  If  we  put  S  and  Z  for  the  west 
longitudes  in  time  of  the  standard  time  and  local  meridians,  respectively,  we  have  the 
following: 

The  correction  to  change  standard  to  local  time= S—L.  (62) 

•  The  correction  to  change  local  to  standard  time= Z—S.  (53) 

For  east  longitude  reverse  the  signs  in  equations  (52)  and  (53). 

Third.  The  standaird  or  principal  port  to  which  they  are  referred. 

Fourth.  The  differences  and  ratios  to  he  applied  to  the  predicted  times  and  heights  of 
the  principal  port,  Table  1,  for  obtaining  the  tides  at  any  given  subordinate  poii;.  The 
tides  so  obtained  are  already  expressed  in  the  kind  of  time  given  in  connection  with  these 
differences. 
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The  time  differences  are  computed  as  follows: 

Diff.  for  time  of  HW=(HWI),,-(HWI),+  .S,-aS,,+1.035  (Z,,-Z,)+n  (12'^  25").    (54) 
Diff.  for  time  of  L\Y  =  (LyfI),,-{hWI),+S-S,,+1.0S6  {L,,-L)+n  (12^  25").    (55) 

Z=the  west  longitude  of  the  station  in  time. 

/S'=the  west  longitude  of  the  time  meridian  used. 

71=0  when  the  corresponding  tropic  intervals  at  both  stations  are  marked  with  the  same 
letter. 

?i  =  d=  1  when  the  corresponding  tropic  intervals  at  the  two  stations  are  marked  with  differ- 
ent letters,  the  sign  giving  the  smaller  result  being  usually  preferred. 

n=±  2  when  the  tide  is  chiefly  diurnal,  and  it  is  desired  to  change  the  sign  of  the  direct 

difference;  also  when  the  two  stations  are  situated  upon  opposite  sides  of  the  day-line 

in  the  Pacific  Ocean,  and  it  is  desired  to  refer  the  tide  to  the  same  nominal  day  at  both 

stations. 

Single  subscripts  refer  to  the  principal  station,  and  double  subscripts  to  the  subordinate 

station. 

For  east  longitude  reverse  the  signs  of  S  and  L. 

Sometimes  when  the  corresponding  height  inequalities  are  small  the  markings  of  the 
tropic  intervals  at  the  two  stations  are  ignored  in  computing  the  time  difference.  For 
stations  where  the  tide  is  chiefly  diurnal  the  tropic  intervals  are  compared  to  get  the  time 
differences.  If  the  RiL»sian  calendar  is  desired  for  Siberian  or  other  stations,  subtract 
thirteen  days  from  the  dates  given  by  application  of  the  differences. 

If  the  subordinate  station  is  properly  referred,  the  times  of  high  and  low  water  ought 
to  be  correctly  given  by  means  of  the  tidal  differences,  and  in  the  kind  of  time  indicated  in 
these  columns,  without  regard  to  the  time  used  for  the  standard  port. 

The  height  differences  are  computed  as  follows: 

Difference  for  height  of  HW=[/>,,+i  (Mn),J-[i>,+i  (Mn)J  (56) 

Difference  for  height  of  LW=[A.-*  (Mn),J-[/>  ~i  (Mn)J  (57) 

where  D^  and  D^^  are  the  depressions  below  mean  sea  level  of  the  planes  of  reference  at  the 
standard  and  subordinate  ports,  respectively,  as  given  in  Table  3. 

The  heights  of  the  tides  are  referred  to  one  of  three  planes  of  reference:  Mean  low 
water,  mean  lower  low  water,  and  mean  low  water  springs,  §  9,  formulas  (44)  to  (49). 

The  differences  may  be  used  without  material  error  only  when  the  ratio  of  ranges  is  not 
far  from  unity.  The  heights  thus  obtained  are  reckoned  from  the  plane  of  reference  indicated 
in  the  difference  columns,  no  matter  what  plane  has  been  used  for  the  predictions  at  the 
standard  port.  The  approximate  depression  of  this  plane  below  mean  sea  level  is  given  on 
the  opposite  page,  in  the  third  column  from  the  last. 

In  no  case  should  the  height  differences  be  used,  except  for  very  rough  results,  where 
the  ratio  of  ranges  differs  as  much  as  25  per  cent  from  unity.  A  much  better  estimate 
of  the  heights  at  the  subordinate  station  can  always  y>e  obtained  by  using  the  formula 

K^rh,  +  D,,-rD,  (58) 

in  which  D^  and  D^t  are  the  same  as  before,  h,  and  h^,  are  the  heights  of  the  tide  at  the 
standard  and  the  subordinate  ports,  respectivel}^,  and  r  is  the  ratio  of  ranges.  When  both 
stations  are  referred  to  mean  low  water  or  to  mean  low  water  springs,  Dt,—r  D^  may  be 
neglected,  and  the  formula  becomes        A^^=  r  h,,  (59) 

Fifth.  Lunitidal  intervals,  mean  and  tropic.  See  introduction,  §§  1,  8,  9,  and  10.  The 
tropic  lunitidal  intervals  marked  a  are  to  be  added  to  the  time  of  the  moon's  upper  ti-ansit  for 
north  declination,  and  to  the  lower  transit  for  south  declination  of  the  moon;  those  intervals 
marked  h  are  to  be  added  to  the  time  of  the  moon's  upper  transit  for  south  declination,  and  to 
the  lower  transit  for  north  declination  of  the  moon.     It  is  to  be  noted  that  the  values  given 
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are  for  tropic  higher  high  and  lower  low  water,  and  not  for  the  tropic  lower  high  and  higher 
low  water.  To  obtain  such  an  interval  approximately,  change  the  letters  a  and  h  and  find  an 
interval  as  much  greater  than  the  mean  interval  as  the  given  tropic  interval  is  less.  See 
formulas  (32)  and  (33). 

Sixth.  Ranges  of  tide:  Mean,  spring,  neap,  and  great  tropic.  See  introduction,  §§  8,  9, 
and  10.  In  some  localities  the  tide  is  chiefly  diurnal — that  is,  usually  only  one  high  and  one 
low  water  occur  in  twenty-four  hours;  for  such  places  the  columns  for  mean  intervals  and 
ranges  are  either  left  vacant,  or  else  the  given  values  have  been  inclosed  in  brackets.  The 
bracketed  values  are  for  the  semidiurnal  part  of  the  tide,  and  generally  occur  in  nature  only 
for  a  day  or  two  while  the  moon  is  near  the  equator. 

Seventh.  Tropic  diurnal  inequalities  in  height.     See  introduction,  §  8. 

Eighth.  Tropic  range  and  interval  of  the  diurnal  portion  of  the  tide.  The  interval  is 
reckoned  from  an  upper  north  or  a  lower  south  transit.  It  is  hoped  that  the  interval  column, 
now  largely  vacant,  may  eventually  be  filled  out,  thus  enabling  one  to  trace  the  progress  of 
the  diurnal  wave  over  the  earth's  surface. 

Ninth.  The  position  of  the  plane  of  predictions  and  of  the  tropic  lower  low  water  with 
respect  to  mean  sea  level.  The  former  is  of  use  in  comparisons  between  observations  and  the 
predictions  which  are  obtained  by  applying  the  differences  for  heights,  as  the  local  mean  sea 
level  can  be  approximately  determined  from  a  few  readings  of  the  tide  staff.  The  latter,  in 
connection  with  the  data  given  in  the  other  columns,  enables  one  to  construct  a  type  curve 
for  the  locality  similar  to  that  given  in  paragraph  8. 

Tenth.  The  variation  of  the  compass. 

Items  here  numbered  five  to  nine  (i.  e.,  the  right-hand  page  of  Table  3)  are  intended  for 
such  nonharmonic  quantities  as  best  describe  the  tide,  showing  its  character,  magnitude, 
relation  to  the  moon's  transits  and  to  mean  sea  level.  See  Fig.  2,  §  8  in  introduction.  The 
tidal  differences  and  ratios  are  dependent  upon  these  quantities. 

This  table  is  at  present  very  imperfect,  owing  to  a  want  of  properly  distributed 
observations  upon  which  to  base  conclusions  and  to  a  want  of  time  in  which  to  utilize  the 
observations  already  at  hand.  Improved  values  will  be  substituted  from  year  to  year 
wherever  the  present  ones  may  prove  to  be  erroneous,  and  all  persons  are  urged  to  send 
information  for  correcting  these  Tide  Tables  to  the  Superintendent,  Coast  and  Geodetic 
Survey,  Washington,  D.  C,  U.  S.  A. 

TahU  Ji^  pages  454.-^57, — This  table  gives  the  amplitudes  and  epochs  of  the  harmonic 
constants  used  in  making  the  predictions  for  the  principal  tidal  stations,  together  with  the 
lengths  of  the  series  of  observations  used  in  their  determination  and  the  sources  from  which 
they  were  obtained. 

Table  5,  pa>ges  IfiS-J^BB. — ^This  table  gives  the  variations  in  mean  sea  level  due  to  the 
annual  and  semiannual  components  for  such  of  the  ports  for  which  full  predictions  are  given 
aj9  our  information  permits.     This  table  gives  the  value  of 

Sa  cos  (A -  Sa^) + Ssa  cos  (2 A- Ssa°)  (60) 

or  the  height  of  the  mean  sea  level  at  any  time  above  the  mean  sea  level  for  the  year;  A  is 
the  mean  longitude  of  the  sun=(^f)^xday  of  year— 80°;  Sa,  Sa°  are  the  amplitude  and 
epoch  of  the  annual  component,  and  Ssa,  Ssa°  the  same  for  the  semiannual  component,  the 
values  of  which  are  given  in  Table  4. 

The  heights  in  these  Tide  Tables  have  been  reckoned  from  some  mean  plane  which  is 
regarded  as  fixed  throughout  the  year,  but  the  changes  in  surface  level  due  to  season  of  the 
year  arising  from  meteorological  causes  are  given  in  Table  5  for  the  first  and  sixteenth  of 
eacl^  month.  For  instance,  at  St.  Johns,  Newfoundland,  from  November  to  February  the 
sea  is  above  its  mean  level,  and  from  April  to  September  it  is  below  its  mean  for  the  whole 
year. 
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Table  6j  pages  460-461^  gives  the  Greenwich  mean  civil  time  of  the  transit  of  the  moon 
across  the  meridian  of  Greenwich,  together  with  the  equation  of  time  for  Greenwich 
apparent  noon. 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  2.1  minutes  (or  more 
accurately,  the  tabular  hourly  difference)  for  each  hour  or  15°  of  west  longitude,  and  svhtract 
the  same  for  east  longitude;  that  is,  Gr.  time  transit  db  Z  X  tab.  diff.  (or  approx.  dr  Z  X  2.1 
min.)=Local  time  transit.  (61) 

The  upper  sign  to  be  used  for  west  longitude,  and  the  lower  sign  for  east  longitude. 
This  result  may  be  changed  to  standard  time  by  (53),  or  we  may  pass  directly  from 
Greenwich  to  standard  time,  thus: 

Gr.  time  transit +  60  (1.035  Z— a?)  =  Standard  time  transit,  where  Z  and  8  are  the 
west  longitudes,  in  hours,  of  the  local  meridian  and  of  the  time  meridian,  respectively.  The 
expression  60  (1.035  L--S)  gives  the  correction  to  the  Greenwich  transits  in  minutes  of 
time.  (62) 

Tables  7  and  5,  jHige  46^^  give  the  Greenwich  mean  civil  times  of  the  moon's  phases, 
extreme  distances,  and  declinations.  To  adapt  these  tables  to  any  other  meridian  than  that 
of  Greenwich,  subtract  the  longitude  in  time  when  it  is  west  and  add  it  when  east.  To 
express  the  result  in  western  standard  time,  S,  subtract  S  hours  from  the  tabular  values. 

Table  P,  pages  463-60^. — ^This  table  gives  the  direction  and  velocity  of  the  current  at 
certain  stations  on  the  Atlantic  coast  of  the  United  States  for  three  hours  before  and  three 
hours  after  high  and  low  water.  Current  diagrams  have  been  prepared  in  the  Tidal  Division 
of  this  Office,  showing  the  currents  on  Georges  Bank,  in  Boston  Harbor,  Nantucket  and 
Vineyard  Sounds,  New  York  Harbor,  Delaware  Bay,  and  Chesapeake  Bay.  They  have  been 
constructed  upon  a  plan  devised  jointly  by  Lieut.  E.  H.  Tillman,  U.  S.  N.,  Assistant,  Coast  and 
Geodetic  Survey,  and  Mr.  John  Ross,  Nautical  Expert,  of  the  same  Survey.  The  predicted 
times  of  every  slack  water  in  the  year  are  given  for  Seymour  Narrows,  B.  C,  and  Sergius 
Narrows,  Alaska.  Some  brief  notes  are  also  added  in  regard  to  the  times  of  slack  current 
at  a  few  other  places  on  the  Pacific  coast.     See  examples  7-12,  pages  47--49. 

Table  10^  pages  503-6S3. — ^This  table  gives  the  mean  local  civil  time  of  the  rising  and 
setting  of  the  sun's  upper  Umb  for  every  fifth  day  of  the  year,  and  practically  for  each  degree 
of  latitude  from  the  equator  to  either  pole.  The  observer's  eye  is  supposed  to  be  15  feet 
above  the  sea  level  or  above  the  plane  of  land.  The  table  was  computed  by  applying  the 
equation  of  time  to  the  hour  angle  given  by  the  formula 


in  which 


where 


cos  C— sin  (P  sin  <^  _  *...«.  r^«v 

cos  t  =  — ^^    ^ ^  IS —  =  cos  Q  sec  a?  sec  o  —  tan  a>  tan  a,  (68) 

cos  9>  cos  o  ^  ^  '  ^    ' 

^  =  .the  hour  angle  of  the  sun; 

9>  =  the  latitude  of  the  station  (+  if  north,—  if  south); 
<^  =  the  sun's  declination  (+  if  north,  —  if  south); 
C  =  the  sun's  zenith  distance  =  90^  56' 09"  =  90^  +  r  +  s- 7C  +  d, 

r  =  the  refraction  in  the  horizon  ^     =  36'  29" 

s  =  the  sun's  semidiameter  =  16  01 

7c  =  the  sun's  horizontal  parallax  =   0  09 

d  =  the  dip  of  the  horizon  for  a  height  of  15  feet  =    3  48 

The  particular  values  of  the  declination  used  were  obtained  in  the  following  way:  A 
mean  of  the  sun's  declination  at  Greenwich  apparent  noon  for  the  same  dates  between 
March  1,  1901,  and  March  1,  1905,  was  taken  for  every  fifth  day;  also  a  mean  value  for  the 
variation  in  declination  for  one  hour  was  found  in  the  same  way.     From  these  quantities  a 
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mean  value  of  the  declination  for  six  hours  before  and  six  hours  after  Greenwich  apparent 
noon  was  found  for  each  date.  The  former  were  used  as  the  values  of  the  declination  for 
computing  the  times  of  sunrise,  and  the  latter  for  computing  the  times  of  sunset.  A  mean 
value  for  the  equation  of  time  was  found  similarly  for  the  same  dates  and  applied  to  the 
values  obtained  by  the  formula. 

The  times  of  sunrise  and  sunset  are  exact  for  the  given  declinations.  If  accuracy  is 
desired,  enter  the  table  with  the  declination  as  an  argument,  interpolating  when  necessary. 
A  table  of  this  kind,  using  dates  as  an  argument,  will  not  apply  equally  well  to  all  years,  but 
the  '*  Approximate  date  "of  these  tables  will  rarely  be  a  whole  day  too  early  or  too  late. 
Hence,  it  will  usually  suffice  to  enter  the  table  with  the  date  as  an  argument,  thus  avoiding 
the  necessity  of  ascertaining  the  sun's  declination.  The  error  resulting  from  using  the 
approximate  date  as  the  true  one  varies  with  the  season  of  the  year,  for  near  the  solstices  it 
will  be  practically  nothing  for  all  ordinary  latitudes,  and  near  the  equinoxes  it  may  in 
extreme  cases  be  as  much  as  two  minutes  in  latitude  50^. 

The  critical  declinations  for  failure  to  rise  or  set  were  obtained  by  the  following 
formulas: 

Failure  to  rise  when  <J  =  =F  90^  56'  09"  +  <p  (64) 

Failure  to  set  when  <^  =  =fc  89°  03'  51"  -  tp  (65) 

the  upper  sign  being  used  for  north  latitudes  and  the  lower  for  south. 

Whenever  the  sunlight  exceeds  twenty-four  hours  the  limiting  dates  are  given  between 
which  any  portion  of  the  sun,  however  small,  remains  visible,  and  the  corresponding  dates 
are  also  given  whenever  the  sun  remains  entirely  invisible  for  more  than  twenty-four  hours. 
The  dates  were  obtained  by  means  of  the  mean  values  of  the  declination  and  are  therefore 
only  approximate. 

The  duration  of  sunlight  may  be  found  by  adding  12^  to  the  time  of  setting  and  sub- 
tracting the  time  of  rising  from  the  sum.  The  difference  in  the  duration  of  sunlight  for  the 
forenoon  and  afternoon  of  the  same  day,  which  sometimes  amounts  to  more  than  half  an  hour, 
is  twice  the  equation  of  time,  slightly  modified  by  the  sun's  motion  in  declination  between 
rising  and  setting. 

The  sun's  zenith  distance^  C=90^  56'  09",  was  taken  as  constant,  for  the  variation  of 
refraction  in  the  horizon  is  the  only  element  which  might  produce  a  sensible  change  in  the 
time  of  rising  or  setting,  and  it  is  impossible  to  estimate  these  variations  in  advance. 
Fortunately,  however,  there  will  rarely  be  any  material  error  in  the  table  from  this  source, 
for  even  under  the  most  extreme  changes  in  atmospheric  temperature  and  pressure,  refraction 
in  the  horizon  can  not  vary  more  than  about  8'  on  either  side  of  its  mean  value,  which  at  the 
time  of  the  local  summer  solstice,  when  its  greatest  possible  effect  is  produced,  would  make 
only  a  few  seconds  difference  in  time  of  rising  or  setting  near  the  equator,  the  correction 
becoming  a  whole  minute  in  latitude  48^,  two  minutes  in  latitude  61°,  and  in  higher  latitudes 
the  effect  rapidly  increases  as  the  pole  is  approached.  Hence,  as  the  usual  variations  in 
refraction  are  much  less  than  the  above,  it  is  believed  that  the  table  will  generally  be  found 
correct  to  the  nearest  minute  for  all  usual  latitudes,  but  may  occasionally  be  out  from  three 
to  five  minutes  or  more  in  very  high  latitudes. 

Table  lly  pages  624,-525, — This  table  gives  the  mean  local  civil  time  of  the  beginning  of 
morning  astronomical  twilight  and  of  the  end  of  evening  astronomical  twilight  for  various 
latitudes  and  declinations.  Astronomical  twilight  is  assumed  to  begin  or  end  when  the  sun's 
center  is  18°  below  the  rational  horizon,  at  which  time  total  darkness,  so  far  as  the  sun  is 
concerned,  ends  or  begins.  This  value  of  18°  for  the  sun's  center  below  the  horizon,  which 
is  generally  accepted  as  the  limit  of  astronomical  twilight,  was  determined  from  observa- 
tions made  in  rather  high  latitudes,  and  is  probably  somewhat  too  large  for  low  latitudes, 
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where  twilight  may  begin  later  in  the  morning  and  end  sooner  in  the  evening  than  given  by 
this  table.  The  table  is  similar  in  arrangement  to  Table  10,  but  less  extended,  and  was  com- 
puted in  the  same  manner,  taking  C  as  108^.  It  is  exact  for  the  given  declinations,  but 
applies  only  approximately  to  the  dates  given.  In  so  indefinite  a  matter  as  twilight  inter- 
polation by  estimation  will  usually  be  sufficiently  accurate,  without  the  trouble  of  computing 
proportional  parts. 

The  duration  of  twilight  for  any  given  day  may  be  found  by  subtracting  the  time  of 
beginning  of  morning  twilight  from  the  time  of  sunrise  or  by  subtracting  the  time  of  sun- 
set from  the  time  of  end  of  evening  twilight.  In  latitudes  where  there  is  an  interval  of 
darkness  each  twent3'-four  hours,  the  longest  twilight  occurs  in  June  north  of  the  equator 
and  in  December  south  of  the  equator,  about  the  time  of  the  summer  solstice.  The  shortest 
twilights  occur  when  the  sun  is  a  little  more  than  90^  from  the  elevated  pole,  those  in  the 
United  States  being  in  the  first  halves  of  March  and  October. 

Civil  twilight  begins  or  ends  when  the  sun's  center  is  6*^  below  the  rational  horizon. 
At  this  time  the  brightest  stars  are  visible.  The  duration  of  civil  twilight  is  usually  about 
one-third  of  the  duration  of  astronomical  twilight,  but  is  less  than  one-third  when  the  astro- 
nomical twilight  is  very  long. 

Table  12^  V^^  ^^^' — '^^^^  table  gives  the  reduction  of  local  mean  time  to  standard 
meridian  time.  Whenever  standard  time  is  used,  the  values  given  in  Tables  10  and  11  must 
be  corrected  by  the  difference  of  longitude  in  time  between  the  station  and  its  standard 
meridian  by  means  of  Table  12. 

Examples  of  the  use  of  these  tables. 

On  the  Use  op  Tables  1,  3,  and  6,  Examples  1  to  6. 

Example  1, — Find  the  times  and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me., 
August  10,  1911. 

For  the  State  of  Maine  the  index  refers  to  page  346,  indicating  the  beginning  of  the 
portion  of  Table  3  in  which  Pulpit  Harbor  is  found  in  its  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Boston,  page  69. 


Standard  time. 

Height. 

Page    71.  First  LW  at  Boston,  August  10,  1911 

h. 
5 
-  0 

m. 
34 
32 

Feel, 
-  0.1 
0.0 

Page  348.  LW  differences  for  Pulpit  Harbor 

First  L W  at  Pulpit  Harbor,  August  10, 191 1 

5 

02 

-  0.1 

Page    71.  First  HW  at  Boston,  August  10,  1911 

11 
-  0 

40 
27 

8.6 
+  0.2 

Page  348.  HW  differences  for  Pulpit  Harbor 

First  HW  at  Pulpit  Harbor,  August  10,  191 1 

11 

13 

8.8 

Page    71.  Second  LW  at  Boston,  August  10, 1911 

17 
-  0 

42 
32 

0.8 
0.0 

Page  348.  LW  differences  for  Pulpit  Harbor 

Second  LW  at  Pulpit  Harbor,  August  10,  1911 

Page    71.  Second  HW  at  Boston,  August  10, 1911 

17 

10 

0.8 

23 
-  0 

52 
27 

9.7 
+  0.2 

Page  348.  H  W  differences  for  Pulpit  Harbor 

Second  HW  at  Pulpit  Harbor,  August  10,  1911 

23 

25 

9.9 
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0^  is  midnight,  12**  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all  greater 
are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
23**  25"*  is  11**  25"  p.  m. 

If,  for  any  reason,  local  time  is  desired,  it  may  be  obtained  from  the  column  of  Table  3 
headed  "Longitude  in  time"  by  subtracting  this  longitude  for  the  station  from  the  standard 
time  meridian  and  applying  this  difference,  according  to  sign,  to  the  predictions  given  by 
these  tables.  See  formula  (52).  For  instance,  the  standard  time  meridian  at  Pulpit  Harbor 
is  5**,  and  the  local  longitude  is  4**  36***;  hence  5**  —  4*"  36°*  =  +  24***  is  the  correction  to  change 
standard  to  local  time  at  Pulpit  Harbor.  But  it  must  be  borne  in  mind  that  local  time  is 
rarely  used  in  the  United  States. 

Emrriple  2 — Rough  predictions  without  the  use  of  Table  1. — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Pulpit  Harbor,  Me.,  for  the  date  given  in  Example  1, 
without  making  use  of  Table  1. 

At  this  station  the  diurnal  and  phase  inequalities  being  comparatively  small,  the  approx- 
imate times  of  the  tides  may  be  obtained  by  adding  the  lunitidal  intervals.  Table  3,  line 
27,  page  349,  to  the  moon's  local  transits,  but  for  convenience  Greenwich  transits.  Table  6, 
will  be  used  directly,  and  the  lunitidal  intervals  adapted  to  them  by  adding,  once  for  all, 
60  (1.035Z— xS),  from  equation  62,  page  40.     For  Pulpit  Harbor  this  is 

60  [(1.035X4\6)-5'"]=-14» 
.  • .  Adapted  HVVI=11'*  O0»-14'»=1O>»  55» 
Adapted  LWI=  4"*  54™— 14™=  4'*  40^. 


Pacre  461.  Moon*8  transits,  Aueust  10,  1911 

h,    m. 

0    06 

10    56 

(12    30) 
10    55 

Adapted  HWI 

Standard  times  of  HW*8,  Aujnist  10.  1911 

11    01 

23    25 

Pajre  461.  Moon's  transits,  Ausrust  10,  1911 

0    06    1       (12    30) 

4    40              4    40 

1 

Adapted  LWI 

Standard  times  of  LWs,  Auffust  10,  1911 

4    46 

17    10 

From  Table  3  (pp.  348-349,  line  27)  we  find  Mn = 9. 8  feet,  and  that  the  plane  of  reference  is 
mean  low  water.     The  time  and  height  of  tides,  August  10,  thus  roughly  predicted,  would  be 

4  :46        11  :01         17  :10        23  :25 

0.0  9.8  0.0  9.8 

The  above  example  is  given  for  the  purpose  of  illustrating  the  use  of  a  table  of  the 
moon's  transits  as  a  ready  means  for  making  approximate  predictions  for  any  year.  For 
the  year  of  the  tide  tables  the  method  is  not  recommended,  the  preceding  or  following  being 
easier  of  application  and  generally  more  exact. 
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Example  S. — Find  the  times  and  heights  of  high  and  low  waters  at  Juneau,  Alaska 
January.  14,  1911. 

For  the  territory  of  Alaska  the  index  refers  to  page  400,  indicating  the  beginning  of 
the  portion  of  Table  3  in  which  Juneau  is  found  in  geographic  sequence.  The  standard 
port  for  reference  is  there  seen  to  be  Sitka,  page  169.  In  this  example,  formula  (68)  on 
page  88  is  used  in  obtaining  the  heights  because  the  ratio  of  ranges  differs  more  than  26  per 
cent  from  unitv. 


SUndard  time. 

Hnivht. 

Page  169.  First  HW  at  Sitka,  January  14,  1911 

h. 

0 

+  0 

m. 
35 
86 

Feet, 
8.9 
ratio  L  88 

Page  402.  UW  difference  for  Juneau 

Product,  r  h/  = 

16.7 
-  0.8 

Page  402.  D^,    r  D^—9A    1.88X6.4- 

First  HW  at  Jnnean,  January  14,  1911 

1 

11 

15.9 

Page  169.  First  LW  at  Sitka,  January  14,  1911 

5 
+  0 

50 
36 

3.8 
ratio  L  88 

Page  402.  LW  difference  for  Juneau 

Product,  r  A/= 

7.1 
-  0.8 

Page  402.  D^-r  1>/-9.4~1.88X6.4- 

First  L  W  at  Juneau,  January  14,  1911 

6 

25 

6.3 

Page  169.  Second  HW  at  Sitka,  January  14, 1911 

11 
+  0 

40 
36 

11.5 
ratio  1. 88 

Page  402.  HW  difference  for  Juneau 

Product,  r  h/= 

21.6 
-  0.8 

Page  402.  D.,    r  D.— 9.4    1.88X5.4— 

Second  H  W  at  Juneau,  January  14, 1911 

12 

16 

20.8 

Page  169.  Second  LW  at  Sitka,  January  14, 1911 

18 
+  0 

35 
35 

-  2.4 
ratio  1. 88 

PngR  402.  LW  diffftrteri^o  W  Jnneftu  .     . 

Product,  r  /»/= 

-4.5 
-  0.8 

Page  402.  i)/y—r  i)/=9.4— 1.88X5.4= 

Second  LW  at  Juneau,  January  14,  1911 

19 

10 

-  5.3 

Example  4, — A  more  accurate  method  for  determin  ing  the  height  of  the  tide  at  any  secondary 
station  where  the  tide  never  hecomes  diurnal, — Find  the  heights  of  high  and  low  waters  at 
Juneau,  Alaska,  for  the  date  given  in  Example  3. 

It  often  happens  that  the  ratio  of  ranges  of  the  diurnal  wave  for  the  principal  and 
subordinate  stations  is  not  equal  to  the  ratio  of  their  mean  ranges.  This  implies  that  the 
types  of  the  tides  at  the  two  places  are  not  exactly  similar.  The  following  method,  which 
is  somewhat  more  elaborate  than  the  one  just  exemplified,  should  be  used  if  more  carefully 
predicted  heights  are  required: 

(a)  Find  the  times  of  the  required  tides  as  in  the  above  example,  and  then  copy  the 
heights  from  the  predictions  for  the  standard  port,  beginning  and  ending  so  as  to  include  at 
each  end  one  high  and  one  low  water  before  and  after  the  required  heights;  for  distinction 
these  extra  heights  may  be  inclosed  in  brackets. 

(b)  From  Table  3,  take  out  the  following  quantities,  the  notation  used  here  being  temporary : 

r  =the  ratio  of  ranges. 

t__ tropic  range  diurnal  wave  secondary  station. 
""tropic  range  diurnal  wave  primary  station. 
2?^= depression  below  mean  sea  level  of  reference  plane  at  the  standard  port. 
jD;;= depression  below  mean  sea  level  of  reference  plane  at  the  subordinate  port. 
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(c)  The  high  and  low  water  inequalities  (HWQ),  (LWQ),  given  in  Table  3,  are  for  the 
tropic  tides^  and  will  not  apply  to  other  tides.  To  find  the  high- water  inequality  (HWtneq.) 
for  any  high  water  at  the  principal  station,  take  the  mean  difference  between  its  height  and 
that  of  the  preceding  and  following  high  waters  of  (a) ;  and  then  multiply  it  by  i  (r— r')  of  (b). 
The  low- water  inequality  (Z  Wineq.)  is  found  in  a  similar  manner,  and  multiplied  by  the 
same  factor.  The  inequality  obtained  by  comparing  a  higher  high  water  with  the  lower 
high  waters  on  either  side  of  it  may  be  marked  {HWineq,)^^  and  the  inequality  of  which 
the  lower  high  water  is  the  middle  height  may  be  marked  {IIWi7ieq.\,  Similarly  the  low- 
water  inequalities  are  designated  (Z  Wineq.)^^  and  (Z  Wineq,\^  for  the  lower  low  waters  and 
higher  low  waters,  respectively. 

(d)  The  required  heights  are  then  given  by  the  following  equations,  where  single  sub- 
scripts refer  to  heights  at  the  standard  and  double  subscripts  to  heights  at  the  subordinate 
or  required  station: 

(HLW),,=rX(HLW),+(A/~rXi>,)-(ZTr«Wy.)j  Xj  (r-/) 
(LLW),,  =rX  (LLW),  +(2), -rXi>,)+(Z  W{neq\  X  \  (r-r') 

Applying  the  above  to  the  given  example  for  Juneau,  the  computation  is  as  follows: 
(a^)  The  heights  from  page  169,  for  Sitka,  are: 

Jan.  13,  1911,  [11.0-2.1]  

Jan.  14,  1911,   8.9   3.8  11.5  -2.4 
Jan.  16,  1911,  [9.3   3.4]  

(b;)  The  ratio  of  ranges  is  given  on  page  402,  line  25,  as  r=1.88;  to  find  r',  observe  on 
page  403,  line  25,  that  the  tropic  range  of  the  diurnal  wave  for  Juneau  is  6.8,  and  line  44,  page 

403,  for  Sitka,  the  corresponding  value  is  4.9,  hence  /=  t-q  =1.39;  on  the  same   lines  we 

find  Z>^=5.4,  and  Z>^,=9.4.  The  terms  (D^^—rxD,)  and  ^  (/•— r'),  in  the  above  equations,  are 
constants  for  any  given  station  and  are  here  equal  to  9.4— 1.88X5.4==— 0.8  and  i  (1.88— 
1.39)=.245,  respectively.  Of  the  unbracketed  heights,  8.9  is  the  LHW,  3.8  the  HLW,  11.6 
the  HHW,  and  —2.4  the  LLW.  Taking  the  mean  of  the  differences  between  each  of  these 
and  th^  preceding  and  following  tide  of  same  phase,  we  obtain  the  inequalities  as  shown  below, 
(c^)  The  high- water  inequalities  are:  ' 

11.0-  8.9=2.1  for  LHW  11.5-  8.9=2.6  for  HHW 

11.5-  8.9=2^  for  LHW  11.6-  9.3=2^  for  HHW 

Mean         =2.35  for  LHW  Mean         =2.4  for  HHW 

Factor       =  .245=i  (r-/)  '    Factor       =  .245=i  (r-rQ 

Product     =0.6     ={RWmeq.)f,Xi  (r-r^)  '  Product     =0.6     :={IIWineq.)^X^  {r-T^ 

The  low-water  inequalities  are: 

3.8+2.1=5.9  for  HLW  3.8+2.4=6.2  for  LLW 

3.8+2.4=0  for  HLW  3.4+2.4=5^  for  LLW 

Mean      =6.05  for  HLW  Mean      =6.0  for  LLW 

Factor   =  .245=i  (y-/)  Factor    =  .245=i  (r-/) 

Product=1.5      =(ZTrm^.)ftXi  (r-/)  Product=1.5      =(Z  Wineq.)^Xk  {r-r^) 

(d^)  The  required  heights  at  Juneau  are  therefore: 

(LHW),,=L88X  8.9-0.8+0.6=  16.6  feet. 
(HLW),,=L88X  3.8-0.8-1.6=  4.8  feet. 
(HHW),,=1.88X  11.6  -0.8-0.6=  20.2  feet. 
(LLW),,  =1.88 X  -2.4  -0.8+1.6=  -8.8  feet. 
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The  heights  by  this  process  are  reckoned  from  the  plane  given  at  the  head  of  the  col- 
umns of  differences  for  heights  in  Table  8,  which  in  this  case  is  the  mean  of  th^  lower  low 
waters.  In  Table  6  are  given  the  variations  of  mean  sea  level  at  many  of  the  principal  poits, 
from  which  one  may  roughly  estimate  the  correction  due  to  season  of  the  3^ear  at  the  subor- 
dinate port.  For  the  above  example  this  correction  happens  to  be  about  +0.2  feet,  and  it 
affects  all  heights  alike. 

Example  5 — Rou^h  predictions  withmit  th^  use  ofTcible  1. — Find  the  approximate  times 
and  heights  of  high  and  low  waters  at  Juneau,  Alaska,  for  the  date  given  in  Example  3. 

At  this  station  the  diurnal  inequality  is  large,  especially  when  the  moon  is  far  from  the 
equator,  as  it  is  upon  January  14,  1911.  For  such  dates  the  times  of  tide  become  approxi- 
mately known  by  adding  the  tropic  intervals,  properly  adapted,  as  in  Example  2,  to  the 
Greenwich  transits.  Table  6. 

A.  m.        h. 

Adapted  tropic  HHWI=  0  19  -f  0 

Adapted  tropic  LLWI=  7  06  -h  0 

Adapted  HWI  =0  45    •    0 

Adapted  LWI=  6  56-0 

Adapted  tropic  LHWI  =2x  ( 1  02)  - (0    36)  =1    28a,  formula  (32) 

Adapted  tropic  HLWI=2X( 7  13) -(7    23)=7    03a,  formula  (33) 


7W. 

h. 

m. 

17 

=0 

36& 

17 

=7 

236 

17 

=^1 

02 

17 

=7 

13 

Pisure  460.  Moon's  transits,  January  13,  14,  1911 

23    IS 

1     28a 

h,    m. 
(11    45) 
0    366 

Adapted  tropic  HWI's 

Standard  time  of  H  Ws,  January  14,  1911 

0    41 

12    21 

Pbge  460.  Moon's  transits,  January  13, 14, 1911 

23     13 
7    03a 

(11    45) 
7    236 

Adapted  tropic  LWI'g 

Standard  time  of  LW's,  January  14,  1911 

6    16 

19    08 

Table  3,  page  403,  line  25,  gives  2.2  and  6.2  feet  for  the  tropic  diurnal  inequality  in  HW 
and  LW,  respectively,  and  14.5  feet  for  mean  range.  Consequently  the  higher  high  water 
should  be  about  one-half  the  tropic  diurnal  inequality  higher  than  mean  HW,  and  the  lower 
high  water  as  much  lower.  So  for  the  low  waters.  The  heights  of  the  four  tides  referred 
to  mean  low  water  are: 

m,   n.      Ft. 

HHW=14.5+1.1=  15.6 
LHW  =14.5 -1.1=  13.4 
HLW=  0-^3.1=  3.1 
LLW=      0-3.1=-  3.1 

The  predictions  obtained  from  Table  1  are  referred  to  the  mean  of  the  lower  low  waters, 
which  is,  by  §  9,  formula  (40), 

6.2  ,  .04  (18.3-14.5)»_oo 

T  + 6:2 ^"^ 

feet  below  mean  low  water.     Arranging  the  tides  in  the  order  of  occurrence  and  referring^ 

the  heights  just  obtained  to  the  plane  of  mean  lower  low  water,  we  have 

LHW        HLW         HHW  LLW 

0:41  6:16  12:21  19:08 

15.6  6.3  17.8  -0.9 

Example  6. — Find  the  times  and  heights  of  high  and  low  water  at  Shibayama,  Japan, 
March  10,  1911. 

For  Japan  the  index  refers  to  page  406,  indicating  the  beginning  of  the  portion  of  Table 
3  in  which  Shibayama  is  found  in  its  geographic  sequence.  The  standard  port  for  reference 
is  there  seen  to  be  San  Francisco,  page  157.  In  this  example,  formula  (58)  on  page 
38  is  used  in  obtaining  the  heights.      On   pages  408-409,   line  24,   we  obtain  r  =  O.IS 
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and  Dt,  =»  0.3;  and  on  page  891,  line  12,  we  have  D^  =  3.2.  That  part  of  formula 
(58),  represented  by  D^t  —  r  J9^,  is  a  constant  for  any  given  station  and  is  here  equal  to 
0.3  -  0.13  X  3.2  =-  0.1. 


Standard  time. 

Height. 

Page  157.  Second  LW  at  San  Francisco,  March  10,  1911 

Pacre  408.  LW  difference  for  Shlbayama - 

h. 
14 
-  9 

VI. 

20 
53 

Feet. 
-0.4 
ratio  0. 13 

Product  thj  = ....... 

0.1 
-0.1 

D,j  —  rDj=^ 

First  LW^  at  Shibayama,  March  10, 1911 

4 

27. 

-0.2 

Page  157.  Second  HW  at  San  Francisco,  March  10, 1911 

Piure  408.  H  W  difference  for  Shibayama 

21 
10 

53 
17 

4.  9 
ratio  0. 13 

Product  r  hj  = 

0.6 
—0.1 

Djy  —  rDj= 

First  H  Wat  Shibayama,  March  10,  1911 

.....  . . 

11 

36 

0.5 

Pace  157.  First  LW  at  San  Francisco,  March  11,  1911 

2 
-9 

24 
53 

3.4 
ratio  0. 13 

Paffe  408.  LW  difference  for  Shibayama -. 

Product  r  hj  = ....... 

0.4 
0.1 

Dyy  —  r  D,=^ 

Second  LW  at  Shibayama,  March  10,  1911 

16 

31 

0.3 

Pace  167.  First  H  W  at  San  Francisco,  March  11, 1911 

8 
-10 

08 
17 

5.6 
ratio  0. 13 

Paee  408.  H  W  difference  for  Shibayama • 

Product  r  hy  =^ ----- 

0.7 
-0.1 

Djy  —  r  Dj^ 

Second  H  W  at  Shibayama,  March  10,  1911 

21 

51 

0.6 

1 

These  predictions  for  Shibayama  are  in  Cosmopolitan  or  Standard  time  of  the  one  hundred 
and  thirty -fifth  meridian  east,  and  the  date  requires  no  alteration,  because  the  one  station  is 
east  of  the  day  line  and  the  other  is  west.  In  predicting  tides  from  the  moon's  transits  (see 
examples  2,  6),  /S'and  L  for  Shibayama  become  negative— i.  e.,  they  are  reckoned  eastward; 
if  taken  otherwise,  the  change  of  date  introduced  by  going  westward  from  Greenwich  to 
Shibayama  would  have  to  be  allowed  for. 

On  the  Use  of  Table  9 — Current  Tables,  .Examples  7  to  12. 

Example  7. — Find  the  direction  and  velocity  of  the  current  at  station  (5),  page  466, 
which  is  in  mid-channel  south  from  Clark  Island,  Portsmouth  Harbor,  at  noon,  September 
18,  1911. 

From  the  current  table,  page  466,  we  find  that  the  currents  in  this  vicinity  are  referred 
to  the  tides  at  Portland,  the  predictions  for  which  begin  on  page  65. 

Upon  referring  to  these  predictions  it  is  seen  that  noon,  September  18, 1911,  is  about  one 
hour  before  Portland  low  water.  The  current  table,  for  station  (5),  page  466,  shows  that  at 
such  a  time  the  direction  of  the  current  is  N.  84^  E.,  and  that  its  velocity  is  2.3  knots. 

Example  8. — ^Find  the  times,  referred  to  the  Boston  tides,  of  slack  water  and  of 
strength  of  current  at  station  (1),  page  467,  which  is  in  South  Channel  1.2  miles  N.  85°  E. 
from  Deer  Island  Light,  Boston  Harbor. 

To  find  the  times  of  slack  with  regard  to  high  or  low  water,  observe  where  the  cuiTent 
table,  for  station  (1),  page  467,  shows  a  sudden  change  of  direction,  which  is  between  0  h. 
and  1  h.  after  HW,  and  0  h.  and  1  h.  after  LW  at  Boston.     In  the  first  instance  the 
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velocities  are  0.1  and  0.8  knot,  which  are  to  each  other  as  1  to  8,  so  that  if  the  60  nainutes 
between  0  h.  and  1  h,  are  divided  into  1  +  8  =  9  parts,  one  of  these  parts,  or  about  7 
minutes,  is  the  time  elapsing  to  the  middle  of  the  slack.  This  slack  occurs,  therefore,  at 
0**  07"*  after  HW,  which  shows  that  it  is  the  slack  before  ebb.  Near  the  second  slack  the 
velocities  are  as  1  to  9,  so  that  if  60  minutes  are  divided  into  1  +  9  =  10  parts,  one  of 
these,  or  6  minutes,  represents  the  time  in  excess  of  0  hour  after  LW  to  the  slack  before 
flood,  which  occurs,  therefore,  at  0**  06™  after  LW. 

To  find  the  times  of  strength  of  flood  or  ebb  with  regard  to  high  or  low  water  is 
not  quite  so  simple  as  the  preceding;  but  for  most  purposes  it  will  suffice  to  determine 
these  times  very  approximately  by  a  mere  inspection  of  the  tables  to  note  where  the 
greatest  velocities  occur.  Thus,  for  this  example,  the  strength  of  flood  is  readily  seen  to 
be  about  3**  05"*  before  HW  and  the  strength  of  ebb  about  2**  40™  before  LW.  More  exact 
determinations  of  these  times  can  be  made  by  plotting  the  velocities  upon  profile  paper. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  Boston,  may  be  regarded  as  constants  for  this  station,  for  the  table  does  not  enable  us  to 
take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lunation.  In 
order  to  turn  these  relative  times  into  actual  times  for  any  given  date,  proceed  as  in 
Example  10. 

Example  9. — ^Find  the  times,  referred  to  the  New  York  tides,  of  slack  water  and  of 
strength  of  current  at  The  Narrows,  New  York  Harbor,  from  the  diagram  on  page  483. 

To  find  the  times  of  slack,  with  regard  to  high  or  low  water,  note  on  the  diagram,  page 
483,  where  the  curves  called  ''slack  before  flood"  and  ''slack  before  ebb"  cross  the 
horizontal  line  opposite  *'The  Narrows."  For  slack  before  flood  this  will  be  found  to  be 
about  2**  20™  after  LW,  and  for  slack  before  ebb  about  I*'  20™  after  HW  at  New  York. 

The  times  of  strength  of  flood  and  ebb  are  obtained  from  the  diagram  in  a  similar  way, 
and  are  for  strength  of  flood  about  1*"  25™  before  HW,  and  for  strength  of  ebb  about  2**  00™ 
before  LW  at  New  York.  The  velocities  are  for  flood,  between  1.7  and  1.8  knots,  and  for 
ebb,  between  2.2  and  2.3  knots,  as  shown  by  the  small  figures  on  the  diagram. 

The  above  times  of  slack  and  strength,  with  regard  to  the  times  of  high  and  low  water 
at  New  York,  may  be  regarded  as  constants  for  this  station,  for  the  diagram  does  not  enable 
us  to  take  into  account  the  small  fluctuations  which  these  values  undergo  during  a  lun&tion. 

Example  10, — Find  the  Eastern  Standard  (seventy-fifth  meridian)  times  of  slack  water 
and  of  strength  of  current  at  The  Narrows,  New  York  Harbor,  for  June  4,  1911. 


• 

standard  time. 

• 

Page      86.  Times  of  HW  at  New  York,  June  4,  1911 

h.     m. 
1    64 
1    25 

k,    m. 

14    60 

1     25 

Example  9.  Times  of  strength  of  flood  at  The  Narrows  before  New  York  H  W 

Timw?  of  strength  of  flo^  at  The  Narrow«,  June  4,  191 1 ...,...»..  - ....... 

0    29 

13    25 

Pace      86.  Times  of  HW  at  New  York.  June  4,  1911 

1     64 

1    20 

14    60 
1     20 

Example  9,  Times  of  slack  before  ebb  at  The  Narrows  after  New  York  H W 

Times  of  slack  before  ebb  at  The  Narrows,  June  4,  1911 

8    14 

16    10 

Pace      86.  Times  of  LW  at  New  York,  June  4.  1911 

8    30 
2    00 

21     12 
2    00 

Examole  9,  Times  of  strenizth  of  ebb  at  The  Narrows  before  New  York  LW 

Times  of  stren&rth  of  ebb  at  The  Narrows,  June  4,  1911 

6    80 

19    12 

Pace      86.  Times  of  LW  at  New  York,  June  4,  1911 

8    80 
2    20 

21     12 
2    20 

Example  9,  Times  of  slack  before  flood  at  The  Narrows  after  New  York  LW 

Times  of  slack  before  flood  at  The  Narrows,  June  4,  1911 ..................... 

10    60  . 

23    32 

i 


m.      h. 

m.       h. 

m. 

05-2 

00  =  0 

05 

06  +  2 

20  =  4 

25 

04-1 

25  =  6 

39 

04+1 

20  =  9 

24 

EXPLANATION  OF  TABLES.  49 

Example  11. — Find  the  lunicurrent  intervals  for  the  times  of  slack  water  and  of  strength 
of  current  for  Example  9. 

The  port  of  reference  for  the  currents  in  The  Narrows  is  New  York  (Governors  Island), 
the  constants  for  which  are  found  by  the  index  to  begin  on  page  358,  and  on  the  opposite 
page,  line  10,  the  lunitidal  intervals  are  given  as  8*"  04°*  and  2^  05",  for  high  and  low  waters, 
respective!}".  Whenever  the  times  of  slack  or  strength  are  hefare  high  or  low  water,  these 
times  must  be  subtracted  fropi  the  above  lunitidal  intervals  in  order  to  dbtain  the  corre- 
sponding lunicurrent  intervals;  but  whenever  these  times  are  after  high  or  low  water,  add 
them  to  the  lunitidal  intervals. 

Applying  these  rules  to  the  times  of  slack  and  strength  already  found,  and  arranging 

the  results  in  the  order  of  their  occurrence,  we  have: 

}u 

Lunicurrent  interval  for  strength  of  ebb,  =  2 

Lunicurrent  interval  for  slack  before  flood,  =  2 

Lunicurrent  interval  for  strength  of  flood,  =  8 

Lunicurrent  interval  for  slack  before  ebb,  =  8 

Whenever  the  lunitidal  interval  is  less  than  the  time  of  slack  or  strength  and  the  latter  has  - 
to  be  taken  from  the  former,  add  12**  25°*  to  the  lunitidal  interval  before  making  the  subtrac- 
tion.    When  the  sum  of  the  lunitidal  interval  and  the  time  of  slack  or  strength  exceeds 
12**  25°*,  subtract  that  amount  from  the  sum. 

Example  12. — Find  the  lunicurrent  intervals  for  one-quarter  and  for  three-quarter  ebb 
and  flood,  respectively,  for  the  preceding  example. 

One-half  of  the  sum  of  the  lunicurrent  intervals  for  slack  before  ebb  and  strength  of 
ebb  is  called  the  lunicurrent  interval  for  one-quarter  ebb;  and  similarly,  substituting  flood 
for  ebb,  the  interval  for  one-quarter  flood  is  obtained.  One-half  of  the  sum  of  the  lunicur- 
rent intervals  for  strength  of  ebb  and  slack  before  flood  gives  the  lunicurrent  interval  for 
three-quarter  ebb,  and  exchanging  the  words  ebb  and  flood  gives  the  interval  for  three- 
quarter  flood. 

Whenever  the  two  lunicurrent  intervals  between  which  the  one-quarter  or  three-quarter 
points  lie  differ  from  one  another  more  than  6  hours,  find  the  half  sum  in  the  usual  way, 
and  if  this  half  sum  is  less  than  6^  13°*  increase  it  by  that  amount,  but  when  the  half  sum 
exceeds  6**  13°*  diminish  it  by  that  amount.  Do  not  add  6**  13°*  to  or  subtract  it  from  any 
half  sum  unless  the  two  lunicurrent  intervals  from  which  the  sum  was  obtained  differ  by 
more  than  6  hours.     Applying  these  remarks  to  the  example  in  hand,  we  have — 

h,     fn,     h.      tn,      h,    tn,        h.     tn, 

Lunicurrent  interval  for  three-quarter  ebb,     =i  (0  05+4  25)=  2  15 

Lunicurrent  interval  for  one-quarter  flood,      =i  (4  25+6  39)=  5  32 

Lunicurrent  interval  for  three-quarter  flood,  =i  (6  39+9  24)=  8  02 

Lunicurrent  interval  for  one-quarter  ebb,        =i  (0  05+9  24) +6  13=10  57 

If  it  is  desired  to  find  the  time  at  which  the  phase  of  current  corresponding  to  any  given 
lunicurrent  interval  occurs  before  or  after  the  time  of  tide  at  the  port  of  reference, .  take 
the  difference  between  the  given  lunicurrent  interval  and  either  the  high  or  the  low  water 
lunitidal  interval  at  the  port  of  reference,  according  to  which  gives  the  less  difference. 

13163—10 i 
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EXPLANATION    OF  TABLES. 


On  the  use  op  Tables  10,  11,  and  12. — Sunbise,  Sunset,  and  Twilight,  Examples  13, 

14,  AND  16. 

Example  13. — Find  the  local  mean  time  and  standard  time  of  sunrise  at  San  Francisco, 
Cal.,  on  Aprils,  1911. 


For  San  Francisco  the  latitude 

For  San  Francisco  the  longitude 

For  San  Fi'ancisco  Standard  time  meridian 

The  sun's  declination  on  April  3,  1911,  at  6  a.  m. 


37^  49'  N. 
122^  29'  W. 
120^  00'  W. 

6^  or  N. 


Approximate  method. 

h.   m, 

Aprill,  for  lat.  38°  N.,  Table  10 5    46 

Correction  for  2  days —03 

Correction  for  11^  latitude 00 


Exact  method, 

h.    171. 

D«cl.  4'»  ly  N.,  for  lat.  SB**  N.,  Table  10 5    46 

Correction  for  40^  declination — 03 

Correction  for  iriatitude 00 


Local  mean  time  sunrise 6    42 

Red.  for  long.  2*»  29^  W.,  Table  12 -f  10 

Standard  time  sunrise 6    62 


Local  mean  time  sunrise 6    42 

Red.  for  long.  2°  29^  W.,  Table  12 -f  10 


Standard  time  sunrise 6    62 


Example  i^. — ^Find  the  local  mean  time  of  sunset  at  Buenos  Aires  on  December  10, 


1911. 


For  Buenos  Aires  the  latitude  =34°  36'  S. 

For  Buenos  Aires  the  longitude  =68^  22'  W. 

Sun's  declination  on  December  10,  at  7  p.  m.  =22°  63'  S. 


Approxvmaie  method. 

h.   m. 

December  12,  for  lat.  35°  S.,  Table  10 7    08 

Correction  for  2  days —02 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    05 


Exact  method. 

h.  m. 

Decl.  23°  04'  S.,  for  lat.  36°  S.,  Table  10 7    08 

Correction  for  11'  declination —02 

Correction  for  24'  latitude —01 


Local  mean  time  sunset 7    05 


Example  15, — Find  the  local  mean  time  of  beginning  of  morning  twilight,  and  duration 
of  astronomical  and  civil  twilight  at  San  Francisco,  Cal.,  on  April  3,  1911,  with  the  data 
of  Example  13. 


Approximate  method. 


April  1,  for  lat  40°  N.,  Table  11 

Correction  for  2  days 

Correction  for  2°  11'  latitude 


h. 

m. 

4 

13 

-0 

04 

+0 

04 

Local  mean  time  of  beginning  of  twilight.      4    13 


Exact  method. 

h,  m. 

Decl.  4°  15'  N.,  for  lat  40°  N.,  Table  11 4  13 

Correction  for  46'  declination —0  04 

Correction  for  2°  11' latitude -fO  04 


Local  mean  time  of  b^inning  of  twilight.      4    13 


h.   m. 


Local  mean  time  of  sunrise,  Example  13 6  42 

Local  mean  time  of  beginning  of  twilight 4  13 

Duration  of  astronomical  twilight 1  29 

Duration  of  civil  twilight,  one-third  of  above 0  30 

Subtracting  30  minutes  from  time  of  sunrise  gives  for  the  beginning  of  civil  twilight 6  12 


Table  1.-PREDICTED  TIDES  FOR  THE  YEAR  1911. 
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IXDEX  TO   PRII^CIPAL  PORTS. 


TIDAL  STATIONS,  TABLE    1. 


Page. 

Hi.  Johns,  Newfoundland 53 

Halifax  (Navy- Yard),  Nova  Scotia 57 

St  John,  New  Brunswick 61 

Portland  (Central  Wharf),  Maine 66 

Boston  (Navy-Yard) ,  Massachusetta 69 

Newport  ( Fort  Adams) ,  Rhode  Island 73 

New  London  (Custom-House  Wharf ) ,  Conn 77 

Willeta  Point  ( Government  Wharf ) ,  New  York . .  81 

New  York  (Grovemors  Island) ,  New  York 86 

Sandy  Hook  (The  Horseshoe),  New  Jersey 89 

Philadelphia  (Chestnut  St  Pier),  Pennsylvania.  93 

Baltimore  ( Fells  Point) ,  Maryland 97 

Washington  (Seventh  St ),  Dist  of  Columbia  . .  101 

Old  Point  Comfort  (Fort  Monroe) ,  Virginia 105 

Wilmington  (Cape  Fear  River),  N.  Carolina 109 

Charleston  (Custom-Houee  Wharf),  S.  Carolina.  113 

Savannah  Entrance  ( Ty bee  I.  Light ) ,  Georgia . .  117 

Femandina(DadeSt),  Florida 121 

Key  West  (Fort  Taylor),  Florida 125 

Galveston  ( DoswelV s  Wharf),  Texas 129 

Rio  de  Janeiro,  Brazil 133 

Buenos  Aires,  Argentina 137 

Cape  Horn  (Orange  Bay),  Chile 141 

Valparaiso,  Chile 146 

Panama  (Naos  Island),  Canal  Zone 149 

San  Diego  (La  Playa),  California 163 

San  Francisco  ( Fort  Point) ,  California 167 

Astoria  ( Columbia  River) ,  Oregon 161 

Port  Townsend  ( Puget  Sound ) ,  Washington ...  166 

Sitka,  Alaska 169 

Kodiak  (St  Paul  Harbor,  Kodiak  I.),  Alaska..  173 

St.  Michael  ( Norton  Sound) ,  Alaska 177 

Yokohama  (Nishihatoba),  Japan 181 

Nagasaki,  Japan 185 

Tientsin  Entrance  (Taku  Light-Ship),  China. . .  189 


Page. 

Shanghai  ( Wusung  Inner  Bar),  China ....  193 

Amoy  (Inner  Harbor),  China 197 

Hongkong,  China 201 

Singapore,  Malay  Peninsula 205 

Batavia,  Java 209 

Manila  ( Pasig  River  Entrance),  P.  I 213 

Honolulu  (Oahu  Island),  Hawaiian  Islands 217 

Apia  ( Upolu  Island),  Samoan  Islands 221 

Wellington,  New  Zealand 225 

Auckland,  New  Zealand 229 

Sydney  ( Fort  Deni^n),  Australia 233 

Melbourne  ( Williamstowh),  Australia 237 

Port  Adelaide,  Australia 241 

Rangoon,  Burma 246 

Calcutta  (Kidderpore),  India 249 

Madras,  India 253 

Colombo  (Ceylon),  India 257 

Bombay  (Apollo  Bandar) ,  India 261 

Karachi,  India 265 

Aden,  Arabia 269 

Cape  Town  (Table  Bay),  Africa 273 

Lisbon  (Arsenal),  Portugal 277 

Rochelle,  France 281 

Brest,  France 285 

Havre,  France 289 

Edinbui^h  (Leith),  Scotland 293 

Hull  (HumberRiver),  England 297 

Sheemess  (Thames  River  Entrance),  England.  301 

London  ( London  Bridge),  England 305 

Dover,  England 309 

Liverpool,  England 313 

Greenock  (Firth  of  Clyde),  Scotland 317 

Kingstown  (Dublin  Bay),  Ireland  ...'. 321 

Queenstown  ( Haulbowline  Island ) ,  Ireland 325 

Hamburg,  Germany 329 


CITRRENT  STATIONS,  TABLE   9. 

Seymour  Narrows  (Discovery  Passage),  B.  C  ..      492  j  Sergius  Narrows  (Peril  Strait),  Alaska. 

For  general  index  see  end  of  volume. 
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APRIL. 
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-0.8 

2:50 
—0.8 
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2.0 

16:25 
2.8 

17K» 
2.7 

17:40 
8.1 

18:17 
8.4 

12:45 
0.1 

18:20 
0.1 

18:52 
0.2 


20:82 
8.7 

21:15 
3.7 

21:54 
8.6 

22:42 
8.4 

23:42 
8.1 


19:22 
L8 

21  DO 
LI 

22:45 
0.8 

28:40 
0.5 


•        •        • 

18:50 
8.3 

19:20 
8.4 

19:46 
8.5 

20:15 
8.5 

20:46 
8.5 

21:20 
8.8 

21:52 
8.1 

22:26 
2.9 

28:14 
2.7 


17:85 
L4 

20:88 
LS 

22:10 
LO 

28K)4 
0.6 

28:48 
0.8 


18:62 
8.7 

19:80 
8.9 

20:10 
8.9 


MAY. 


a 

s 


N 


B 


A 

8 


N 


Day of— 


W. 


M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 


Mo. 


1 
2 
3 
4 

5 
6 
7 
.8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Heif  ht  of  High  and 
Low  Water. 


2:37 
-0.3 

8:20 
—0.2 

4:12 
0.1 

5:10 
0.4 

6:22 
0.7 

0:48 
2.9 

2:12 
2.7 

8:85 
2.7 

4:40 
2.8 

5:86 
2.9 

0:05 
0.8 

0:42 
0.2 

1:18 
0.2 

1:48 
0.2 

2:20 
0.2 

2:60 
0.8 

8.22 
0.4 

4:00 
0.5 

4:45 
0.7 

5:36 
0.8 

OHM) 
2.6 

1:18 
2.5 

2:85 
2.6 

8:45 
2.7 

4:45 

2.8 

5:40 
8.0 

0:10 
0.0 

IKW 
-0.2 

1:46 
-0.8 

2:80 
—0.2 

8:15 
—0.1 


8:45 
8.1 

9:28 
2.9 

10:14 
2.6 

11:15 
2.3 

12:88 
2.1 

7:46 
0.9 

9:12 
0.9 

10:16 
0.8 

11:05 
0.6 

11:40 
0.5 

616 
2.9 

6:52 
2.9 

7:26 
2  9 

7:55 
2.8 

8:20 
2.7 

8:50 
2.5 

9:15 
2.4 

9:42 
2.3 

10:20 
2.3 

11.20 
2.2 

6:40 
0.9 

7:55 
0.9 

9K)5 
0.9 

10:00 
0.7 

10:45 
0.6 

11:80 
0.4 

6:25 
8.0 

7:10 
8.0 

7:55 
8.0 

8:88 
2.9 

9:25 

2.8 


14:26 
0.8 

15K)0 
0.5 

15:40 
0.7 

16:30 
LO 

17:52 
1.2 

14:18 
2.1 

15:87 
2.8 

16:30 
2.6 

17:10 
2.9 

17:16 
3.1 

12:10 
0.4 

12:42 
0.4 

13K» 
0.4 

13:35 
0.5 

18:55 
0.6 

14:14 
0.7 

14:83 
0.8 

15.-00 
LO 

15:85 
LO 

16:80 
1.2 

12:45 
2.1 

14:15 
2.8 

15:20 
2.5 

16:12 
2.9 

16:56 
8.2 

17:42 
3.6 

12:12 
0.8 

12:52 
0.3 

18:35 
0.8 

14:10 
0.4 

14:55 
0.5 


20:52 
8.9 

21:40 
8.7 

22:30 
3.4 

28:35 
3.1 


19:45 
LI 

21:25 
1.0 

22:34 
0.7 

23:25 
0.5 


18:20 
3.3 

18:48 
8.4 

19:20 
3.5 

19:50 
3.5 

20:20 
8.5 

20:55 
8.3 

21:80 
3.2 

22:10 
8.0 

22:55 

2.8 


18:06 
L8 

20:05 
L2 

21:30 
0.9 

22:92 
0.6 

23:25 
0.2 


18:28 
8.8 

19:10 
4.0 

19:55 
4.0 

20:40 
8.9 

21:80 
8.8 


JUNE. 


c  Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Th 

1 

1 

F 

2 

3) 

S 

3 

8 

4 

E 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

S 

10 

o 

A 

8 

11 

M 

12 

S 

Tu  13 

W 

14 

Th 

15 

F 

16 

s 

17 

8 

18 

C 

M 

19 

B 

Tu 

20 

W  21 

Th  22 

F 

23 

S 

24 

P 

8    25 

t 

m;26 

Tu  27 

W 

28 

Th  29 

^1 

30 

4:08 
0.1 

5:00 
0.4 

6:02 
0.6 

0:80 
2.9 

1:48 
2.7 

8Ke 
2.6 

4:15 
2.6 

5:10 
2.6 

5:56 
2.6 

0:80 
0.5 

1:00 
0.4 

1:88 
0.4 

2K)2 
0.4 

2:35 
0.8 

8:10 
0.4 

8:48 
0.4 

4r28 
0.5 

5:12 
0.6 

6:05 
0.7 

0:35 
2.6 

1:44 
2.5 

8KM 
2.5 

4:16 
2.6 

5:15 
2.6 

6:10 
2.7 

0:45 
0.0 

2:20 
-0.1 

8:08 
0.0 

8:55 
0.1 


10:15 
2.6 

11:14 
2.5 

12:20 
2.4 

7K)6 
0.8 

8:15 
0.8 

9:18 
0.8 

10:17 
0.8 

10:52 
0.7 

11:30 
0.7 

6:34 
2.5 

7.'07 
2.5 

7:88 
2.5 

8.-06 
2.5 

8:35 
2.4 

9:08 
2.4 

9:40 
2.4 

10:24 
2.4 

11:15 
2.4 

12:15 
2.5 

7:00 
0.8 

7:55 
0.9 

9:00 
0.8 

9:58 
0.7 

10:65 
0.6 

11:45 
0.5 

7KX) 
2.7 

7:45 
2.8 

8:28 
2.8 

9:15 
2.8 

10:02 
2.8 


15:45 
0.7 

16:50 
0.8 

17:56 
LO 

13:35 
2.4 

14:40 
2.5 

15:85 
2.7 

16:20 
2.9 

17KM 
8.1 

17:40 
8.2 

12K)5 
0.6 

12:40 
0.6 

13.-08 
0.7 

13:35 
0.8 

13:55 
0.8 

14:22 
0.9 

14:57 
0.9 

15:45 
0.9 

16:45 
LO 

18:00 
LO 

13:24 
2.6 

14.'25 
2,7 

15.-36 
3.0 

16:22 
8.8 

17:16 
8.6 

18.-05 
8.8 

12:84 
0.4 

13:20 
0.8 

14:08 
0.3 

14:65 
0.4 

15:44 
0.5 


22:25 
8.5 

28:23 
8.2 


19:27 
LO 

20:54 
0.9 

22:05 
0.8 

28K)0 
0.7 

23:50 
0.6 


18:20 
3.4 

18:54 
3.5 

19:30 
8.5 

20H)0 
3.4 

20:40 
3.4 

21:15 
8.3 

21:55 
3.1 

22:40 
2.9 

23:30 

2.8 


19.^ 
LO 

20:50 
0.8 

22K)0 
0.6 

28:02 
0.4 

23-.55 
0.2 


18:55 
4.0 

19:42 
4.0 

20:30 
4.0 

21:20 
3.8 


22:10 
8.5 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrat  line  and  heights  on  the  second  line  of  each  day : 

a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 

.which  is  1.7  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 

unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  0>>  is  midnight,  12^  is  noon:  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instluxce. 
15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Oi  'ull  moon;  (£,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


ST.  JOHNS,  NEWFOUNDLAND,  1911. 
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JULY. 


c 

8 


E 

D 


s 

O 


Day  of— 


W.  Mo. 


£ 


N 

P 


s 

s 

M 

Tu 
W 
Th 
F 

S 

M 
Tu 
W 
Th 

F 

8 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 

W 

Th 
F 

S 

M 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Heteht  of  High  and 
Low  water. 


4:40 
0.8 

6J» 
0.4 

OKX) 
2.9 

im 

2.6 

2:20 
2.4 

8:82 
2.8 

4:40 
2.2 

6:40 
2.2 

0:20 
0.7 

0:£2 
0.6 

1:20 
0.5 

1:60 
0.4 

2:20 
0.8 

2:56 
0.8 

8.-28 
0.8 

4:06 
0.8 

4:40 
0.4 

5:20 
0.5 

6K)6 
0.7 

1:00 
2.5 

2:22 
2.8 

8:55 
2.2 

5:06 
2.8 

6H)6 
2.5 

0:45 
0.2 

1:80 
0.1 

2:12 
0.0 

2:60 
0.0 

8:80 
0.0 

4:10 
0.2 

4:60 
0.8 


10:55 
2.7 

11:45 
2.7 

6:20 
0.6 

7:14 
0.8 

8:10 
0.9 

9:06 
LO 

10:02 
LO 

10-.60 
0.9 

6:25 
2.8 

7K)0 
2.3 

7:80 
2.4 

8K)0 
2.5 

8:80 
2.5 

9K» 
2.6 

9*.84 
2.7 

lOKK 
2.7 

10:60 
2.8 

11:40 
2.8 

12:86 
2.8 

6:54 
•  0.9 

8K)0 
LO 

9:20 
0.9 

10:26 
0.8 

11-JO 
0.6 

6:62 
2.6 

7:86 
2.8 

8:18 
2.9 

9K)0 
8.0 

9:40 
8.1 

10:22 
8.1 

IIKW 
8.0 


16:87 
0.6 

17:40 
0.8 

12:88 
2.7 

18d» 
2.7 

14:86 
2.7 

15:82 
2.8 

16.-24 
2.9 

17:10 
8.1 

11:36 
0.9 

12:16 
0.8 

12:68 
0.8 

13  At 
0.8 

13:55 
0.7 

14:26 
0.7 

15K)5 
0.7 

16:50 
0.7 

16:40 
0.7 

17:40 
0.7 

18:60 
0.8 

13:40 
2.9 

14:60 
8.0 

15:65 
3.2 

16:55 
8.5 

17:62 
3.7 

12:25 
0.4 

18:15 
0.2 

14:00 
0.2 

14:46 
0.2 

16:80 
0.8 

16:17 
0.4 

17H)6 
0.6 


2SdOO 
8.2 


18:60 
0.9 

20:06 
LO 

21:28 
LO 

22:40 
0.9 

23:86 
0.9 


17:60 
8.2 

18:84 
8.4 

19:10 
3.4 

19:60 
8.5 

20:28 
8.4 

21:00 
8.4 

21:40 
3.8 

22:20 
8.1 

28.-06 
2.9 

23:65 
2.7 


20:12 
0.8 

21:38 
0.8 

22:60 
0.6 

28:52 
0.4 


18:44 
3.9 

19:80 
4.0 

20:20 
8.9 

21:06 
3.8 

21:50 
8.5 

22:88 
3.2 

28:20 
2.9 


AUGUST. 


1> 


o 


E 


N 
P 


£ 


1> 


Day  of — 


W.  Mo. 


Tu 

w 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 
W 

Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


5:25 
0.6 

0:12 
2.5 

1:16 
2.2 

2:88 
2.0 

4:15 
L9 

5:87 
2.0 

0:10 
0.9 

0:40 
0.7 

1:06 
0.6 

1:82 
0.3 

2.-00 
0.2 

2:80 
0.1 

8.-08 
0.1 

8:86 
0.2 

4K)5 
0.8 

4:38 
0.5 

6:12 
0.7 

0:15 
2.8 

1:66 
2.0 

8:60 
2.0 

6:15 
2.2 

6K)5 
2.4 

0:40 
0.8 

1:18 
0.1 

1:64 
0.0 

2:27 
-0.1 

SKW 
0.0 

8:80 
0.1 

4K)0 
0.8 

4.'28 
0.6 

4:52 
0.9 


11:50 
2.9 

6:05 
0.9 

6:60 

LI 

7:54 
L2 

9:10 
L2 

10:22 
LI 

6:22 
'2.1 

6:54 
2.3 

7:16 
2.5 

7:40 
2.6 

8:10 
2.8 

8:87 
2.9 

9:10 
8.0 

9:45 
8.1 

10:20 
8.1 

11K)6 
8.0 

12:00 
8.0 

6:55 
LO 

7K» 
L2 

8:47 
LI 

10:20 
0.9 

11:24 
0.6 

6:47 
2.7 

7:26 
3.0 

7-.58 
8.2 

8:34 
3.3 

9:10 
3.8 

9:42 
8.8 

10:16 
3.2 

11. -00 
3.0 

11:45 
2.8 


18K)5 
0.8 

12:40 
2.8 

13:40 
2.7 

14:46 
2.7 

15:52 
2.8 

16:44 
2.9 

11:17 
LO 

12:02 
0.8 

12:42 
0.7 

18:15 
0.6 

18:46 
0.5 

14:20 
0.4 

14:58 
0.3 

15:40 
0.8 

16:25 
0.4 

17:15 
0.5 

18:22 
0.7 

18:07 
2.9 

14:26 
2.9 

16:40 
8.1 

16:46 
3.4 

17:45 
8.6 

12:18 
0.3 

13K)6 
0.1 

18UW 
0.0 

14:80 
0.0 

15:10 
0.1 

15:50 
0.2 

16:80 
0.5 

17:14 
0.7 

18:10 
LO 


19:12 
LO 

20:40 
L2 

22-.20 
L2 

28:30 
LI 


17:80 
3.1 

18:15 
3.3 

18:55 
8.4 

19:30 
3.5 

20K)8 
8.6 

20:44 
8.5 

21:20 
3.4 

21:55 
3.2 

22:40 
8.0 

28:20 
2.7 


19:60 
0.9 

21:30 
0.9 

22:55 
0.8 

28:65 
0.5 


18:35 
3.8 

19:24 
3.8 

20:05 
3.8 

20:45 
3.7 

21:22 
3.4 

22:02 
8.1 

22:40 
2.8 

28:15 
2.4 

23:58 
2.1 


SEPTEMBER. 


d  .Day of— 

8>— 7— 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


A 

S 


E 


N 
P 


s 


F 

1 

S 

2 

8 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

8 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

16 

S 

16 

8 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

8 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

5:18 
L2 

1:80 
L8 

8:60 
L7 

5:45 
L9 

6:02 
2.1 

0:12 
0.7 

0:87 
0.5 

1K)5 
0.8 

1:32 
0.1 

2:00 
0.0 

2:80 
0.0 

3K» 
0.1 

8:80 
G.S 

4.-00 
0.5 

4:80 
0.8 

LI 

2K)0 
L9 

4:00 
2.0 

5:10 
2.2 

*5:50 
2.6 

0:25 
0.8 

0:66 
0.1 

L-26 
0.0 

1:55 
0.0 

2:25 
0.1 

2:50 
0.2 

3:12 
0.4 

3:84 
0.7 

3UX> 
0.9 

4:06 
LI 


12:44 
2.6 

6:05 
L4 

8:00 
L5 

10:00 
L3 

11:00 
LO 

6:24 
2.4 

6:48 
2.6 

7:10 
2.9 

7:40 
8.1 

8:10 
3.8 

8:40 
8.4 

9:15 
8.4 

9:60 
3.4 

10:35 
3.2 

11:80 
8.1 

12:40 
2.9 

6:26 
1.3 

8:55 
LI 

10:22 
0.8 

11:26 
0.5 

6:25 
2.9 

6:58 
8.2 

7:30 
8.4 

8:05 
8.5 

8:35 
8.6 

3.5 

9:40 
8.8 

10:15 
3.1 

10:56 
2.9 

11:60 
2.6 


19:80 
L8 

18:58 
2.5 

15:10 
2.6 

16:18 
2.7 

17:10 
3.0 

11:45 
0.8 

12.-25 
0.6 

13:00 
0.3 

18:80 
0.2 

14H» 
0.0 

14:44 
0.0 

15.-25 
0.0 

16.-06 
0.2 

17:00 
0.4 

18K)4 
0.7 

19:88 
LO 

14:08 
2.9 

16:80 

3.0 

16:40 
3.2 

17:40 
3.4 

12:15 
0.2 

12.55 
0.0 

13:40 
—0.1 

14:10 
—0.1 

14:45 
0.0 

15:20 
0.2 

15:65 
0.4 

16:85 
0.7 

17:20 
0.9 

18:25 
L2 


21:45 
L4 

23:15 
L2 

23:47 
LO 


17:56 
8.2 

18:84 
8.4 

19:10 
3.5 

19:46 
3.6 

20:20 
3.5 

20:55 
3.4 

21:35 
3.2 

22:10 
2.9 

22:60 
2.5 

28:46 
2.2 


21:88 
LO 

28:00 
0.8 

28:46  ■ 
0.6 


18:28 
3.6 

19K>8 
3.6 

19:48 
3.6 

20:25 
3.5 

21 KX) 
3.3 

21:82 
3.0 

21:56 
2.6 

22:20 
2.3 

22:40 
2.1 

28:20 
L8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.7  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
anlesB  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.:  0^  ismidnight,  12^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  In  the  afternoon  (p,  m.)  and  when  dlminlMhed  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O*  <ull  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N.S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.moon  in  apogee  or  perigee. 
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FEBRUARY. 


Time  and  Height  of  High  and 
Low  Water. 
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17:45 
0.0 

1837 
0.0 

12:66 
28.5 

13:87 
28.0 

14:17 
22.1 

14U»7 
21.1 

15:40 
20.1 

16:25 
19.2 

17:19 
18.5 

18:14 
18.2 

18:02 
4.7 

18:59 
4.2 

14:58 
3.4 

15:43 
2.3 

16:27 
1.2 

17:10 
0.3 

17:51 
—0.3 

18:82 
—0.6 


18:58 
-0.2 

19:39 
—0.2 

20.-21 
0.2 

21K)6 
1.0 

21:58 
2.0 

22:52 
8.1 


18:68 
19.9 

20:11 
20.0 

21:17 
20.8 

22:15 
21.8 

28:07 
22.6 

28:52 
28.3 


19:06 
0.4 

19:47 
1.1 

20:27 
2.0 

21  .'07 
8.0 

21:48 
4.1 

22:87 
5.1 

28:28 
5.7 


19:13 
18.4 

20:10 
19.0 

21:02 
20.1 

21:48 
21.4 

22:84 
22.6 

28:15 
28.7 

23:57 
24.5 


The  tides  are  placed  in  the  order  of  occnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comnarison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  11.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  8:47p.  m. 

#,  new  moon;  }),  Ist  guar.;  0<  full  moon;  ([,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


MAY. 


JUNE. 


■ 

Dayof— 

W. 

Mo. 

S 

1 

p 

s 

2 

M 

8 

Tu 

4 

N 

W 

5 

D 

Th 

6 

F 

7 

S 

8 

s 

9 

M 

10 

To 

11 

E 

W 

12 

0 

Th 

13 

F 

14 

S 

15 

8 

16 

M 

17 

A 

Tu 

18 

8 

W 

19 

Th 

20 

C 

F 

21 

S 

22 

s 

23 

M 

24 

Tu 

25 

E 

W 

26 

Th 

27 

• 

F 

28 

8 

29 

P 

S 

30 

Time  and  Height  of  High  and 
Low  Water. 


0:40 
M.9 

1:22 
94.8 

2K)7 
24.8 

2:67 
28.6 

8:88 
22.6 

4:66 
21.5 

6:08 
20.8 

1.-06 
4.2 

2:16 
8.6 

8:19 
2.6 

4:18 
1.6 

6:02 
0.8 

6:46 
0.6 

0:10 
28.2 

0:47 
22.9 

1:28 
22.8 

2:00 
21.6 

2-.87 
20.9 

8:17 
20.2 

4:06 
19.6 

4:64 
19.1 

6-.&2 
19.1 

0:42 
6.8 

1:42 
4.6 

2:87 
8.2 

8:28 
1.7 

4:16 
0.4 

6:02 
—0.8 

6:80 
—1.8 

0:14 
25.8 


6:66 
—1.2 

7:40 
—1.2 

8.'28 

9:20 
0.2 

10:17 
1.2 

11:20 
2.2 

12:80 
2.8 

7:16 
20.7 

8:26 
2L1 

9:27 
21.9 

10:22 
22.6 

11:10 
22.9 

11:64 
28.0 

6:26 
0.4 

7:08 
0.8 

7:40 
1.4 

8:18 
2.1 

8:67 
2.8 

9:40 
8.6 

10:27 
4.0 

11:20 
4.8 

12:17 
4.8 

6:80 
19.6 

7:60 
20.3 

8:43 
21.4 

9:36 
22.5 

10:24 
28.7 

11:10 
28. 6 

11:56 
24.8 

6:88 

-r.8 


18H>4 
24.7 

18:49 
24.8 

14:87 
28.4 

15:80 
22.8 

16:29 
21.1 

17.86 
20.2 

18:48 
19.8 

18:40 
2.9 

14:47 
2.8 

16:47 
1.6 

16:88 
1.0 

17-.28 
0.7 

18KM 
0.9 

12-.84 
22.6 

18:12 
22.0 

18:48 
21.8 

14:24 
20.6 

16:04 
19.8 

15:47 
19.2 

16:87 
18.6 

17:81 
18.6 

18:80 
19.0 

18:16 
8.9 

14:10 
8.1 

16:02 
2.1 

18:61 
LO 

16:37 
0.2 

17:22 
-0.4 

ISM 
-0.6 

12:48 
24.6 


19:18 
—0.6 

19:66 
0.1 

20:46 
LO 

21:40 
2.2 

22:42 
8.8 

28:60 
4.0 


20:00 
20.2 

21K» 
21.0 

21:68 
22.0 

22:47 
22.7 

28:80 
28.2 


18:42 
LS 

19:18 
2.0 

19:64 
2.S 

20:80 
8.7 

21:10 
4.6 

21:66 
6.2 

22:46 
6.6 

28:42 
6.7 


19:27 
19.7 

20:21 
20.8 

21:12 
22.0 

21:88 
28.3 

22:44 
24.3 

23:30 
28.0 


18:52 
-0.8 


N 


£ 


A 

8 


Dayof— 


W. 


N 


M 
Tu 

W 

Th 

F 

S 

M 

Tu 
W 
Th 

F 

8 

8 
M 
Tu 
W 
Th 

F 

8 

8 
M 
Tu 
W 
Th 

F 

8 

8 
M 
Tu 
W 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


0  Dayof— 

8 


1:00 
26.2 

1:50 
24.6 

9:41 
28w7 

8:88 
22.6 

4:42 
21.6 

6:50 
20.9 

0:60 
8.7 

1:68 
8.1 

2:69 
2.8 

8:52 
L6 

4:40 
LI 

6:22 
LO 

6:00 
LI 

0:20 
22.2 

0:66 
21.7 

1:28 
21.2 

2:06 
20.7 

2:42 
20.8 

8:28 
19.9 

4:17 
19.7 

6:12 
19.8 

0:00 
4.6 

IKW 
8.7 

1:68 
2.6 

2:62 
L8 

8:46 
0.1 

4:86 
-0.9 

6:26 
— L6 

6:16 
— L8 

0:48 
26.2 

1:88 
24.6 


7:22 
— L7 

8:11 
—LI 

9:06 
—0.1 

10:08 
LO 

11:07 
2.0 

12:16 
2.6 

1:00 
90.8 

8:07 
21.1 

9:06 
2L6 

lOHX) 
21.9 

10:49 
22.0 

11:88 
21.9 

12:10 
21.6 

6:88 
L4 

7:18 
L8 

7:60 
2.8 

8:28 
2.7 

9K)7 
8.2 

9:52 
8.6 

10:42 
8.7 

11:86 
8.6 

6:20 
20.1 

7:08 
20.8 

8:07 
21.6 

9:00 
22.6 

9:88 
23.8 

10:48 
24.0 

11:86 
24.8 

12.-25 
24.2 

7:06 
— L7 

7:87 
— L2 


13:80 
24.1 

14:22 
28.3 

16:18 
22.2 

16:18 
2L2 

17:25 
20.5 

18:84 
20.4 

13.-22 
2.7 

14:27 
2.4 

16:28 
2.0 

16:18 
L7 

16:88 
L7 

17:88 
L9 

18:15 
2.4 

12:47 
2L0 

18:20 
.20.6 

18:67 
20.1 

14*.82 
19.7 

15:16 
19.6 

16.^ 
19.4 

16:68 
19.8 

17:80 
19.9 

12:82 
8.8 

18:28 
2.7 

14:22 
2.0 

18:16 
L2 

16K)8 
0.8 

16:56 
0.1 

17:48 
-0.1 

18:82 
0.0 

18:18 
28.8 

14:08 
23.2 


19:40 
0.3 

20:80 
L2 

21:27 
2.2 

22:80 
8.2 

28:88 
8.7 


19:41 
20.7 

20:40 
2L4 

21:84 
22.0 

22:20 
22.6 

23K)4 
22.7 

28:48 
22.6 


18:61 
8.0 

19.-26 
8.6 

20:00 
4.2 

20:87 
4.6 

21:20 
4.9 

22:06 
6.0 

28:03 
4.9 


18:48 
20.6 

19:40 
21.4 

20:32 
22.8 

21:28 
28.6 

22:18 
24.8 

23K)6 
26.1 

23:88 
28.3 


19:28 
0.8 

20:17 
LI 


K 


O 

A 


8 


W. 


Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

E  Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 


p 


Mo. 


1 
2 
8 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


2.-28 
28.9 

8:26 
22.9 

4:28 
22.0 

6:82 
21.8 

0:27 
8.0 

1:80 
2.8 

2:80 
2.6 

8:25 
2.2 

4:18 
L9 

4:67 
L8 

5:88 
L8 

6:16 
2.0 

0:30 
2L8 

1:08 
2L0 

1:88 
20.8 

2:17 
20.8 

ZM 
20.7 

8:47 

20.7 

4:88 
20.7 

6:88 

20.9 

0:22 
2.9 

1:22 
2.1 

2:20 
L3 

8:18 
0.8 

4:18 
—0.6 

6:07 
—LI 

6:00 
— L6 

0:28 
26.0 

1:22 
24.6 

2:18 
24.1 


8:50 
-0.8 

9:48 
0.6 

10:80 
L6 

11:52 
8.2 

6:87 
2L0 

7:40 
20.9 

8:40 
20.9 

9:36 
20.9 

10:25 
20.9 

11K>8 
20.7 

11:48 
20.6 

12:28 
20.8 

6:60 
2.2 

7:25 
2.8 

8K)0 
2.4 

8:88 
2.6 

9:22 
2.6 

10:08 
2.7 

11:00 
2.8 

11:52 
2.7 

6:80 
21.2 

7:80 
2L7 

8:28 
22.2 

9:27 
22.7 

10:22 
28.2 

11:17 
28.6 

12:10 
28.6 

6:60 
— L6 

7:48 
— L2 

8:88 
-0.6 


16:05 
22.4 

16K)6 
2L7 

17:07 
21.2 

18:10 
21.0 

12:67 
2.6 

18:67 
2.7 

14:68 
2.7 

16:45 
2.7 

16:80 
2.7 

17:18 
8.0 

17:60 
8.8 

18:26 
8.7 

12017 
20.1 

18:80 
20.0 

14:07 
20.1 

14:47 
20.8 

15:80 
20.4 

16:20 
20.7 

17:12 
2L0 

18:05 
21.4 

12:48 
2.6 

18:45 
2.2 

14:42 
L8 

18:40 
L8 

16:82 
0.8 

17:26 
0.6 

18:18 
0.3 

ISM 
28.6 

13:68 
28.3 

14:80 
23.0 


21:18 
L9 

22:15 
2.5 

28:20 
8.0 


19:12 
21.2 

20:10 
21.4 

21.08 
21.7 

21:50 
21.8 

22:86 
21.9 

28:17 
21.8 

28:55 
21.5 


19K)0 
4.0 

19:85 
4.1 

20:10 
4.2 

20:60 
4.1 

21:88 
4.0 

22:80 
8.7 

28.-25 
8.8 


19.-00 
2L9 

20KX) 
22.6 

20:56 
23.4  ! 

21:60 
24.1 

22:48 
24.7 

28:37 
25.0 


19:10 
0.4 

20K» 
0.7 

21:00 
L2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  finst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  r^ion,  and 
which  is  11.9  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Intercolonial  Standard,  60th  meridian  W.;  0^  is  midnight,  12i>  Is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is 
8:47  p.m. 

#,  new  moon;  }),  Ist  quar.;  Oi  'ull  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTRMRER. 

■ 

§ 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

■ 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
8 

M. 

1 

w.  |m. 

W. 
F 

M. 

1 

8K)6 
28.4 

9:80 
0.1 

15:45 
22.6 

21:65 
L6 

Tu 

1 

4U» 
21.7 

10:47 
2.2 

17:00 
21.7 

23:18 
2.6 

5:60 
19.0 

12.-00 
5.0 

18:10 
19.6 

•  •        • 

•  ■        • 

s 

8 

2 

44)7 
22.5 

10:25 
LO 

16:40 
22.0 

22:55 
2.1 

W 

2 

5:80 
20.6 

11:42 
3.8 

17:66 
20.9 

•        •        • 

A 

8 

8 

2 

0:85 
4.4 

6:47 
18.4 

18KK> 
5.5 

19.-06 
19.2 

3) 

M 

3 

bin 
21.7 

11:22 
L9 

17:88 
2L6 

28:55 
2.6 

Th 

8 

0:17 
8.4 

6:28 
19.7 

12:40 
4.2 

18:52 
20.8 

8 

3 

1:84 
4.6 

7:48 
18.8 

u.-oo 

5.6 

20:05 
19.8 

Tu 

4 

6.-05 
21.0 

12:20 
2.7 

18:85 
21.2 

•  •        • 

•  •        • 

F 

4 

108 
8.8 

7:80 
19.1 

18:40 
4.7 

19:48 
20.0 

M 

4 

2:80 
4.8 

8:45 
18.6 

14:66 
5.1 

21.-00 
19.7 

W 

5 

0-.57 
8.0 

7HW 
20.4 

18:20 
8.8 

19:82 
21.0 

A 

8 

5 

2:15 
4.0 

8:28 
18.9 

14:88 
4.8 

20:48 
20.0 

Tu 

5 

8:22 
3.7 

9:84 
19.8 

15:46 
4.4 

21:46 
20.4 

Th 

6 

1:55 
8.1 

8:07 
20.0 

14:18 
8.6 

20:28 
20.9 

8 

S 

6 

8:10 
8.8 

9:23 
19.0 

15:82 
4.6 

21:85 
20.2 

W 

6 

4:08 
2.9 

10:17 
20.2 

16:27 
8.6 

22:30 
2L2 

F 

7 

2:68 
8.1 

94» 
19.9 

15:18 
8.7 

21:18 
20.9 

M 

7 

4:00 
8.8 

10:12 
19.8 

16:18 
4.3 

22:20 
20.5 

Th 

7 

4:50 
2.1 

10:55 
2L1 

2.6 

28:10 
22.1 

A 

8 

8 

8:48 
2.9 

9:65 
19.8 

16K» 
8.8 

22.-07 
21.0 

Tu 

8 

4:42 
2.8 

10-.58 
19.8 

17:00 
3.9 

28:00 
2L0 

O 

F 

8 

5:25 
L8 

11:38 
22.1 

17:42 
L7 

28:48 
22.8 

S 

9 

4:80 
2.7 

10:40 
19.8 

16:48 
8.8 

22:50 
21.1 

O 

W 

9 

5:22 
2.8 

11:80 
20.8 

17:85 
8.4 

28:40 
21.5 

8 

9 

6:04 
0.7 

12K» 
22.9 

18:20 
0.9 

■  «        • 

■  •        • 

8 

M 

10 

5:12 
2.5 

ll.*22 
19.9 

1737 
8.8 

28:80 
21.1 

Th 

10 

6:00 
L8 

12.-05 
21.0 

18:10 
2.8 

•  •        • 

•  •        « 

£ 

8 

10 

0:25 
23.4 

6:40 
0.8 

12:45 
28.6 

18:58 
0.8 

O 

Tu 

11 

5:60 
2.8 

12.-00 
20.0 

18K)2 
8.8 

•  •        • 

•  •        • 

F 

11 

0:15 
22.0 

6:82 
L4 

12:88 
21.7 

18:47 
2.8 

M 

11 

1K)6 
28.8 

7:18 
0.2 

18:24 
28.9 

0.0 

W 

12 

0.-05 
2L2 

6:25 
2.1 

12:88 
20.8 

18:87 
8.7 

8 

12 

0:50 
22.4 

7K» 
LO 

18:15 
22.2 

19:22 
L7 

Tu  12 

1:48 
28.8 

7:58 
0.4 

14:06 
28.8 

20:22 
0.0 

Th 

13 

0:40 
21.4 

74» 
2.0 

18K)7 
20.6 

19:10 
8.4 

E 

S 

13 

1:28 
22.7 

7:46 
0.8 

18:58 
22.7 

20KX) 
L8 

W  13 

20)2 
23.4 

8:40 
LO 

14:50 
28.4 

21:10 
0.5 

F 

14 

1:15 
21.5 

7:85 
L8 

18:40 
21.0 

19:47 
3.1 

M 

14 

2:10 
22.9 

8:25 
0.9 

14:82 
22.9 

20:48 
L2 

Th  14 

8:20 
22.6 

9:30 
L8 

15:40 
22.7 

22K)2 
L2 

8 

16 

1:52 
2L7 

8:12 
L7 

14:20 
21.4 

20:25 
2.8 

Tu 

16 

2:58 
22.8 

9:07 
L2 

15:17 
22.8 

21:80 
L8 

C 

F 

16 

4:12 
21.7 

10:24 
2.8 

16:87 
21.9 

28K)2 
2.0 

§ 

16 

2:88 
21.8 

8:52 
L7 

15:00 
2L7 

21:10 
2.5 

W 

16 

8:40 
22.4 

9:53' 
L8 

16:03 
22.4 

22:28 
L6 

N 

8 

16 

5:12 
20.7 

11.^ 
8.7 

17:40 
21.2 

•  •        • 

•  •        • 

£ 

M 

17 

8:18 
21.8 

9:87 

L8 

15:45 
21.9 

22:00 
2.4 

a 

Th 

17 

4:82 
2L8 

10:47 
2.5 

17:00 
22.0 

23:20 
2.0 

P 

8 

17 

0:07 
2.6 

6.-22 
20.0 

12:86 
4.2 

18-.50 
2L0 

Tu 

18 

4.i)7 
21.7 

10:22 
2.1 

16:85 
21.9 

22:52 
2.8 

F 

18. 

5:30 
2L0 

11:48 
3.2 

18:00 
21.6 

•  •        • 

•  •        • 

M 

18 

1:16 
2.8 

7:88 
20,0 

18:50 
8.9 

20:00 
21.8 

C 

W 

19 

5K)0 
21.6 

11:15 
2.4 

17:28 
21.8 

23:48 
2.3 

8 

19 

0:25 
2.4 

6:35 
20.5 

12:50 
3.7 

19:06 
21.5 

Tu 

19 

2.-25 
2.4 

8:42 
20.7 

14:58 
8.0 

21K)6 
22.0 

Th 

20 

5:58 
2LS 

12:12 
2.7 

18:27 
2L9 

•        •        • 
■        ■        • 

N 

S 

20 

1:82 
2.3 

7:45 
20.4 

14:00 
8.6 

20:12 
21.8 

VV 

20 

3:28 
L5 

9:43 
2L7 

16:00 
L8 

22K)6 
22.9 

F 

21 

0:60 
2.1 

7.-00 
21.2 

18:18 
2.9 

19:28 
22.2 

P 

M 

21 

2:38 
L9 

8:52 
20.8 

15H)7 
2.9 

21:17 
22.5 

Th 

21 

4:26 
0.6 

10:87 
22.7 

16:50 
0.7 

23:00 
23.7 

8 

22 

1:58 
1.7 

8K)2 
2L2 

14:17 
2.8 

20:80 
22.6 

Tu 

22 

3:42 
LI 

9:55 
21.6 

16:08 
L9 

22:17 
23.8 

S 

F 

22 

5:17 
-0.1 

11:26 
93.6 

17:48 
—0.1 

23:48 
24.1 

N     8 

1 

23 

2:55 
LI 

9tm 

21.6 

15:18 
2.8 

21:30 
23.8 

W 

23 

4:40 
0.2 

10:53 
22.6 

17K» 
0.9 

28:12 
24.1 

8 

23 

6:06 
-0.8 

12:10 
24.0 

18:25 
-0.4 

•  •        ■ 

•  •        • 

P   M  24 

1 

8:^ 
0.4 

10K)6 
22.1 

16:18 
L6 

22:80 
24.0 

• 

Th 

24 

5:33 
-0.6 

11:43 
23.4 

17:55 
0.1 

•  •        • 

•  •        » 

8 

24 

0:84 
24.0 

6:45 
—0.1 

12:54 
24.0 

19:06 
-0.3 

#  Ta25 

4:62 
—0.4 

11K)5 
22.8 

17:15 
0.9 

23:23 
24.5 

F 

25 

0:03 
24.6 

6:22 
—0.9 

12:82 
28.9 

18:42 
-0.4 

M 

26 

1:17 
28.6 

7:26 
0.4 

18:84 
28.6 

19:50 
0.2 

,W   26 

5:47 
— LO 

12:00 
28.8 

18:08 
0.8 

•        •        • 

■        •        • 

E 

8 

26 

0:52 
24.6 

7:08 
—0.9 

13:17 
24.1 

19:28 
—0.8 

Tu 

26 

1:58 
22.7 

8:08 
L8 

14:15 
22.8 

20:82 
LO 

Th  27 

'      1 

0:17 
24.8 

6:38 
—1.8 

12:50 
28.7 

19:00 
0.0 

8 

27 

1:88 
213 

7:52 
-0.4 

14:02 
23.9 

20:15 
0.0 

W 

27 

2:40 
21.7 

8:50 
2.5 

14:56 
2L8 

21:17 
2.0 

F 

1 

28 

1:08 
24.7 

7:28 
— L2 

13:40 
23.8 

19:50 
0.0 

M 

28 

2:25 
28.5 

8:36 
0.4 

14:47 
28.8 

21KX) 
0.7 

Th 

28 

8:26 
20.6 

9:35 
3.6 

15:42 
20.8 

22H)4 
8.0 

8 

29 

2KX) 
24.8 

8:17 
-0.7 

14:28 
28.6 

20:40 
0.4 

Tu 

29 

3:12 
22.4 

9:28 
L6 

15:82 
22.3 

21:50 
L7 

A 

F 

29 

4:13 
19.5 

10:22 
4.7 

16:30 
19.8 

22:55 
8.9 

E 

S 

30 

2:60 
28.7 

9.-05 
0.0 

15:18 
28.1 

21:30 
0.9 

W 

30 

4;00 
21.2 

10:10 
2.8 

16:20 
21.3 

22:40 
2.8 

S 

1> 

8 

30 

5:05 
18.7 

11:16 
5.5 

17:26 
19.1 

28:50 
4.6 

M 

31 

8:40 
22.8 

9:55 
LO 

16K)8 
22.4 

22:23 

L7 

^  Th'31 

4:60 
20.0 

lL-02 
4.0 

17:14 
20.3 

23:35 
3.7 

Theti<3 
acomparifl 
from  Mean 
which  is  11 
nnle«  a  n 

The  til 
noon  (a.  m 
8:47  p.  m. 

#,neii 
eqnator;  A 

Les  are  placed  in  the  order  of  occurrence,  wi 
on  of  oonsecntiye  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximat 
.9  feet  helow  mean  sea  level.    To  And  the  d 
linus  (— )  sign  is  before  the  height,  in  whic 

ae  nsed  is  Intercolonial  Standard  60th  meri< 
.),  all  greater  are  in  the  afternoon  (p.  m.)  c 

'  moon;  }).  1st  quar.;  O.  'ull  moon;  ([,  3d  c 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heignts,  ii 
ely  the  datum  of  soundings  on  the  Admini 
epth  of  water,  add  the  tabular  height  to  the 
h  case  subtract  it. 

lian  W.;  Oi>is  midnight,  U^  is  noon;  all  hou 
ind  when  diminished  by  12  give  the  times  a 

luar.:  £,  moon  on  the  equator;  N,  S,  moon 

»n  the  second  line  of  each  day; 

1  feet  and  tenths,  are  reckoned 

My  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

irs  less  than  12  are  in  the  fore- 
fter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 
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ST.  JOHN,  NEW  BRUNSWICK,  1911. 


OCTOBER. 


^ 

Day  of— 

W. 

Mo. 

8 

1 

M 

2 

Tu 

S 

w 

4 

Th 

6 

F 

6 

£ 

S 

7 

o 

s 

8 

M 

9 

Tu 

10 

W 

11 

p 

Th 

12 

N 

F 

13 

c 

S 

14 

8 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

E 

F 

20 

S 

21 

• 

8 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

8 
A 

F 

27 

S 

28 

8 

29 

1> 

M 

30 

Tu 

31 

Time  and  Heirht  of  High  and 
liOW  water. 


6K» 
18.2 

0:48 
4.8 

1:45 
4.5 

2:40 
8.8 

8.-27 
2.9 

4:10 
1.9 

4:50 
1.0 

5:80 
0.8 

0:00 
24.1 

0:40 
24.8 

1:25 
24.1 

2:11 
28.5 

S.-00 
22.6 

8:57 
21.6 

5:00 
20.5 

20.1 

IKM 
2.8 

2:12 
2.4 

8:15 
1.7 

4:10 
1.1 

4:58 
0.7 

5:40 
Q.% 

0:12 
28.0 

0:54 
22.4 

1:88 
21.7 

2:12 
20.9 

2:54 
20.1 

8:88 
19.8 

4:27 
18.8 

5:20 
18.6 

0:02 
4.6 


12:15 
6.0 

7K)2 
18.2 

8HX) 
18.7 

8:50 
19.7 

9:85 
20.8 

10:18 
22.0 

10:67 
28.1 

11:36 
23.0 

6:10 
0.0 

6:50 
0.0 

7:84 
0.8 

8:20 
1.0 

9:10 
2.0 

10K)e 
8.0 

11:14 
8.8 

12:25 
4.1 

7:22 
20.2 

8:28 
21.0 

9:27 
21.9 

10:18 
22.8 

11  KM 
23.4 

11:45 
28.6 

6-.22 
0.9 

7K)0 
1.6 

7:40 
2.4 

8:20 
8.8 

OKX) 
4.2 

.  9:45 
5.0 

10:85 
5.6 

11:80 
5.8 

6:16 
18.8 


18:28 
18.8 

18:15 
5.9 

14:12 
5.2 

4.2 

15:50 
8.0 

16:82 
1.8 

17:12 
0.7 

17ii2 
-0.2 

12.15 
24.4 

ISKX) 
24.6 

18:42 
24.3 

14-.80 
23.7 

15:20 
22.8 

16:20 
21.8 

17:26 
21.1 

18:38 
20.8 

18.88 
3.7 

14:45 
2.7 

15:44 
1.6 

16:84 
0.7 

17:20 
0.1 

18K)5 
0.0 

12:26 
28.4 

22.9 

18:45 
22.1 

14:25 
21.8 

15:06 
20.4 

16:52 
19.7 

16:42 
19.1 

17:87 
19.0 

12:28 
5.5 


19:20 
19.0 

20:16 
19.6 

21K)8 
20.5 

21:55 
21.5 

22:87 
22.6 

28:18 
23.5 


18:34 

—0.8 

19:17 
-0.9 

20K)2 
-0.7 

20:58 
0.0 

21:46 
0.9 

22:46 
1.9 

23:54 
2.6 


19:48 
21.1 

20:55 
21.7 

21:50 
22.5 

22:43 
23.0 

28:30 
28.2 


18:45 
0.2 

19:25 
0.8 

20:05 
1.5 

20:45 
2.4 

21:30 
8.1 

22:17 
8.8 

28:07 
4.3 


18:35 
19.2 


NOVEMBER. 


P 

8 


Day  of— 


O 


N 


E 


8 
A 


W. 


W 
Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


0:56 
4.2 

1:58 
8.6 

2:48 
2.7 

8:80 
1.8 

4:15 
1.0 

5K)0 
0.8 

5:48 
0.0 

24.2 

1H)6 
24.0 

1:55 
23.4 

2:60 
22.5 

8:47 
21.6 

4:50 
21.0 

5:56 
20.7 

0:46 
2.5 

1:50 
2.4 

2:58 
2.1 

3:45 
1.8 

4:34 
1.7 

5:18 
1.7 

6K)0 
2.1 

0.84 
21.2 

1:10 
20.7 

1:47 
20.2 

2:25 
19.8 

8K)5 
19.5 

8:50 
19.4 

4:40 
19.5 

5:30 
19.8 

0:10 
8.6 


7:10 
19.4 

8:04 
20.8 

8:50 
21.4 

9:38 
22.6 

10:24 
23.6 

11K)6 
24.4 

11:50 
24.9 

628 
0.1 

7:15 
0.5 

8K)4 
1.1 

8:56 
2.0 

9:57 
2.8 

11:04 
8.8 

12:12 
3.5 

7K» 
20.9 

8K)5 
21.4 

9:00 
22.0 

9:54 
22.6 

10:40 
22.8 

11:25 
22.8 

12K)6 
22.6 

6:40 
2.7 

7:15 
8.8 

7:50 
3.9 

8:30 
4.5 

9:12 

4.8 

9:55 
5.0 

10:50 
5.0 

11:45 
4.6 

6:25 
20.8 


18:25 
4.8 

14:20 
8.7 

15:10 
2.5 

15:56 
1.2 

16:40 
0.0 

17:25 
-0.9 

18:10 
-1.3 

120)5 
24.9 

13:24 
24.6 

14:14 
24.0 

15K» 
23.0 

16:10 
22.1 

17:15 
21.3 

18:25 
21.0 

18:20 
8.1 

14:25 
2.4 

15:24 
1.7 

16:14 
1.1 

17K» 
0.8 

17:48 
0.8 

18:25 
1.0 

12:42 
22.1 

13:20 
21.5 

13:65 
20.9 

14:34 
20.4 

15:17 
20.0 

16.-05 
19.7 

16:55 
19.6 

17:50 
19.8 

12:40 
4.0 


19:80 
19.8 

20:25 
20.7 

21:15 
21.8 

22:02 
22.9 

22:48 
23.7 

28:35 
24.1 


18.56 
-1.4 

19:48 
-l.l 

20:38 
-0.4 

21:32 
0.5 

22:34 
1.5 

28a» 
2.2 


19:30 
21.1 

20:35 
21.5 

21:80 
21.8 

22:24 
22.0 

23:10 
22.0 

23:54 
21.7 


19:02 
1.5 

19:40 
2.0 

20:17 
2.5 

21:00 
3.0 

21:48 
3.4 

22:28 
8.7 

23:18 
3.7 


18:45 
20.3 


DECEMBER. 


a 

8 


Day  of— 


O 
P 

N 


C 
£ 


S 

A 


E 


w. 

Mo. 

F 

1 

S 

2 

8 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

8 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

S 

16 

8 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

8 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

8 

31 

Time  and  Height  of  High  and 
Low  water. 


1.-05 
8.2 

1:68 
2.6 

2:50 
2.0 

8:40 
1.8 

4:80 
0.8 

5:20 
0.4 

0:00 
28.9 

0:50 
23.8 

1:48 
28.4 

2:88 
22.9 

8:84 
22.8 

4:84 
21.8 

2L5 

0:20 
2.2 

1:25 
2.6 

2:26 
2.7 

8:20 
2.7 

4:10 
2.7 

4:57 
2.9 

5:38 
8.1 

0:12 
20.8 

0:50 
20.2 

1:24 
20.1 

2:00 
20.1 

2-.86 
20.2 

8:17 
20.4 

4:00 
20.6 

4:50 
20.9 

5:40 
21.1 

0:20 
2.9 

1:16 
2.8 


7:16 
21.0 

8:10 
21.9 

9H)0 
22.9 

9:60 
28.8 

10:40 
24.6 

11:28 
25.0 

6:10 
0.8 

7H» 
0.5 

7:50 
0.8 

8:46 
1.4 

9:45 
2.0 

10:46 
2.4 

11:50 
2.6 

6:86 
21.5 

7'S7 
21.5 

8:32 
21.7 

9:28 
21.9 

10:15 
22.0 

11:00 
21.9 

11:42 
21.8 

6:18 
8.4 

6:54 
8.8 

7:28 
4.0 

8K)5 
4.1 

8:42 
4.1 

9:24 
4.0 

10:10 
8.7 

UKn 
3.5 

11:56 
8.1 

6:82 
21.5 

7:28 
22.1 


13:85 
8.1 

14:28 
2.0 

15:20 
0.9 

16:12 
-0.2 

17iJI2 
—0.9 

17:50 
-1.4 

12:18 
25.1 

13:10 
24.8 

14K)0 
24.8 

14:56 
28.5 

15-^ 
22.7 

16:57 
2L9 

18K» 
21.3 

12:58 
2.6 

14:00 
2.5 

14:56 
2.2 

15:50 
2.0 

16:88 
L8 

17:23 
L7 

18:08 
1.8 

12n20 
21.5 

12:55 
21.2 

13:80 
20.9 

14:10 
20.8 

14:46 
20.7 

15:80 
20.6 

16:17 
20.6 

17:10 
20.7 

18:06 
20.9 

12:54 
2.6 

18:52 
L9 


19:40 
21.0 

20:35 
2L9 

21:28 
22.7 

22:20 
23.8 

23:10 
23.7 


18:40 
-L5 

19:80 
-1.3 

20:25 
-0.7 

21:20 
0.0 

22:18 
0.9 

23:18 
1.7 


19:05 
2L1 

20:06 
20.9 

21:06 
20.9 

22:60 
20.9 

22:50 
20.8 

2a6 


18:40 
2.0 

19:16 
2.2 

19:60 
2.4 

20:30 
2.6 

21K)7 
2.7 

21:50 
2.8 

22:37 
2.9 

23:26 
:^9 


19K)0 
2L2 

20K)0 
2L6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  11.9  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Intercolonial  Standard,  60th  meridian  W.:  0^  is  midnight,  12>>  is  noon;  dll  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  ^^11  moon;  (^,  8d  quar.:  E,  moon  on  the  equator;  N,  6,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


PORTLAND  (Central  Wharf),  MAINE,  1911. 


65 


JANUARY. 


FEBRUARY. 


MARCH. 


a 

8 


Dayof- 


W.  jMo. 


M 

Tu 
W 

Th 

F 

E    8 

I 
D    S 

M 

Tu 
W 
Th 
F 
8 
8 
M 


p 

N 


w 

Th 

I 
E    F 

8 

I 
M 

A  Tu 

W 

I? 

S    F 

;  8 

M 

Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 


Tu  17 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  time?  on  the  flrst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
iji  4.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard.  76th  meridian  W.;  0^  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  0>  ^^1  moon;  (^,  8d  quar.;  £.  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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PORTLAND  (Central  Wharf),  MAINE,  1911. 
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"»*S 

20KB 

s:i2 

'S 

VI 

9.2 

— 0.S 

d  Tu  12 

'te 

"0^ 

"i'S 

-6.3. 

N 

F 

13 

8:15 

'%% 

21:01 

il  M    13 

<:ia 

10:12 

16:25 

22:65 
-0,1 

EW'l3 

*-M 

11  K» 

17:17 

23«3 

d 

9 

14 

Va 

VI 

9,1 

2;^ 

't  'i4 

8.1 

1.0 

"te 

Til  14 

8^7 

6.5 

18:23 

:  :  :| 

8 

15 

4;23 

10:20 

lfl:8« 

23:12 

■\      [5 

«M 

fl;2fi 

lft38 

1N:1« 

F.16 

0:35 

G;&3 

13:16 

M 

16 

*;»5 

ll;37 

!'■» 

E,i      16 

T, 

V5 

13:10 

19:,W 

8    16 

'6*5 

7:47 

14:16 

30:30 

Tu 

17 

K*\ 

19TO 

i         '" 

1435 

20:48 

S.17 

2:28 

8:88 

15:W< 

21:26  1 

W 

18 

l;2J 

7:60 

IS:S» 

203)5 

i  :     18 

2:M 

'*' 

15^ 

21:40 

M   IS 

S:IS 

9:25 

15:M 

22:17' 

Th 

19 

-0.2 

«■« 

0,0 

9.2 

1      19 

B;4_l 

9-.51 
9,6 

m:13 

22:29 

Tu'  19 

6.9 

W:10 

16:39 
-0.1 

23*2  j 

E 

F 

20 

-i'l 

'b'b 

-^*1 

21:IB 

•  ':     » 

T* 

V\ 

-6.i 

8,3 

• 

W  20 

1.1 

10:50 

-6.1 

23:42 

• 

S 

21 

-T* 

10:11 

1B;29 

21:*J 

9.3 

li    ii 

5*6 

11:10 

17:38 

23i55 

S 

Th  21 

6:25 

11:28 

17:55 

8 

22 

-0.8 

"b!^ 

i^!? 

^'9^ 

1    ;2 

i-o 

11:50 
9.1 

^'2 

F   22 

"^l 

1.5 

''fl 

18:30 

M 

23 

B:27 

"9^6 

17:56 

s 

1      !3 

0:82 

*1^ 

'0 

'"o" 

8    23 

0:48 

Te 

'%'t 

19«!.; 

O.I 

Tu 

24 

OflS 

T. 

ia:13 

ix:^ 

A 

U 

>i- 

«j5J 

13:03 

19:33 

8   24 

Ij^ 

7*8 

•Vf 

19:42  ! 

w:25 

0>W 

1I;52 

19:17 

ib 

7:W 

I3:« 

20:12 

M,25 

K'-l, 

10:20 

Th|26 

1^2 

7:22 

13:32 

20:00 

1      28 

2:29 

M5 

I4T2J" 

20:5S 

Tu  26 

2:36 

sao 

14:41 

21:02' 

6 

F'27 

'i^\ 

i.s 

8.i 

6.6 

]      27 

7.3 

i.9 

7.8 

21:40 
0,6 

W   27 

8.1 

9:10 

8.2 

6-3 

S    2S 

^ro 

ii 

"7*8 

Sl:33 

2 

T      28 

*^i 

9:JW 

^Ta 

""o^ 

Th  28 

4:06 

'Ti 

"^ 

22:35 

8  29 

t-Xi 

9:43 

15:54 

22:25 

■>      29 

Ajq 

"S 

17:t| 

23:22 

K;29 

8.6 

11:08 
0.6 

"^1 

23:27 

D 

M   30 

Tu31 

8.9 

Li 
2.0 

■^'? 

23:20 

1      30 

8,1 

1,1 

8,1 

830 

8|31 

030 

6*40 

13*2 
—0.2 

19:12 

The  tides  are  placed  In  the  onter  of  occurrence. 

reckoned  from  Mean  Low  Water,  which  lilhedalun 

and  which  is  4.^  feet  below  mean  een  level.    To  And 

the  chart,  unleM  a  minus  i  -)  sign  la  before  the  heigh 

The  time  uwd  Is  Easiern  eiandard,  75th  Meridian 

•.  new  moon;  J.  Isl  quar.;  Q.  '"U  moon;  (T.  Sd 
equator;  A,  P,  moon  In  apogee  or  perigee. 

with  ihelrtlmctonlheant  line  and  helgt 
e  whether  it  Is  high  or  low  water.     The 

thedetilh  ot  water,  add  the  tabular  heig 

W.:  Oh  Ib  mldnighl,  12"  Is  nooh;  all  hour)  le 
endlmmwied  by  IJglve  Ibe  times  aliernooi 
nar.;  E,  moon  on  the  equator:  N,S,moon 

is  on  the  second  line  ot  each 

iirrey'  Charts  for  IhH  regtoo. 
ht  to  the  fwundlngi  given  on 

I«r«ie«t  north  or  (onth  ot  the 

BOSTON  (Navy  Yard^,,  MASSACHUSETTS,  1911. 
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JANUARY. 

1 

FEBRUARY. 

MARCH. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

1 

X 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

8 

Mo. 

W.  Mo. 

W. 

VV 

Mo. 
1 

1 

5:40 

1.2 

11:60 
9.6 

18:15 
-0.3 

•  •        * 

•  •        • 

w 

1 

0:35 
9.3 

6:40 
0.8 

12:50 
10.2 

19:10 
-0.8 

5:82 
-0.1 

11:46 
10.4 

18:00    .    .    . 
—0.9    .    .    . 

M     2 

0:20 
8.4 

6:20 
1.1 

12:80 
9.7 

18:55 
-0.4 

Th 

2 

1:16 
9.5 

7:20 
0.1 

13:36 
10.2 

19:50 
-0.7 

E 

Th 

2 

9.9 

6:16 
—0.6 

12:28      18:42 
10.6     -0.9 

Tu 

3 

1:00 
8.7 

7K» 
LO 

13:10 
9.7 

19:35 
-0.4 

E 

F 

3 

1:58 
9.7 

8:08 
0.0 

14:17 
10.0 

20:34 
—0.4 

F 

3 

0:48 
10.2 

7.-00 
-0.8 

13:10      19:26 
10.5     -0.8 

W 

4 

1:40 
8.9 

7:40 
0.9 

18:64 
9.7 

20:20 
—0.3 

S 

4 

2.44 
9.7 

8:66 
-0.1 

15:05 
9.7 

21:20 
—0.1 

S 

4 

1:80 
10.8 

7:48 
-0.9 

18:56      20K)8 
10.8      -0.5 

Th!   5 

2:34 
9.0 

8:26 
0.9 

14:88 
9.6 

21:02 
-0.1 

8 

5 

8:80 
9.7 

9:47 
0.0 

15:67 
9.2 

22:10 
0.4 

8 

6 

2:18 
10.8 

8:40 
-0.8 

14:46      20:66 
9.8     -0.1 

F 

6 

800 

9.1 

9:17 
0.8 

15:28 
9.8 

21:50 
0.1 

D 

M 

6 

4:24 
9.6 

10:46 
0.6 

16:64 

8.8 

23:04 
0.8 

P 

M 

6 

8:06 
10.1 

9:90 
-0.5 

15:87      21:45 
9.3         0.4 

£ 

S 

7 

4:00 
9.2 

10:12 
0.6 

16:20 
9.1 

22:44 
0.4 

Tu 

7 

6:20 
9.6 

11:45 
0.2 

17:54 

8.6 

•  •        • 

•  •        ■ 

D 

Tu 

7 

4:00 
9.8 

10:25 
—0.2 

16:34      22:42 
8.7         LO 

D 

8 

8 

4:80 
9.2 

11:10 
0.5 

17:17 
8.8 

23:84 
0.6 

W 

8 

OKM 
LI 

6:20 
9.5 

12:50 
0.8 

19.'00 
8.2 

W 

8 

5:00 
9.6 

11:25 
0.2 

17:86      28:44 
8.2         L3 

t 

M 

9 

5.46 
9.3 

12:10 
0.8 

18:16 

8.7 

■        •        ■ 
•        •        • 

p 

N 

Th 

9 

L2 

7:24 
9.6 

18:65 
0.1 

20K)6 
8.2 

N 

Th 

9 

6H)0 
9.8 

12:84 
0.4 

18:42    .    .    . 
8.0    ..    . 

Ta 

10 

0:80 
0.7 

6:45 
9.6 

18:12 
0.1 

19:20 
8.6 

F 

10 

2:10 
LO 

8.27 
9.8 

16K)0 
-0.1 

21:12 
8.4 

F 

10 

0JS2 
L4 

7:07 
9.3 

13:40      19:55 
0.4         8.0 

W  11 

128 

0.7 

7:46 
9.9 

14:15 
-0.2 

20:20 
8.7 

8 

11 

3:15 
0.7 

9:28 
10.2 

16KK> 
-0.4 

22:10 
8.8 

8 

11 

1:69 
L2 

8:14 
9.4 

14:44      21:00 
0.2         8.4 

p 

Tb 

12 

2:28 
0.6 

8:44 
10.2 

16:12 
—0.6 

21:24 
8.8 

8 

12 

4:12 
0.8 

10:26 
10.5 

16:60 
-0.8 

23:05 
9.2 

8 

12 

8K» 
0.8 

9:17 
9.7 

16:42      21:58 
-0.1         8.9 

N 

F  18 

1 

8.'26 
0.4 

9:40 
10.6 

16:10 
-0.9 

22:22 
9.1 

O 

M 

13 

5:06 
—0.1 

11:20 
10.7 

17:42 
— LO 

28:64 
9.6 

M 

13 

4:02 
0.8 

10:13 
10.0 

16:35      22:48 
-0.4         9.4 

o 

6    14 

4:22 
0.1 

10:87 
10.9 

17:04 
— L3 

28:16 
9.3 

Tu 

14 

6:68 
-0.4 

12:10 
10.7 

18:80 
—LI 

•  ■        • 

•  •        • 

O 

Tu 

14 

4:68 
-0.1 

11:04 
10.8 

17:21      28:33 
—0.7         9.7 

« 

16 

5:17 
-^.1 

11:80 

n.o 

17:56 
— L6 

•  ■        • 

•  • 

W 

16 

0:40 
9.9 

6:46 
-0.6 

12:66 
10.6 

19:14 
— LO 

E 

W 

16 

6:40 
-0.5 

11:52 
10.8 

18K)6    .    .    . 
-0.7    .    .    . 

M 

16 

9.6 

6:10 
—0.2 

12:22 

n.o 

18:46 
— L& 

E 

Th 

16 

1:26 
10.0 

7:34 
-0.6 

18:42 
10.3 

19:66 
—0.8 

Th 

16 

0:16 
10.0 

6:25 
—0.6 

12:36      18:46 
10.2     —0.6 

Tu  17 

1:00 
9.7 

7:00 
—0.8 

13:14 
10.8 

19:85 
-L3 

F 

17 

2K>8 
9.9 

8:20 
—0.3 

14:28 
9.8 

20:40 
-0.3 

F 

17 

0:66 
10.0 

7:08 
-0.6 

13:18      19:27 
9.9     —0.3 

W  18 

1:50 
9.8 

7:64 
—0.2 

14:06 
10.5 

20:24 
— LO 

S 

18 

2:64 
9.7 

9M 
0.0 

16:15 
9.3 

21:26 
0.2 

8 

18 

1:86 
9.9 

7:60 
-0.4 

Um      20:07 
9.5         0.2 

i 

Th 

19 

2:88 
9.7 

8:45 
0.0 

14:56 
10.0 

21:12 
—0.6 

8 

19 

8:88 
9.4 

9:64 
0.4 

16:02 
8,7 

22:14 
0.8 

8 

19 

2:16 
9.6 

8:82 
—0.1 

14:41      20:48 
9.0         0.7 

E    F'20 

8:26 
9.6 

9:40 
0.2 

15:48 
9.4 

22:04 
—0.1 

(L 

M 

20 

4:26 
9.0 

10:45 
0.8 

16:52 

8.1 

28K)0 
L8 

M 

20 

2:68 
9.3 

9:15 
0.3 

15:25      21:30 
8.6         L2 

S 

21 

4:17 
9.8 

10:82 
0.6 

16:40 
8.9 

22:52 
0.6 

A 

Tu  21 

5:14 

8.7 

U:86 
LO 

17:45 
7.7 

23:54 
L7 

A 

Tu 

21 

3:41 
8.9 

10K)4 
0.7 

16:10      22:17 
8.0         L7 

(L 

S   22 

5:10 
9.1 

11:90 
0.8 

17:85 

8.8 

28:44 

0.9 

W 

22 

6H>5 
8.6 

12:80 
L2 

18:40 
7.4 

•        •        • 

■        •        ■ 

C 

W 

22 

4:28 

8.5 

10:55 
LO 

17:00      23:07 
7.6         2.0 

M  23 

6:00 
8.9 

12:20 
LO 

18.-80 
7.9 

•         •        ■ 

a 

Th 

23 

0:46 
2.0 

6:56 
8.4 

18:28 
L2 

19:40 
7.8 

8 

Th 

23 

6:18 
8.8 

11:46 
LI 

17:54    ... 
7.4    ..    . 

A 

Tu  24 

1 

0:40 
1.8 

6:60 
8.8 

18:17 
LI 

19:28 

7.7 

F 

24 

1:40 
2.0 

7:50 
8.6 

14:20 
LO 

20:80 
7.5 

F 

24 

0:00 
2.2 

6:12 
8.8 

12:41      18:50 
LI         7.5 

W  25 

1:90 
1.5 

7:45 
8.8 

14:10 
LO 

20:22 

7.6 

s 

25 

2:30 
L8 

8:42 
8.9 

15:10 
0.6 

21:20 
7.9 

8 

26 

0:56 
2.1 

7:07 

8.4 

13:86      19:45 
0.9         7.7 

Th 

26 

2:22 
1.6 

8:82 

8.9 

14*Jf5 
0.8 

21:12 
7.6 

8 

26 

8:20 
L5 

9:80 
9.8 

15:65 
0.1 

22:08 

8.4 

8 

26 

1:60 
L7 

8.-01 
8.8 

14:27      20:36 
0.6         S.2 

S 

F   27 

1 

8:10 
L6 

9:18 
9.1 

16:46 
0.6 

21:68 
7.9 

M 

27 

4:06 

0.9 

10:16 
9.7 

16:88 
—0.3 

22:45 
8.9 

M 

27 

2:48 
L2 

8:54 
9.2 

15:16      21:24 
0.1         8.8 

S 

28 

8:54 
1.4 

10:06 
9.4 

16:27 
0.1 

22» 

8.2 

• 

Tu 

28 

4:50 

a4 

11K» 
10.1 

17:20 
-0.7 

23:25 
9.5 

Tu 

28 

8:82 
0.5 

9:48 
9.7 

•  16K)1      22:18 
—0.8         9.4 

8  29 

4:86 
1.2 

10:46 
9.7 

17H» 
-0.2 

23:17 
8.5 

• 

W 

29 

4:19 
—0.2 

10:80 
10.2 

16:46      22:52 
—0.6       10.0 

• 

M  30 

i 

5:17 
0.9 

11:26 
9.9 

17:60 
-0.6 

28:56 
8.9 

E   Th 

• 

30 

5:06 
-0.8 

11:17 
10.5 

17:28      23:36 
-0.8       10.5 

Tu 

31 

5:55 
0.6 

12:08 
10.1 

18:30 
-0.7 

•  4               • 

•  «                • 

F   31 

1 

1 

6:50 
— L3 

12:02 
10.7 

18:12    .    .    . 
-0.9    .    .    . 

a< 
fw 
4.{ 
m] 

(a 

[Cq 

1 

Th 
3omj 
>m  A 

(feet 
Inus 

Th 
.m.) 

uato 

etid 

fean 
tbel 

(-) 
etiz 
.all 

ne¥ 
t;  a 

lea  are  placed  in  the  order  of  oec 
on  of  consecutive  heights  will  ii 
Low  Water,  which  ia  the  datus 
ow  mean  sea  leveL    To  And  the 
sign  Is  before  the  height,  in  wh 

ae  used  is  Eastern  Standard,  75t 
greater  are  in  the  aftieriMion  (p. 

r  moon;  ^.  Istquar.;  Q,  full  m( 
,  P,  moon  in  apogee  or  perigee. 

idl< 
a  oi 
de] 
ich 
hn 

WD 

enw 
aitei 
I  soa 
pth( 
east 
Lerid 
and 

J,  wi 
kvhel 
ndii 

)f  WI 

isub 

ian 

wbe 

3d  q 

th  their  times  on  the  first  line  a 
iier  it  is  high  or  low  water.    Th 
igs  on  the  Coast  and  Geodetic  i 
Iter,  add  the  tabular  height  to 
tract  it. 

W.;  Oh  is  midnight,  12»»  is  noon; 
ndlminiflhed  by  12  give  the  time 

[uar.:  £,  moon  on  the  equator: 

nd] 
eh 
?un 
the 

all 
is  a 

N. 

heig; 
eigh 
^ey  ( 
soui 

tioui 
Eter] 

S,  m 

htso 
tR,  in 
)hari 
idinj 

-s  lef 
aoon 

oon 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ts  for  this  region,  and  which  is 
g»  given  on  the  chart,  unless  a 

fi  than  12  are  in  the  forenoon 
;  for  instance,  16:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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APRIL. 


a 

8 


N 


Day  of— 


W.  Mo. 


E 

O 


8 

8 

M 

Tu 

W 

Th 

F 

S 

§ 

M 


I 


A 

S 


E 


Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

Is 

8 

[M 

Tu 

W 

Th 

F 

S 

8 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  nf  High  and 
Low  VVuter. 


0:20 
10.8 

IM 
10.9 

1:M 
10.7 

2:44 
10.4 

8:40 
10.0 

4:41 
9.5 

6:47 
9.2 

0:41 
1.8 

1:49 
1.0 

2:52 
0.6 

8:48 
0.1 

4:87 
-0.2 

5:21 
-0.6 

6:08 
—0.6 

0:27 
9.9 

1K)4 
9.8 

1:48 
9.6 

2:22 
9.2 

8:04 
8.8 

8:48 
8.5 

4:88 
8.8 

5:82- 
8.8 

0:17 
1.9 

1:18 
L4 

2:06 
0.8 

8:00 
0.1 

8:51 
-0.6 

4:40 
—1.3 

6:28 
—1.7 

6:17 
— L9 


6.-87 
—1.5 

7.-26 
—1.6 

8:16 
— L8 

9:10 
—0.9 

10:09 
M).4 

11:12 
0.0 

12:18 
0.8 

6:55 
9.1 

8:02 
9.2 

9K)4 
9.4 

lOKX) 
9.6 

10:48 
9.7 

11J3 
9.7 

12:14 
9.6 

6:44 
—0.5 

7:23 
—0.3 

8:02 
0.0 

8:45 
0.8 

9:29 
0.6 

10:17 
0.8 

UK)6 
LO 

12:00 
1.0 

6:27 
8.5 

7:28 
8.8 

8:18 
9.2 

9:10 
9.6 

10K)1 
10.0 

10:50 
10.8 

11:38 
10.4 

12:27 
10.4 


12:48 
10.6 

18:36 
10.3 

14:26 
9.8 

15:19 
9.3 

16:18 

8.7 

17:23 
8.3 

18:32 
8.1 

13:25 
0.5 

14:27 
0.3 

16:24 
0.1 

16:13 
—0.1 

16:68 
—0.2 

17:40 
—0.2 

18:20 
0.1 

12:53 
9.8 

13:88 
8.9 

14:12 
8.6 

14:62 
8.2 

15:37 
7.9 

16:24 

7.7 

17:15 

7.7 

18:06 
7.8 

12:54 
0.8 

18:47 
0.6 

14:87 
0.2 

15:25 
-0.2 

16:12 
—0.5 

16:57 
—0.7 

17:48 
-0.7 

18:30 
—0.5 


18:65 
—0.7 

19.42 
-0.4 

20:30 
0.1 

21:24 
0.6 

22:26 
LO 

23:31 
L8 


19:41 
8.3 

20:43 

8.7 

21:87 
9.2 

22:28 
9.6 

23K)6 
9.9 

23:50 
10.0 


18:57 
0.4 

19:84 
0.8 

20:12 
L2 

20:54 
1.6 

21:88 
L9 

22:27 
2.1 

23:20 
2.1 


19:08 
8.1 

19:55 
8.6 

20:46 
9.3 

21:88 
9.9 

22:21 
10.5 

23:07 
10.9 

23:55 
U.2 
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1 

2 

3 
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5 
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7 
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12 

13 
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Time  and  Height  pf  High  and 
Low  Water. 
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21 
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24 
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26 
27 
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1L2 

1:84 
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2:27 
10.6 

3.-26 
10.1 

4:26 
9.6 

5:30 
9.3 

037 
LO 

1:33 
0.8 

2:34 
0.5 

8:26 
0.1 

4:14 
—0.1 

4:57 
—0.2 

5:38 
-0.3 

6:17 
-0.2 

0:34 
9.6 

1:12 
9.4 

1:50 
9.1 

2:31 
8.9 

3:15 
8.6 

4K)3 
8.6 

4:55 
8.5 

5:50 
8.6 

0:88 
LO 

1:36 
0.4 

2:28 
—0.2 

8:23 

-0.9 

4:15 
— L4 

5K)8 
— L8 

5:59 
—1.9 

0:25 
1L3 

1:12 
11.1 


7:07 
— L8 

8:00 
— L6 

8:55 
—LI 

9:53 
—0.6 

10:55 
—0.2 

11:58 
0.1 

6:38 
9.0 

7:48 
9.0 

8:45 
9.1 

9:88 
9.1 

10:28 
9.1 

11:11 
9.0 

11:51 
8.8 

12:30 
8.6 

6:56 
—0.1 

7:85 
0.0 

8:15 
0.2 

8:58 
0.4 

9:44 
0.6 

10:32 
0.7 

11:22 
0.7 

12:15 
0.7 

6:46 
8.8 

7:42 
9.1 

8:37 
9.4 

9.-81 
9.7 

10:28 
9.9 

11:15 
10.0 

12:07 
9.9 

6:50 
— L8 

7:43 
— L6 


18:17 
10.1 

14:10 
9.7 

15K)6 
9.2 

16:05 

8.8 

17K» 

8.6 

18:16 
8.6 

13:02 
0.3 

14:01 
0.3 

14:57 
0.3 

15:46 
0.3 

16:30 
0.3 

17:11 
0.5 

17:60 
0.7 

18:27 
LO 

13.06 
8.4 

18:48 
8.2 

14:22 
8.1 

15.-06 
8.0 

8.0 

16:39 
8.1 
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8.3 
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8.6 
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0.0 
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—0.3 
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9.8 
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—0.2 
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0.5 
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23:19 
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19:20 

8.7 
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21:10 
9.4 

21:56 
9.7 

22:39 
9.8 

28:18 
9.8 

23:56 
9.8 


19:04 
L3 

19:40 
L6 

20:21 
L8 

21:04 
L9 

21:52 
L9 

22:45 
L8 

28:42 
L5 


19:17 
9.1 

20:08 
9.7 

21:00 
10.2 

21:61 
10.7 

22:42 
ILl 

23d» 
11.8 


19H» 

—0.2 

19:57 
0.1 
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9 
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11 
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13 
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Time  and  Height  of  High  and 
Low  Water. 


Th  22 
F   23 
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Tu  27 
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28 
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2:12 
10.7 

8:10 
10.8 

4:10 
9.8 

5:12 
9.8 
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0.7 

1K)8 
0.6 

2H)7 
0.5 

8.-00 
0.8 

8:48 
0.2 

4:32 
0.1 

6:13 
0.0 

5:52 
0.0 

9.5 

0:48 
9.8 

1:22 
9.2 

2H)2 
9.1 

2:47 
8.9 

8.*3S 

8.8 

4:88 

8.8 

6:17 
8.8 

0:07 
0.6 

1:04 
0.2 

2:02 
-0.8 

2:59 
—0.8 

8:55 
— L2 

4:48 
— L6 

5:42 
— L7 

0K» 
11.8 

IHB 
U.l 

1:56 
10.8 


8:40 
— L8 

9:86 

10:85 
—0.4 

11:88 
0.0 

6:17 
9.0 

7:18 
8.8 

8:18 
8,7 

9:12 

8.6 

10:02 
8.5 

10:47 
8.4 

11:27 
8.3 

12K)8 
8.2 

6:30 
0.0 

7nJ6 
0.0 

7:48 
0.1 

8:28 
0.2 

9:12 
0.8 

9:56 
0.4 

10:47 
0.5 

11:16 

ae 

6:1) 
8.6 

7:11 
8.9 

8:06 
9.0 

9K)5 
9.2 

10:02 
9.8 

'10:57 
9.5 

11:62 
9.6 

6:85 
— L7 

7:27 
— L5 

8:20 
— L8 


14:50 
9.4 

15:50 
9.2 

6:50 
9.0 

17:52 
9.0 

12:38 
0.2 

18:80 
0.4 

14:25 
0.5 

15:14 
0.7 

16K)0 
0.8 

16:48 
0.9 

17:22 
LI 

18KK) 
L3 

12:88 
8.1 

13:16 
8.2 

I3.-54 
6.2 

14J6 
8.8 

15:20 

8.4 

6.6 

16:56 

6.6 

17:46 
9.0 

12:26 
0.6 

16:28 

0.5 

UiX7 
0.8 

15(13 

0.Z 

0.0 

17.06> 
-0.1 

17:64 
—0.2 

12:46 
9.7 

13:40 
9.7 

14:38 
9.6 


20:56 
0.3 

21:58 
0.5 

28K» 
0.7 


18:50 
9.1 

19:45 
9.8 

20:37 
9.4 

21:24  1 
9.6 

22:10 
9.6 

22:49 
9.6 

23:28 
9.5 


18:36 
L5 

19:13 
L5 

19:53 
L6 

20:35 
L6 

21:23 
L5 

22:15 
L8 

28:09 

LO  . 


16:42 
9.4 

19:87 

9..6 

20:82 

10.  S 

2L-27 
10.7 

22:21 
ILO 

26:15 
U.2 


19:48 
—0.2 

I9t46 
—0.2. 

20:40 
0.0' 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  aiKt  beSi^hts  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  beigrhts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  Is  the  datum  of  soundings  on  the  Coa!>t  and  Geodetic  Snrrey  Charts  for  this  region,  and  which 
Is  4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Eastern  Standard,  75th  Meridian  W.:  0*>  is  mldni^rht,  12^  is  noon;  all  hoars  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon:  }),  1st  quar.:  O.  full  moon;  (^,  3d  quar.;  £.  moon  on  the  equator  N,.  Q,  mooo  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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19:26 
—0.6 

M  28 

2:07 
10.0 

8:17 
—0.5 

14.'29 
10.0 

20:44 
-0.3 

Th 

28 

8:10 
8.6 

9:16 
L2 

16:27 
9.0 

21:60 
0.5 

8 

29 

1:88 
10.7 

7:56 
—1.2 

14:10 
9.9 

20:20 
-0.4 

Tu 

29 

2:54 
9.5 

9K» 
0.1 

15:17 
9.7 

21:33 
0.1 

A    F 

29 

4:00 
8.0 

10:05 
L7 

16:16 
8.6 

22:41 
0.9 

E 

8 

30 

231 
10.3 

8:48 
—0.8 

15KH) 
9.8 

21:13 
—0.2 

W 

30 

3:44 
8.9 

9:52 
0.6 

16:05 
9.3 

22r26 
0.5 

30 

4:51 
7.6 

10:57 
2.0 

17KJ7 
8.4 

28:85 
LI 

M 

31 

3:28 
9.7 

9:88 
—0.3 

15:52 
9.7 

22KJ7 
0.1 

1) 

Th 

31 

4:86 
8.3 

10:43 
1.2 

16:57 

8.9 

23:21 
0.8 

Thetid 
acomparis 
from  Mean 
4.8  feet  be1< 
minus;  —  ) 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whet 
Low  Water,  which  is  the  datum  of  sound! 
ow  mean  sea  level.    To  find  the  depth  of  wi 
sign  is  before  the  height,  in  which  case  sub 

th  their  times  on  the  flntt  line  and  heights  o 
ther  it  Is  high  or  low  water.    The  heights,  in 
ngs  on  the  Coast  and  Geodetic  Survey  Char 
Iter,  add  the  tabular  height  to  the  sounding 
tract  it. 

)n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
to  for  this  region,  and  which  is 
fs  given  on  the  chart,  unless  a 

The  tin 
(a.m.).alli 

ae  used  is  Eastern  Standard.  75th  Meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whei 

W.;  0>>  is  midnight,  12^  is  noon;  all  hours  Ic 
n  diminished  by  12  give  the  times  after  noon 

!8S  than  12  are  In  the  forenoon 
;  for  Instance,  15:47  is  8:47  p.  m.  { 

#.  new 
equator;  A 

'  mootf;  ^,  1st  quar-;  Q.  fu^l  moon;  (^.  3d  q 
,  P,  moon  In  apogee  or  perigee. 

uar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the  1 

1 

72 


BOSTON  (Navy  Yard),  MASSACHUSETTS,  1911. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

m 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

cj  Day  of— 

Time  and  Height  ot  High  and 
Low  water. 

a  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

S 

i  W.  Mo. 

1 

a 

W.  Mo. 

1 

1 

5:47     11:62 
7.4        2.2 

18K)2 
8.2 

•  •        • 

•  ■        • 

w 

1 

0:40 
LO 

6:50 
8.0 

13:01 
L6 

19K)6 
8.5 

E 

F 

1 

0:46 
0.8 

6:58 
8.9 

18:15 
0.7 

19:22 

8.7 

M 

2 

.  0:30       6:«2 
1.2        7.4 

12:47 
2.1 

18:56 
8.3 

Th 

2 

1:30 
0.8 

7:40 
8.5 

13:54 
LO 

20K»1 
8.9 

Is 

1 

2 

1«7 
0.6 

7:48 
9.4 

0.1 

20:15 
9.1 

To 

3 

1:28       7:85 
1.1        7.7 

18:42 
1.8 

19:50 
8.6 

£ 

F 

3 

2:19 
0.4 

8:28 
9.1 

14:48 
0.3 

20:51 
9.8 

8 

3 

2:28 
0.8 

8a» 
10.0 

1S.-01 
-0.6 

21.-06' 
9.4  > 

W 

4 

2:14       8:25 
0.7        8.1 

14:81 
1.8 

20:40 
9.0 

8 

4 

3H»' 
0.1 

9:14 
9.8 

15:82 
-0.4 

21:40 
9.7 

M 

4 

8:17 
0.0 

9:28 
10.$ 

15:58 
— L2^ 

22:00 

9.7 

Th 

6 

3.-00       9:10 
0.4        8.7 

15:17 
0.7 

21:27 
9.4 

8 

6 

8:50 
—0.2 

9:59 
10.4 

16:18 
— LO 

22:27 
10.1 

o 

Tu 

5 

4:05 
-0.2 

10:18 
ILO 

16:48* 
— L6 

22:50 
9.8 

F 

6 

8:44       9:51 
0.0        9.8 

16.*02 
0.0 

22:12 
9.8 

o 

M 

6 

4:85 
-0.5 

10:48 
10.8 

17:06 
— L5 

28:14 
10.3 

p 

W 

6 

4:54 
-0.8 

11:06 
1L3 

17:84 
— L9 

28:41 
9.9 

E 

o 

8 

7 

4.-27     10:88 
—0.8        9.9 

16:46 
—0.6 

22:55 
10.2 

Tu 

7 

5:18 
-0.5 

11:30 
ILl 

17:68 
—1.8 

•  •        • 

•  «        • 

N 

Th 

7 

5:45 
-0.4 

11:58 
1L4 

18:24 
— L9 

•  •        ■ 

•  •       « 

8 

8 

6:07     11:14 
—0.6       10.8 

17:30 
—LI 

23:89 
10.4 

p 

W 

8 

0:01 
10.2 

6:04 
—0.5 

12:17 
1L2 

18:42 
— L8 

F 

8 

0:82 
9.9 

6:85 
—0.2 

12:50 
1L8 

19.17 
— L8 

M 

9 

5:47     11-.55 
—0.6       10.6 

18:18 
— L8 

•  •         • 

•  •        • 

N 

Th 

9 

0:50 
10.0 

6:52 
—0.2 

18K)6 
ILO 

19.82 
—1.6 

8 

9 

1:25 
9.7 

7:28 
—0.1 

13:48 
10.9 

20:10 
— L4 

Tu 

10 

0:28       6:80 
10.4     —0.5 

•12:40 
10.7 

19:00 
— L4 

F 

10 

1:40 
9.7 

7:42 
0.1 

13:58 
10.8 

20:25 
—1.2 

8 

10 

2:20 
9.5 

8:26 
0.1 

14:40 
10.5 

21K)5 
— LO 

W 

11 

1.-06       7:14 
10.2     -0.8 

13:26 
10.6 

19.50 
—1.2 

8 

11 

2:34 
9.8 

8:38 
0.5 

14:54 
10.2 

21:22 
-0.8 

1 

11 

8:18 
9.3 

9:25 
0.4 

15-.38 
10.0 

22:03  - 
—0.6  , 

p 

Th 

12 

1:58       8K)1 
9.7        0.2 

14:16 
10.4 

20:42 
—0.9 

8 

12 

3:88 

8.9 

9:39 
0.8 

15:58 
9.7 

22:28 
—0.8 

(C  Tu  12 

4:27 
9.1 

10:28 
0.5 

16:40 
9.5 

28K)2  '. 
—0.1 

N 

1 

1 

F 

13 

2:49       8:53 
9.8        0.6 

15:09 
10.0 

21:88 
—0.5 

c 

M 

13 

4:35 

8.6 

10:45 
LO 

16*.5H 
9.3 

28:26 
0.1 

£  W 

13 

5:18 
9.1 

11:38 
0.6 

17:44 
9.1 

•  •        • 

•  «         • 

(L 

S    14 

8:47       9:52 
8.7        1.1 

16:06 
9.6 

22:40 
0.0 

Tu 

14 

5:43 
8.6 

11:54 
LO 

18.'06 
9.1 

»        ■        • 
•        •        ■ 

.Th 

14 

0K)2 
0.2 

6:20 
9.2 

12:88 
0.6 

18:48 
8.8 

8 

16 

4:49     10:58 
8.4        1.8 

17:18 
9.3 

28:44 

0.8 

W 

15 

0:80 
0.3 

6:49 
8,7 

0.8 

19:18 
9.0 

F 

15 

1KX2 
0.4 

7:18 
9.8 

13:40 
0.5 

19:52 
8.6 

M 

16 

5:58     12:07 
8.2        1.8 

18:22 
9.1 

•  •        • 

•  •           a 

£ 

Th 

16 

1:82 
0.8 

7:47 
9.1 

14:05 
0.5 

20:17 
9.0 

8 

16 

1:59 
0.6 

8:18 
9.5 

14:38 
0.8 

20:52  ' 
8.5 

Tul7 

1 

0:50       7:06 
0.4        8.8 

18:16 
LO 

19:30 
9.2 

F 

17 

2:29 
0.3 

8:42 
9.5 

15K)0 
0.1 

21:14 
9.1 

8 

17 

2:54 
0.7 

9:04 
9.6 

15:80 
0.2 

21:45 

8.5' 

W 

18 

1:55       8:10 
0.8        8.7 

14:20 
0.6 

20:38 
9.4 

8 

18 

8:81 
0.2 

9:82 
9.8 

15:52 
-0.2 

22:05 
9.2 

M 

18 

3:43 
0.7 

9:51 
9.8 

16:18 
0.0 

22:33  ' 
8.4 

Th  19 

2:58       9:06 
0.1        9.2 

15:19 
0.1 

21:30 
9.6 

8 

19 

4:07 
0.2 

10:17 
10.0 

16:88 
-0.4 

22:52 
9.1 

Tu 

19 

4:28 
0.8 

10:85 
9.8 

17H)1 
-0.1 

28:16 
8.3 

£ 

F 

20 

8:45       9:56 
—0.2        9.7 

16:10 
-0.4 

22.-23 
9.8 

• 

M   20 

1 

4:52 
0.8 

10:59 
10.1 

17:21 
-0.5 

28:34 
8.9 

•  VV  20 

1 

5:10 
LO 

11:16 
9.7 

17:40 
-0.1 

23:55 
8.3 

• 

S 

21 

4:82     10:42 
—0.8       10.0 

16:57 
—0.7 

28:06 

9.8 

Tu;21 

5:82 
0.5 

11:40 
10.0 

18:02 
—0.4 

•  •        • 

•  •               9 

8 
A 

Th 

21 

5:48 
LI 

11:55 
9.7 

18:18 
-0.1 

•  •        •     I 

•  •        • 

8!  22 

5:15     11:24 
-0.2       10.2 

17:41 
-0.8 

23:54 
9.6 

w 

22 

0:04 
8.7 

6:12 
0.8 

12:19 
9.8 

18:42 
—0.8 

F 

22 

0:30 
8.2 

6:25 
L3 

12:82 
9.5 

18:67 
—0.1 

M 

23 

5:56      12H)5 
—0.1       10.2 

18:28 
-0.7 

•  •        « 

•  •        • 

S 

Th 

23 

0:52 
8.5 

6:50 
LI 

12:58 
9.6 

1951 
—0.1 

8 

23 

1:06 
8.2 

7:02 
L4 

13:10 
9.3 

19:34 
0.0 

Tu  24 

0:85       6'.37 
9.4        0.2 

12:45 
10.1 

19.-05 
-0.5 

A 

F 

24 

1:30 
8.3 

7:28 
L4 

18:37 
9.3 

20:01 
0.1 

8 

24 

1:42 
8.2 

7:41 
L5 

13:60 
9.1 

20:14 
0.2 

W  25 

1:15       7:17 
9.0        0.6 

18:26 
9.7 

19:46 
—0.2 

8 

25 

2:10 
8.1 

8K)6 
L7 

14:18 
8.9 

20:44 
0.8 

M 

25 

2:20 
8.8 

8:21 
L5 

14:30 
8.9 

20:55 
0.3 

Th  26 

1:66       7:57 
8.6        1.1 

14:07 
9.3 

20:80 
0.1 

8 

26 

2:61 
8.0 

8:51 
L9 

15K)1 
8.6 

21:27 
0.6 

Tu 

26 

8K)2 
8.4 

9:05 
L5 

15:16 
8.8 

21:88 
0.5 

S 
A 

F 

27 

2:89       8:40 
8.2        1.6 

14:50 
8.9 

21:17 
0.5 

M  27 

1 

8:37 
7.9 

9:88 
2.0 

15:48 
8.4 

22:15 
0.8 

W 

27 

8:47 
8.5 

9:58 
L8 

16:01 
8.6 

22:25 
0.6  i 

8 

28 

8:24       9:27 
7.9        2.0 

15:87 
8.5 

22K)4 
0.8 

3) 

Tu  28 

4:25 
8.0 

10:30 
L9 

16:88 
8.3 

23K)5 
0.9 

BTh 

28 

4:83 
8.6 

10:45 
L2 

16:58 
8.5 

28:13 
0.8 

8 

29 

4:18     10:17 
7.6        2.2 

16.-26 
8.3 

22:55 
1.0 

W  29 

5:16 
8.1 

11:24 
1.7 

17:32 
8.3 

28:55 
0.9 

F 

29 

5:28 

8.8 

11:42 
0.9 

17:46 
8.5 

■        •       • 
•        •       • 

D 

M 

30 

5K)5     11K)9 
7.6        2.2 

17:19 
8.2 

23:47 
LI 

Th30 

6:06 

8.4 

12:20 
L3 

18:27 

8.5 

•  •        • 

•  w         • 

1 

8 

30 

0:03 
0.8 

6:17 
9.2 

12:88 
0.5 

18:48 
8.6 

Tu31 

1 

5:58     12:07 
7.7        2.0 

18:14 
8.2 

•  •        • 

•  •        • 

8   31 

1 

0:57 
0.8 

7:12 
9.6 

13:87 
0.0 

19:43 

8.7 

The  tides  are  placed  in  the  order  of  occurrence,  wi 
a  comparison  of  consecutive  heights  will  indicate  whe 
from  Mean  Low  Water,  which  is  the  datum  of  soundi 
IB  4.8  feet  below  mean  sea  level.    To  find  the  depth 
unless  a  minus  (— )  sign  is  before  the  height,  in  whfcb 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.   The  heights,  ii 
ngs  on  the  Coast  and  Geodetic  Survey  Che 
of  water,  add  the  tabular  height  to  the  i 
i  case  subtract  it. 

)n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
LrtA  for  this  region,  and  which 
soundings  given  on  the  chart, 

1 

The  time  used  is  Eastern  Standard,  75th  meridi 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m. 
is  8:47  p.  m. 

Ian  W.;  Oh  is  midnight.  12«>  is  noon:   ail  h 
)  and  when  diminished  by  12  give  the  times 

lOurs  less  than  12  are  in  the 
after  noon;  for  instance,  15:47 

*                   • 

•,  new  moon;  1),  1st  quar.;  O.  full  moon;  C  3d  q 
equator;  A,  P,  moon  in  apogee  or  perigee. 

luar.;  E.  moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the  \ 

NEWPOHT  (Fort  Adams),  KHODE  ISLAND,  19U. 


1                            JANUARY. 

FEBRUARY. 

MARCH.                               ll 

L.Dayof- 
1   W.W 

'^"'"'l^SK&lS.'r^'"'"^ 

1 

Dajot- 

Time  and  Height  o[  High  and 
LowWater. 

Darof- 

Time  and  Helghiof  High  and 
LowWater. 

w.;mo. 

W.  Mo. 

1  ^ 

0:ST       J;6S      13;« 

20:33 

-w 

1 

2:18 
-0.1 

9*0 

^1 

2136 

w|T!  ju* 

7:66 

-IJ'5 

20:16 

'm 

's  's  ii 

4: 

Th 

2 

T. 

vi 

—6.8 

TI 

E 

T"      4^ 

S 

iS 

20:55 

1  r° 

2^       R^      IS;  10 

0.'^      a.s    -0.1 

21*5 

E 

F 

3 

Jo*^ 

^Ts 

-6.2 

^si 

^;    4^ 

'3 

2R 

21:38 

w 

S;10      10:0*      1R;H 

0.2      a.i   -0.1 

4^ 

S 

4 

4:35 

11:19 

16:65 

28:44 

s 

323 

"S. 

15.^1 

2226 

Th 

4:02      10:5!      U3S 
0.2        !,8        0.0 

B.2 

s 

6 

6:28 
0.0 

3.0 

6.1 

8 

-6.3 

S.3 

iS! 

23:18 
3.7 

F 

6 

4:52      11:14     17:25 

3) 

M 

6 

0:40 

T2 

2.9 

13:33 

"* 

M 

5*S 

11;S8 

17:11 

K    S 

7 

0:27       G:50      12:40 
8,2        0.2        !.I 

6.2 

Tn 

7 

T, 

'^ 

is 

"S 

5 

Tu 

3.6 

6.2 

■S 

13*» 

'j 

S 

8 

'b"      'oi    'U^ 

"o!^ 

W 

e 

2:46 
3.7 

^6*3 

2.9 

20:44 

0.3 

W 

'3^6 

VJ 

2.8 

6.6 

M 

9 

2:10       T*T     14:47 

20*3 

s 

Th 

9 

3:60 

9:48 

16:33 

21:52 

N 

Th 

^3^ 

't. 

16:22 

20:33 

Tu 

10 

8.7        0.2        8.1 

6-1 

F 

10 

3.9 

6,2 

8.3 

0.0 

F 

M 

9:86 

8.1 

21:48 

Wll 

(KIT      lOtOB      16:48 

*o!o 

B 

u 

6:45 

11:45 

^Te 

23:66 

B 

4:40 

10:37 

17:14 

32:48 

P 

Th 

12 

5«2      11«<      17M1 

28*6 

S 

12 

637 

ii^ 

'T. 

8 

"^9 

0.1 

3.7 

^ 

'nj  F 

13 

5:56      12KI0     18:82 
4.3     —0.2        8.G 

O 

M 

13 

-6,3 

'i1 

ii^ 

1.0 

M 

8:24 
4.0 

12:13 

18:46 

cjs 

14 

0:01       e:4»     12:51 

loaa 

To 

14 

1:85 

8:13 

14*2 

20«i 

0 

Tu 

-6.2 

4.0 

-0.3 

19^7 

JB   15 

-0.4        4.4     -0.4 

4i 

W 

15 

2:22 

To 

-6.3 

4.0 

K 

W 

-ill 

^i!o 

U:S3 

20*8 

'  M   16 

1:47       8:30      14:27 
-0.3        4.8     —0.4 

''*B 

E 

Th 

16 

-Si" 

*3*8 

1,'>:M 

22«5 

Th 

2*0 
-0.3 

8:36 
8.8 

3s 

20:43 

,Tu  17 

2:40       0:20      1S:13 
-0.8        4.1     -0,8 

21*0 

F 

17 

6.0 

10:32 
3.5 

6.0 

8.6 

F 

2:88 
-0.1 

8.6 

-6.2 

89 

;W|i8 

-0.2        S.»     -0,2 

3.7 

s 

18 

6.3 

3.1 

0.2 

3.4 

S 

8:17 

9:60 

16.-20 

^3" 

|Thil» 

4:18      11:08      16:40 

23a2 

§ 

19 

5:13 

12fl7 

2.8 

"0! 

8 

3:54 
0.2 

3.0 

"£ 

^^ 

e'fIm 

0.3        3.3        0.2 

<t  M 

20 

8,2 

6.7 

"2^ 

''T, 

M 

■             T* 

27 

"Si 

28:42 

3.1 

1 

8    21 

023       BM     12:61 

'T* 

* 

Tu 

21 

To 

8:60 

"i!S 

18:47 

A 

Tu 

■             5:14 

12:20 

"S 

c 

8  22 

U1       Ts     ^i1 

6-6 

W 

22 

2:23 
2.9 

^i*S 

"2!! 

'•S 

c 

W 

2.9 

6.8 

2.3 

17^ 

' 

M   23 

■     2:12       7:52     14:47 

T? 

» 

Th 

23 

O 

T9 

2.5 

20:52 
1.0 

^ 

Th 

■              '2*^ 

7« 

2.4 

18:58 

Tu  24 

8.1       i.o      is 

20:40 
O.S 

F 

24 

Tl 

9-56 

16*9 

21OT 

^ 

'■              111 

6.8 

•r. 

^lS 

: 

W26 

8:58       3:45      10:33 

"dl 

S 

25 

3.3 

^"0*5 

2.9 

0.6 

8 

'             *S*0 

»:15 

lfl«7 
2.3 

21:80 

Th 

26 

4:45      10:84      17:26 

22:25 

8 

'S 

11:85 

18:20 

"^1 

S 

■       T. 

10:12 

"S 

6.4 

» 

F 

27 

3.4        b.b        2.9 

6.8 

M 

27 

8.7 

-6.1 

i6 

M 

3.8 

6.1 

17:48 

23:20! 

8 

28 

6:12      12*8      18:48 

• 

Tu 

28 

0:28 

Vl 

12:59 

WM 

Ta 

8.7 

11:45 

•T. 

S 

29 

0.4        8.7        6.1 

3.2 

W 

-6.3 

3.9 

i?J 

19*3 

•  M 

30 

OaS       7:35      1837 

TJ 

E 

• 

Th 

!             0:68 

7:80 

iSS 

"S 

Tn'si 

1      1 

laS       8;17      14fl7 
0.0        8.8     -0.2 

JO-46 

F 

■  J! 

•K 

-0.6         4.8 

of  each  day: 
are  reckoned 

,  and  which 
chart,  UDlen 

Ihe  forenoon 

•outb  of  the 

Ttaetid 

Is  1.x  [est  b 

amlnujl^ 

The  III 

<a.m,|.si: 

fa  are  placed  In  the  order  ol  occurrence,  w 

Low  Water,  which  \»  the  datum  ol  sound 
lelow  mean  acfl  level.    To  And  the  depth  o[ 

)  slfcn  Is  befoie  the  height.  In  which  esse  6 
ae  used  is  EMtem  Standatd.  T5th  meiidlan 
greater  are  In  the  altemoon  (p.  m.)  and  whe 

moon;  J, l.tquar.;  O,  lull  moon;  i,8dq 

P.  moon  In  apogee  or  perigee. 

h  their  limes  on  the  first  line  and  heights  on  the  »eeond  lin 
her  it  is  high  or  low  water.    The  heiglibt,  in  feet  and  tenths 
ng?  on  the  Coast  and  Geixletle  gurvev  Charts  [or  thlf  retrio 

btrattit. 

W.'.  01  Is  midnight.  I2>  Is  noon;  all  hours  le«<  than  l2Bre  In 
n  diminished  by  12 give  the  times  afternoon;  [or  Inrtance.  15 
IMF. ;  E,  moon  on  the  equator;  N.  a.  moon  farthest  north  oi 

74 


NEWK)RT  (Fort  Adama),  RHODE  ISLAND,  1911. 


I 

APRIL. 

M^ 

d  Height  of  High  and 
Low  Water. 

JUNE. 

m 

a 

8 

a. 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day of— 
W.  Mo. 

Time  an 

• 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

W. 

S 

Mo. 
1 

W. 

Th 

Mo. 
1 

2:28 
-0.7 

9:00 
3.8 

14:32 
—0.5 

21:18 
4.8 

M 

1 

2:54 
-0.6 

9:30 
3.5 

14:54 
-0.3 

21:45 
4.2 

4:22 
—0.1 

11:10 
8.8 

16:38      23:25 
0.1         3.8 

p 

8 

2 

8:10 
—0.6 

9:47 
3.5 

15:14 
-0.3 

22.-03 
4.1 

N 

Tu 

2 

3:44 
-0.4 

10:25 
3.3 

15:44 
0.0 

22:42 
4.0 

F 

2 

6:18 
0.1 

12:10 
8.8 

17:37    .    .    . 
0.3    ..    . 

M 

3 

3:59 
—0.4 

10:40 
3.2 

16:00 
0.0 

22:57 
3.9 

W 

3 

4:38 
—0.1 

11:27 
3.1 

16:42 
0.2 

23:42 
8.7 

D 

8 

3 

0:^0 
8.5 

6:05 
0.2 

13:12      18:45 
3.3         0.5 

Tu 

4 

•       4:52 
—0.1 

11:38 
3.0 

16:53 
0.2 

23:58 
8.6 

Th 

4 

5:87 
0.2 

12:34 
3.0 

17:48 
0.4 

•        •        ■ 
«        •        • 

8 

4 

1:87 
8.4 

7:18 
0.4 

14:12      19:55 
8.4         0.6 

N 

W 

5 

5:50 
0.2 

12:48 

2.8 

17:55 
0.4 

«        •        • 
•        ■        • 

1> 

F 

5 

0:50 
8.6 

6:40 
0.4 

13:40 
8.1 

19K)2 
0.5 

£ 

M 

5 

2:40 
8.8 

8:10 
0.4 

15:07      21:03 
3.5         0.6 

D 

Th 

6 

1:06 
3.5 

6:57 
0.4 

14:00 
2.9 

19:10 
0.6 

S 

6 

2:00 
3.4 

7:47 
0.6 

14:43 
3.2 

20:18 
0.6 

Tu 

6 

8:35 
8.2 

9K)3 
0.4 

15:57      22:03 
3.6         0.6  J 

F 

7 

2:17 
3.4 

8:09 
0.5 

15:08 
3.0 

20:27 
0.5 

8 

7 

8:08 
8.4 

8:48 
0.4 

15:40 
3.3 

21:80 
0.5 

W 

7 

4:28 
8.2 

9:60 
0.4 

16:43      22:52 
3.7         0.5 

S 

8 

3:27 
8.5 

9:18 
0.5 

16:01 
3.3 

21:40 
0.4 

M 

8 

4:05 
3.4 

9:42 
0.3 

16:27 
8.6 

22:28 
0.4 

Th 

8 

5:16 
3.1 

10:35 
0.8 

17:27      23:30 
8.8         0.5 

1 

§ 

9 

4:27 
3.6 

10:15 
-0.3 

16:&1 
3.6 

22:43 
0.2 

£ 

Tu    9 

1 

4:56 
8.4 

10:28 
0.2 

17:12 

8.8 

28:16 
0.8 

F 

9 

6:00 
8.1 

11:17 
0.8 

18:06    .    .    •  1 

0. 9     •      . 

M 

10 

5:18 
3.7 

11:02 
0.1 

17:39 
3.8 

23:38 
0.0 

W 

JO 

5:41 
3.5 

11:10 
0.1 

17:63 
4.0 

28:57 
0.2 

S 

10 

0:08 
0.4 

6:40 
3.1 

11:56      18:47 
0.8         3.8 

Tu 

11 

6:05 
3.8 

11:44 
—0.1 

18:20 
4.0 

•  •         • 

•  •         • 

Th 

11 

6:23 
8.4 

11:50 
0.0 

18:33 
4.0 

■  •        ■ 

■  t        • 

9 

8 

11 

0:42 
0.3 

7:20 
8.1 

12:32      19:27 
0.3         3.7 

£ 

W 

12 

0:17 
—0.1 

6:48 
8.8 

12:23 
-0.2 

19:00 
4.1 

F 

• 

12 

0:32 
0.1 

7K)5 
8.4 

12:28 
0.1 

19:12 
4.0 

M 

12 

1:18 
0.2 

8:02 
8.0 

18:07      20:06 
0.4         3.7 

O 

Th 

13 

0:57 
-0.1 

7:30 
8.7 

13:00 
-0.2 

19:40 
4.1 

C 

S 

13 

1K)8 
0.1 

7:46 
3.2 

13:01 
0.1 

19:50 
8.9 

8 

Tu 

13 

1:65 
0.2 

8:48 
2.9 

18:42      20:43 
0.4         3.5 

F 

14 

1:35 
—0.1 

8:10 
8.5 

13:35 
—0.1 

20:18 
4.0 

8 

14 

1:42 
0.1 

8:22 
3.1 

18:34 
0.2 

20:80 
8.7 

W 

14 

2.35 
0.2 

9:23 
2.8 

14:20      21:25 
0.4         3.4 

S 

15 

2:10 
0.0 

8:48 
3.3 

14:08 
0.0 

20:57 
8.8 

A 

M 

15 

2:18 
0.1 

9:08 
8.0 

14:07 
0.3 

21:08 
8.6 

Th 

15 

8:13 
0.2 

10:05 
2.8 

16:06      22:10 
0.6         8.2' 

§ 

16 

2:45 
0.1 

9:80 
3.1 

14:40 
0.2 

21:86 
8.5 

S 

Tu 

16 

2:55 
0.2 

9:46 
2.8 

14:40 
0.5 

21:50 
3.3 

F 

16 

8:67 
0.2 

10:60 
2.8 

16:80      22:55 
0.5         3.1, 

M 

17 

3:21 
0.2 

10:09 
2.8 

15:13 
0.4 

22:18 
8.3 

• 

W  17 

8:35 
0.3 

10:80 
2.6 

16:20 
0.6 

22:85 

3.1 

S 

17 

4:40 
0.2 

11:88 
2.« 

16:40      23:47  , 
0.6         3.0 

A 

Tu 

18 

4:00 
0.4 

10:52 
2.6 

15:47 
0.6 

23:03 
8.0 

Th 

18 

4:18 
0.4 

11:20 
2.6 

16:00 
0.7 

23:22 
2.9 

8 

18 

5:80 
0.3 

12.-28 
2.9 

17:40    .    .    . 
0.6    ..    . 

S 

W 

19 

4:42 
0.5 

11:48 
2.4 

16:27 
0.8 

23:54 
2.8 

F 

19 

5^)7 
0.4 

12:18 
2.5 

17:00 
0.8 

•  •        • 

•  •        • 

c 

M 

19 

0:40 
8.0 

6:20 
0.8 

13:20      18:45 
3.0         0.4 

Th 

20 

5:80 
0.6 

12:53 
2.3 

17:19 
0.  9 

«        •        « 

•        •        • 

S 

20 

0:18 
2.8 

6:00 
0.5 

13:18 
2.6 

18:02 
0.8 

£ 

Tu 

20 

1:40 
2.9 

7:18 
0.8 

14:18      19:50 
3.8         0.3 

(C 

F 

21 

0:54 
2.8 

6:80 
0.7 

14:02 
2.4 

18:28 
LO 

C 

8 

21 

1:20 
2.9 

6:57 
9.5 

14:08 
2.8 

19:15 
0.7 

W 

21 

2:42 
8.0 

8:06 
0.2 

15:07      20:68 
3.5         0.2 

S 

22 

1:69 

2.8 

7:32 
0.7 

14:58 
2.6 

19:45 
0.9 

M 

22 

2:20 
3.0 

7:65 
0.4 

14:58 
8.1 

20.-25 
0.5 

Th 

22 

8:43 
8.1 

9H)2 
0.1 

16:00      21:66 
8.8         0.0 

s 

23 

8:02 
3.0 

8:85 
0.5 

15:45 
2.9 

20:58 
0.6 

Tu 

23 

8:20 
8.1 

8:50 
0.2 

16:46 
8.6 

21:25 
0.2 

F 

23 

4:40 
3.2 

9:58 
0.0 

.l&M      22:63 
4.1      —0.2 

M 

24 

3:59 
3.2 

9:31 
0.3 

16:27* 
8.8 

21:68 
0.3 

£ 

W 

24 

4:16 
8.3 

9:40 
0.0 

16:32 
8.8 

22:22 
—0.1 

S 

24 

6:82 
3.4 

10:65 
-0.2 

17:46      23:47 
4.4      —0.4 

Tu 

26 

4:48 
3.4 

10:22 
0.0 

17:08 
8.7 

22:52 
-0.1 

Th 

26 

bin 
8.5 

10:30 
—0.2 

17:20 
4.2 

23:16 
—0.4 

P 

8 

25 

6:23 
8.6 

11:48 
-0.3 

jo:8o    ... 
4. 6    .    .    . 

E 

W 

26 

5:35 
3.6 

11:10 
—0.2 

17:50 
4.0 

23:42 
-0.4 

F 

26 

5:65 
8.6 

11:20 
—0.3 

18:05 
4.4 

•  •        • 

•  •        • 

!? 

M   26 

1 

0:40 
-0.5 

7:16 
8.6 

12:42      19:30 
—0.4         4.6  . 

Th 

27 

6:22 
3.8 

11:54 
-0.4 

18:82 
4.8 

•  m          » 

•  •          • 

S 

27 

0:07 
—0.5 

6:43 
3.7 

12:10 
—0.4 

18:55 
4.6 

Tu 

27 

1:S2 
-0.5 

8K)5 
8.7 

18:36      20.-20  ' 
— a4         4.5 

• 

F 

28 

0:30 
—0.6 

7:06 
3.8 

12:86 
—0.5 

19:17 
4.5 

f 

8 

28 

0:57 
-0.6 

7:32 
3.7 

13:00 
-0.5 

19:47 
4.6 

W 

28 

2:28 
—0.5 

8:67 
8.7 

14:30      21:15 
-0.8         4.8 

S 

29 

1:17 
—0.8 

7:52 
3.8 

13.-22 
-0.5 

20:08 
4.5 

M 

29 

1:47 
—0.6 

8:20 
8.6 

13:47 
—0.4 

20:85 
4.6 

Th 

29 

3:12 
-0.4 

9:60 
3.7 

15.-25      22:10 
—0. 2         4. 1 

P 

8 

30 

2:05 
-0.7 

8:40 
8.7 

14:07 
—0.4 

20:58 
4.4 

N 

Tu 
W 

30 
31 

2:40 
-0.5 

8:30 
—0.8 

9:15 
8.5 

10:10 
3.4 

li:40 
-0.8 

15:35 
-0.1 

21:30 
4.3 

22:26 
4.0 

F 

30 

4.02 
—0.2 

10:46 
8.6 

16:18      23.-06 
0.0         3.8 

The  tld 
a  comparis 
from  Mear 
18  1.8  feet  b 
minus  (— ) 

[es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  Indicate  whe 
I  Low  Water,  which  lis  the  datum  of  sound 
elow  mean  sea  level.    To  find  the  depth  of  \ 
sign  is  before  the  height,  in  which  case  sub 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
Ings  on  the  Coa«?t  and  Geodetic  Survey  Cha 
vater,  add  the  tabular  height  to  the  sound ii 
tract  it. 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
irts  for  this  rpgion,  and  which 
igs  given  on  the  chart,  unless  a 

TbetiD 
(a.m.),all 

ae  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

W.:  0^  is  midnight,  12i>  Ls  noon;  all  hours  h 
n  diminished  by  12  give  the  timesafter  nooi 

»8  than  12  are  in  the  forenoon 
i;  for  instance,  16:47  is  8:47  p.  m. 

•«  neiw 
equator;  A 

'mo6n;  ^ 
,  P,  moon 

.  1st  quar.:  Ot  'ull  moon;  (^,  8d  t 
in  apogee  or  perigee. 

^uar.;  E, 

moon  on  the  equator;  N,  S.  moon 

farthest  north  or  south  of  the 

1 
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JULY. 

AUGUST. 

SEPTEMBER. 

1 

c  Dayol— 

8 

X    W.  Mo. 

lime  and  Height  of  High  and 
LowWater. 

c  Day  of- 

8 

a  w.,Mo. 

Time  and  Height  of  High  and 
Low  Water. 

g  Dayof- 
a    W.!Mo. 

Time  and  Height  of  High  and 
Low  Water. 

is 

1 

4:52 
-0.1 

11:40     17:16 
8.6        0.2 

«        •        • 
•        •        • 

;})  Tu  1 

1 

0:28 
8.1 

5:52      12:60 
0.3        3.4 

18:32 
0.7 

1  F 

1 

1 

l:o7       6:87 
2.5        0.9 

14:06 
3.0 

19:35 
LO 

E     8 

2 

0:06 
8.5 

6:42      12:85 
0. 1         8. 5 

18:16 
0.4 

W     2 

1:27 
2.8 

6  40      13.47 
0.6        8.2 

19:30 
0.9 

A 

8 

s 

2 

8:00       7:36 
2.5        LO 

16:07 
3.0 

20:42 
LO 

D 

M 

3 

1K)5 
8.3 

6:85      13:32 
0.3        3.4 

19:18 
0.6 

Th    3 

2:30 
2.7 

7:80      14:45 
0.8         8.2 

20:30 
1.0 

8 

3 

4:00       8:45 
2.5        LO 

16:02 
8.1 

21:42 
0.9 

Tu 

4 

2:05 
8.1 

7:26     14:28 
0.4         8.4 

20:20 
0.8 

F 

4 

8:30 
2.6 

8:27      15:40 
0.8         8.2 

21:33 
1.0 

M 

4 

4-50       9:48 
2.7         0.9 

16:50 
8.2 

22:86 
0.6 

W 

5 

Z102 
2.9 

8:18     16:22 
0.6        8.4 

21:28 
0.8 

A 

S 

5 

4:27 
2.6 

9:23      16:32 
0.9        3.2 

22:27 
0.9 

Tu 

5 

5:30      10:40 
2.9        0.7 

17:37 
8.4 

23:18 
0.4 

Th 

6 

8:58 
2.9 

910     16:13 
0.6        8.5 

22:12 
0.8 

S 

8 

6 

6:17 
2.7 

10:17      17:20 
0.7         3.4 

23:10 
0.7 

W 

6 

6.-08     11:30 
8.2        0.4 

18:17 
8.6 

•           •           a 

, 

F'    7 

1 

4:50 
2.8 

lOHX)      17K)0 
0.6         8.6 

28:00 
0.7 

M 

7 

6:00 
2.9 

11:07      18:00 
0. 7         8. 5 

28:50 
0.5 

Th 

7 

0:00       6:45 
0.1        8.4 

12:12 
0.1 

18:57 
3.8 

A    8 

8 

5:32 
2.9 

10:47      17-48 
0.6         8.6 

23:40 
0.6 

Tu 

8 

6:38 
'3.0 

11:50      18:42 
0.6        3.6 

■        •        • 
•        »        • 

O    F 

8 

0:40       7:18 
—0.1        8.6 

12:56 
-0.2 

19:37 
3.8 

S 

9 

6:20 
2.9 

11:30     18:26 
0.5        3.6 

•        •         • 
•         • 

o 

W 

9 

0:80 
0.2 

7:17      12-83 
8.2         0.8 

19:22 

8.7 

'  S 

9 

118       7:62 
—0.3        3.8 

18:37 
—0.4 

20:18 
8.8 

sjM   10 

1         1 

0:18 
0.4 

7:02     12:10 
8.0        0.6 

19K)6 
8.7 

Th 

10 

1:10 
0.0 

7:53      1816 
3.8        0.1 

20:00 
3.8 

E 

s 

10 

1:57       8:32 
—0.4        8.9 

14:20 
-0.5 

21:00 
8.7 

1 

O  Tu  11 

0:62 
0.8 

7:42      12:48 
8.0        0.4 

19:43 
8.7 

F 

11 

1:50 
—0.2 

8:28      13:56 
3.4        0.0 

20:42 
3.7 

M 

11 

2:35       9:15 
-0.4        8.9 

15:03 
-0.5 

21:42 
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unl<\S8  a  minus  {—)  sign  is  before  the  height,  in  which 

The  time  used  is  Eastern  Standard,  75th  Meridian 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  whe 

#,  new  moon;  }),  Ist  qnar.;  0>  full  moon;  (^,  3d 
equator;  A,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  in 
ingB  on  the  Coast  and  Geodetic  Survey  Cha 
of  water,  add'  the  tabular  height  to  the  t 
case  subtract  it. 

W.;  0>>  is  midnight,  12>>  is  noon-  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 

quar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

rts  for  this  region,  and  which 

loundings  given  on  the  chart, 

88  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is 8:47  p.m. 

farthest  north  or  south  of  the 
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JANUARY. 

FEBRUARY. 

MARCH. 

» 

c 

8 

"  Day  of— 

Time  and  Heifht  of  High  and 
Low  water. 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

1 

1 
Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 
1 

W.  Mo. 

W. 
W 

Mo. 

1 

S 

8:88 
0.8 

9:87 
2.7 

16:80 
-0.1 

22:15 
1.9 

W 

1 

4:42 
0.0 

10:37 
2.7 

17:15 
-0.2 

23:05 
2.5 

857 
-0.2 

9:80 
2.7 

16:00 
-0.2 

21:50  ' 
2.7 

M 

2 

4:18 
0.8 

10:20 
2.7 

17:10 
—0.2 

22:60 
2.0 

Th 

2 

5:28 
0.0 

11:20 
2.6 

17:55 
—0.1 

22:50 
2.6 

E 

Th 

2 

4:20 
-0.2 

10:16 
2.7 

16:40 
—0.2 

22:85 

2.8 ; 

Tu 

3 

5:00 
0.3 

11:00 
2.6 

17:60 
-0.1 

28:38 
2.2 

E 

F 

8 

6:18 
0.0 

12.-05 
2.4 

18:85 
0.0 

•  •         • 

•  •         > 

F 

3 

5:07 
-0.3 

11:00 
2.6 

17:20 
-0.1 

23:20  i 
2.8  1 

W 

4 

6:60 
0.8 

11:45 
2,5 

18:80 
-0.1 

•  «        • 

•  •        • 

S  •   4 

1 

0:88 
2.6 

7:12 
0.0 

12:55 
2.3 

19:20 
0.1 

8 

4 

5:55 
—0.2 

11:40 
2.4 

18:00 
0.0 

1 

•  •        • 

•  ■        « 

Th 

5 

0:20 
2.3 

6:40 
0.8 

12:80 
2.4 

19:13 
0.0 

8  ,   5 

1:80 
2.6 

8:12 
0.1 

13:43 
2.1 

20:10 
0.2 

8!   5 

0:10 
2.8 

6:50 
-0.2 

12:30 
2.2 

16:50 
0.1 

F 

6 

1:10 
2.4 

7:40 
0.8 

18:20 
2.8 

20:00 
0.1 

D 

M     6 

1 

2:25 
2.6 

9:18 
0.1 

14:42 
1.9 

21:10 
0.3 

P 

M,   6 

1:02 
2.8 

7:50 
0.0 

13:25 
2.0 

19:43 
0.8  , 

E 

S 

7 

2:00 
1         2* 

8:40 
0.2 

14:13 
2.2 

20:48 
0.2 

Tu 

7 

8:25 
2.7 

10:20 
0.1 

15:65 
1.8 

22:10 
0.3 

})'Tu'    7 

1      1 

2K)0 
2.7 

8:55 
0.1 

•  14:27 
1.8 

20:50 
0.8 

D 

S|   8 

1 

2:66 
1         ^^ 

9:42 
0.2 

15:10 
2.0 

21:40 
0.2 

W 

8 

4:25 
2,7 

11:20 
0.1 

17:07 
1.8 

23:17 
0.2 

W'    8 

SKX) 
2.6 

10:00 
0.1 

16:45 
1.8 

22:00 
0.3 

!M 

9 

8:60 
2.7 

10:40 
0.1 

16:15 
1.9 

22:85 
0.2 

p 

N 

Th 

9 

6:25 
2.7 

12.-25 
0.0 

18:15 
1.9 

•  •        • 

•  •        • 

N 

Th 

9 

4:08 
2.6 

11:06 
0.1 

17100 

L8 

23K>5 
0.2 

Tu 

10 

4:60 
2.8 

11:40 
0.0 

17:20 
L9 

23:80 
0.1 

F 

10 

0:18 
0.1 

6.-25 
2.8 

13:18 
-0.1 

19:12 
2.0 

F 

10 

5:10 
2.6 

12:05 
0.1 

18:05 
1.9 

•  •        • 

•  ft        • 

W  11 

6:48 
2.9 

12:87 
—0.1 

18.-20 
L9 

•  •        • 

•  ■        • 

S 

11' 

1:15 
0.0 

7:20 
2.9 

14:08 
-0.2 

20K)5 
.2.2 

8 

11 

0:10 
0.1 

6:15 
2.6 

13:00 
0.0 

19:00 
2.1 

p 

Th  12 

0:27 
0.1 

6:40 
8.0 

13:80 
—0.2 

19:20 
2.0 

8    12 

2:10 
-0.1 

8:18 
2.9 

14:53 
-0.3 

20:52 
2.3 

8^ 

12 

1K)5 
0.0 

7:10 
2.7 

13:45 
-0.1 

19:48 
2.3 

N 

1 

F   13 

1:25 
0.0 

7:82 
8.1 

14:20 
—0.8 

20:16 
2.1 

o 

M  13 

8:00 
-0.2 

9:08 
2.9 

15:40 
—0.4 

21:40 
2.5 

M 

13 

2K)0 
—0.2 

8:08 
2.7 

14:80 
—0.2 

20:30 
2.5 

1 

8    14 

1 

2.-20 
-0.1 

8:25 
8.1 

15:10 
—0.4 

21:08 
2.2 

Tu 

14 

8:60 
-0.8 

9:50 
2.8 

16:28 
—0.8 

22:28 
2.6 

O 

Tu 

14 

2:47 
—0.2 

8:50 
2.7 

15:12 
-0.2 

21:13 
2.6 

8    15 

8:10 
-0.2 

9:18 
8.1 

lO.'OO 
-0.4 

22.-00 
2.8 

W 

15 

4:40. 
—0.2 

10:40 
2.7 

17.-08 
—0.3 

23:08 
2.6 

E 

W 

15 

8:85 
-0.8 

9:87 
2.6 

16:55 
-0.2 

21:55 
2.7 

m'i6 

1 

4K)6 
-0.2 

10:10 
3.0 

16:50 
—0,5 

22:50 
2.4 

E 

Th  16 

5-^ 
-0.1 

11:80 
2.5 

17:50 
—0.2 

23:50 
2.6 

Th 

16 

4:20 
-0.2 

10:20 
2.5 

16:85 
—0.1 

22:82 

2.7  1 

Tu,17 

1 

6:00 
-0.1 

IIKX) 
2.9 

17:85 
—0.4 

28:40 
2.4 

F 

17 

6:25 
0.0 

12:18 
2.8 

18:40 
0.0 

■        •        • 
•        •        • 

F 

17 

5:10 
-0.2 

11:05 
2.3 

17:20 
0.0 

23:15 
2.6 

W  18 

6:65 
-0.1 

11:80 
2.6 

18:25 
—0.3 

•        •        • 
«        •        • 

S 

18 

0:40 
2.5 

7:18 
0.1 

13K)8 
2.0 

19:30 
0.2 

8 

18 

5:55 
-0.1 

11:50 
2.1 

18K)0 
0.2 

■        ■        • 

•    •    •  1 

1      Th 

1 

19 

2.6 

6:60 
0.0 

12:45 
2.4 

19:16 
—0.1 

8 

19 

1:30 
2.4 

8:18 
0.8 

14:03 
1.8 

20:20 
0.3 

8 

19 

OKW 
2.5 

6:47 
0.1 

12:82 
1.9 

18:48 
0.3 

.E    F 

20 

1:22 
2.4 

7:60 
0.1 

18:45 
2.2 

20:08 
0.0 

a 

M 

20 

2:20 
2.3 

9:18 
0.4 

16K)7 
1.7 

21:13 
0.4 

M 

20 

0:45 
2.4 

7:40 
0.2 

18:28 

L7 

19:40 
0.5 

1       S 

21 

2:13 
2.4 

8:58 
0.2 

14:43 
2.0 

21:00 
0.2 

A 

Tu 

21 

8:17 
2.8 

10:20 
0.4 

16:15 
1.5 

22:10 
0.5 

A 

Tu  21 

1:37 
2.8 

8:38 
0.4 

14:25 
1.6 

20:85 

0.6 ; 

(L   S 

22 

8:06 
2.4 

9:65 
0.8 

15:48 
1.8 

21:53 
0.3 

W  22 

4:12 
2.2 

11:20 
0.5 

17:26 
1.5 

23:08 
0.5 

<c 

W  22 

1 

2:30 
2.2 

9:87 
0.4 

15:80 
1.5 

21:35  1 
0.7  , 

M 

23 

4:00 
2.8 

10:66 
0.4 

17:00 
1.6 

22:45 
0.4 

S 

Th  23 

5:07 
2.3 

12:10 
0.4 

18.-20 
1.6 

•  •        « 

•  •        • 

S 

Th 

23 

8:80 
2.2 

10:33 
0.4 

16:85 
l.{> 

22:35 
0.6 

A  Tu 

24 

4:55 
2.8 

11:55 
0.4 

18KJ6 
1.6 

23:37 
0.4 

F 

24 

OKX) 
0.5 

5:55 
2.4 

12:53 
0.3 

18:55 
1.7 

F 

24 

4:25 
2.2 

11:25 
0.3 

17:28 
1.7 

28:80 
0.5 

W 

25 

6:40 
2.4 

12:45 
0.4 

19r00 
1.6 

•        •        • 

«        •        • 

8 

25 

0:45 
0.4 

6:50 
2.5 

13:30 
0.1 

19:30 
1.9 

8 

25 

5.-20 
2.2 

12:10 
0.2 

18:10 
L8 

•  •        • 

•  •        • 

Th 

26 

0:27 
0.4 

6:80 
2.5 

13:80 
0.8 

19:85 
1.6 

8 

26 

1:30 
0.2 

7:27 
2.6 

14:10 
0.0 

20:00 
2.1 

8 

26 

0:17 
0.3 

6:10 
2.3 

12:60 
0.1 

18:47 
2.1 

S    F 

1 

27 

1:10 
0.4 

7:10 
2.5 

14:08 
0.1 

20:08 
L7 

M  27 

2:10 
0.1 

8:10 
2.7 

14:47 
-0.1 

20:40 
2.3 

M 

27 

1:00 
0.1 

6:57 
2.4 

13:80 
0.0 

19:23 
2.3 

S 

1 

28 

1:58 
0.8 

7:68 
2.6 

14:46 
0.0 

20-38 
1.9 

• 

|Tu 

28 

2:55 
0.0 

8:50 
2.7 

15:25 
-0.2 

21:13 
2.5 

Ti 

28 

1:47 
-0.1 

7:40 
2.6 

14:10 
—0.1 

20.-00 
2.6 

29 

2:85 
0.2 

8:88 
2.7 

16:20 
—0.1 

21:10 
2.0 

W 

29 

2:30 
-0.2 

8:25 
2.7 

14:48 
-0.2 

20:40 
2.8 

•  M<30 

,           1 

8:17 
0.2 

9:15 
2.7 

16HX) 
-0.2 

21:47 
2.2 

E 

• 

Th  30 

8:13 
—0.4 

9:05 
2.7 

15:25 
-0.2 

21:20 
2.9 

Tu  31 

< 

4.00 
0.1 

9:55 
2.7 

16:38 
-0.2 

22:25 
2.3 

F 

31 

4:00 
-0.5 

9:50 
2.6 

16:05 
—0.2 

22:07 
3.0 

Thetid 
acomparifl 
from  Mean 
is  1.2  feet  b 
a  minus  (- 

The  til 
forenoon  (i 
is  3:47  p.  m 

•.ne^ 
equator;  A 

es  are  placed  In  the  order  of  occurrence,  wJ 
on  of  consecutive  heights  will  indicate  whet 
i  Low  Water,  which  is  the  datum  of  sound 
elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 

ne  used  is  Eastern  Standard.  75th  meridi 
St.  m.),  all  greater  are  in  the  afternoon  (p.  m. 

• 

'  moon;  3)t  Istquar.;  O.  full  moon;  (£,  3d  q\ 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
.her  it  is  high  or  low  water.    The  heights,  m 
ings  on  the  Coast  and  Geodetic  Survey  Cba 
water,  add  the  tabular  height  to  the  sound! 
iibtract  it. 

an  west;  0>>  is  midnight:  12i>  is  noon:  all 
)  and  when  diminished  by  12  give  the  times 

liar.;  E,  moon  on  the  equator;  N,  S,  mooni 

m  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

rts  for  this  region,  and  which 

ngs  given  on  the  cnart,  unless 

hours  less  than  12  are  in  the 
\  afternoon;  for  instance.  15:47 

farthest  north  or  south  of  the 

78 


NEW  LONDON  (Custom  House  Wharf),  CONNECTICUT,  1911. 


APRIL. 


c  i  Day of— 

S| — 

S    W.  Mo. 


1 

8      2 

I 

m'    3 

I 
Tu:    4 

,  • 

N'W.    5 

i>  m  6 

F,    7 

is 

MIO 
Tu  11 

E ;  w  12 

G  Th  13 
F  Il4 
S    15 


Time  and  HeiKht  of  High  and 
Low  Water. 


MAY. 


Day  of— 


s 

s  w. 


8 
9 


16 
17 
18 


§ 
M 

A  Tu 

s  W  19 
Th  20 
F'21 
S  22 
§  23 
M  24 
Tu  25 

E  '  W  26 
'Th  27 

•  '  F  28 
S  ;29 
S    30 


4:48 
—0.5 

5:38 
-0.4 

6:30 
—0.3 

0:40 
2.8 

1:40 
2.7 

2:45 
2.6 

3:53 
2.5 

5:00 
2.4 

0:00 
0.1 

0:57 
0.0 

1:47 
—0.1 

2:35 
-0.2 

8:18 
-0.2 

4K)0 
—0.2 

4:45 
—0.1 

5:30 
—0.1 

6:20 
0.1 

0:10 
2.4 

0:57 
2.8 

1:50 
2.2 

2:45 
2.1 

S:45 
2.1 

4:40 

2.1 

5:35 
2.2 

0:35 
0.1 

1:20 
-0.1 

2:05 
—0.3 

2:50 
—0.5 

8:40 

-o:6 

4:28 
—0.6 


10:83 
2.5 

11:20 
2.4 

12:10 
2.2 

7:80 
—0.1 

8:37 
0.0 

9:40 
0.1 

10:45 
0.1 

11:43 
0.0 

6:05 
2.4 

7:00 
2.5 

7:50 
2.4 

8:37 
2.4 

9:20 
2.8 

10:00 
2.2 

10:40 
2.1 

11:20 
1.9 

12:00 
1.8 

7:10 
0.2 

8:00 
0.8 

8:55* 
0.3 

9:50 
0.3 

10:40 
0.3 

11:25 
0.2 

12:10 
0.1 

6:25 
2.3 

7:10 
2.4 

7:55 
2.5 

8:40 
2.5 

9:25 
2.5 

10:12 
2.4 


16:45 
—0.1 

1730 
0.0 

18:25 
0.2 

13:10 
2.0 

14:23 
1.9 

15:40 
L9 

16:50 
2.0 

17:50 
2.1 

12:35 
0.0 

18:20 
—0.1 

14.-05 
-0.1 

14:45 
-0.1 

15:27 
—0.1 

16K)5 
0.0 

16:45 
0.2 

17:25 
0.8 

18:10 
0.5 

12:50 

1.7 

13:42 
L6 

14:45 
L6 

15:45 
1.7 

16:38 
1.8 

17:20 
2.1 

18:00 
2.3 

12:50 
0.0 

13:80 
-0.1 

14:10 
-0.2 

14:50 
—0.2 

15:33 
-0.1 

16:20 
0.0 


22:55 
3.0 

23:45 
8.0 


19:28 
0.3 

20:40 
0.3 

21:50 
0.3 

23:00 
0.2 


18:40 
2.3 

19:25 
2.5 

20:05 
2.6 

20:45 
2.7 

21:20 
2.8 

22:00 
2.7 

22:40 
2.7 

23:25 
2.6 


19:00 
0.6 

20:00 
0.7 

21KX> 
0.7 

22:00 
0.6 

28:00 
0.5 

28:47 
0.3 


18:45 
2.6 

19:28 
2.8 

20:10 
8.0 

20:55 
8.2 

21:45 
8.2 

22:38 
8.2 


N 


Mo. 


I  Time  and  Height  of  High  and 
I  Low  Water. 


O 


M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

s 


w 

Th 
F 

S 
8 


N 


w 

Th 
F 

S 
8 
M 
Tu 
W 


1' 

2 

3 

4 

5 

7; 

8 

9 
10 
11 
12' 
13' 
14 


M   15 


S'Tu  16 


17 
18 
19 
20 
21 


M|22 
Tu'23 


24 
25 
26 
27 
28 
29 
30 
31 


5:20 
—0.5 

6:15 
-0.4 

0:20 
2.9 

1:28 
2.7 

2:80 
2.5 

8:88 
2.4 

4:50 
2.3 

5:50 
2.2 

0:42 
0.0 

1:30 
0.0 

2:18 
-0.1 

8:00 
-0.1 

8:40 
—0.1 

4:25 

—0.1 

5K)5 
0.0 

5:50 
0.0 

6:87 
0.1 

0:22 
2.8 

1:10 
2.2 

2:03 
2.1 

8:00 
2.1 

2.1 

4:55 
2.1 

0:00 
0.0 

0:55 
—0.2 

1:40 
—0.4 

2:80 
—0.5 

3:22 
-0.6 

4:10 
-0.6 

5K)8 
—0.5 

5:57 
—0.4 


11:03 
2.3 

12:00 
2.1 

7:15 
—0.2 

8:15 
—0.1 

9:20 
0.0 

10:20 
0.0 

11:15 
0.0 

12:05 
0.0 

6:48 
2.2 

7:87 
2.1 

8:20 
2.1 

9:00 
2.0 

9:40 
L9 

10:17 
1.9 

•10:55 
1.8 

11:85 
L8 

12:17 
1.7 

7:25 
0.2 

8:15 
0.2 

9:05 
0.2 

9:55 
0.2 

10:40 
0.2 

11:25 
0.1 

5:60 
2.2 

6:40 
2.2 

7:30 
2.8 

8:18 
2.8 

9:05 
2.3 

10:00 
2.8 

10:53 
2.2 

11:50 
2.2 


17:10 
0.1 

18:10 
0.2 

13:a5 
2.0 

14:18 
2.0 

15:27 
2.0 

16:80 
2.2 

17:25 
2.3 

18:15 
2.4 

12:52 
0.0 

13:85 
0.0 

14:17 
0.0 

14:57 
0.1 

15:40 
0.2 

16:15 
0.8 

16:55 
0.5 

17:85 
0.6 

18:25 
0.7 

18:05 
1.7 

14K)0 
1.8 

14:56 
L9 

15:45 
•2.1 

16:85 
2.3 

17:20 
2.5 

12:10 
0.0 

12:60 
0.0 

13:87 
—0.1 

14:22 
-0.1 

15:10 
—0.1 

16:02 
0.0 

17:00 
0.0 

18KI0 
0.1 


28.-27 
3.1 


19:20 
0.2 

20:30 
0.3 

21:40 
0.3 

22:47 
0.2 

23:50 
0.1 


18:57 
2.6 

19:37 
2.7 

20:17 
2.7 

20:55 

2.8 

21:38 
2.7 

22:18 
2.T 

22:55 
2.6 

23:85 
2.4 


19:20 
0.7 

20:25 
0.6 

21:25 
0.6 

22:20 
0.4 

23:15 
0.2 


18:10 
2.8 

18-.52 
8.0 

19:45 
8.2 

20:85 
8.3 

21:28 
8.3 

22:15 
8.2 

23:10 
3.1 


JUNE. 


-•  Dayof- 

8 


W.  'Mo. 


E 


Th 

1 

F 

2 

S 

3 

8 

4 

M 

5 

Tu 

6 

W^ 

7 

Th 

8 

F 

9 

S 

10 

8 

11 

M 

12 

Tu 

13 

Time  and  Height  of  High  and 
Low  Water. 


<C 


W  14 

I 

Th'l5 
F  '16 
17 
8  18 
M   19 


E  Tu  20 

|w  21 

Th,22 

F    23 

S  ;24 

8    25 


P 


M 


26 


Tu  27 
W  28 
Th  29 
F    30 


0K)6 
2.9 

1K» 
2.7 

2:08 
2.4 

8:20 
2.2 

4:25 
2.1 

6:80 
2.0 

0:25 
0.1 

1:16 
0.1 

2:00 
0.1 

2:42 
0.0 

8:22 
0.0 

4:08 
0.0 

4:42 
0.0 

5:25 
0.0 

6:05 
0.0 

6:50 
0.1 

0:40 
2.3 

1:25 
2.2 

2:20 
2.1 

8.15 
2.1 

4:15 
2.0 

5:13 
2.0 

0:80 
—0.2 

1^ 
-Of.  8 

2:13 
— q.4 

8.-05 
-0.5 

8:56 
-0.6 

4-45 
—0.6 

6:87 
—0.5 

6:28 
—0.4 


6:56 
—0.3 

7:50 
—0.2 

8:50 
— O.l 

9:46 
0.0 

10:40 
0.0 

11:80 
0.1 

6:20 
2.0 

7:22 
1.9 

8:10 
1.8 

8:50 
1.8 

9:28 
L8 

10:00 
1.8 

10:32 
1.8 

11:10 

1.8 

11:50 
L9 

12:30 
2.0 

7:32 
0.1 

8:18 
0.2 

9K)8 
0.2 

9:50 
0.2 

10:40 
0.2 

11:80 
0.1 

6:10 
2.0 

7:06 
2.1 

8:00 
2.1 

8:50 
2.2 

9:45 
2.8 

10:40 
2.3 

11:83 
2.3 

12:80 
2.4 


12:62 
2,2 

13:67 
2.2 

15:00 
2.2 

16K)0 
2.3 

16:50 
2.4 

17:40 
2.6 

12:20 
0.1 

13:05 
0.1 

13:60 
0.2 

14:30 
0.2 

15:10 
0.3 

15:50 
0.4 

16:80 
0.5 

17:10 
0.5 

1<*:00 
0.6 

18:50 
0.6 

13:20 
2.1 

14:10 
2.2 

16K)8 
2.3 

15:65 
2.6 

16:48 
2.7 

17:40 
2.9 

12:20 
0.1 

13:10 
0.0 

14.-00 
—0.1 

14:55 
—0.1 

15:50 
—0.1 

16:48 
—0.1 

17:46 
—0.1 

18:47 
0.0 


19:05 
0.1 

20:13 
0.2 

21:20 
0.2 

22.-25 
0.2 

23:80 
0.2 


18:27 
2.6 

19:10 
2.7 

19:50 
2.7 

20:30 
2.7 

21:10 
2.7 

21:50 
2.7 

22-.S0 
2.6 

28:10 
2.5 

28:52 
2.4 


19:43 
0.5 

20:47 
0.4 

21:45 
0.4 

22:42 
0.2 

28:37 
0.0 


18:82 
3.0 

19:26 
8.2 

20:15 
8.2 

21:08 
3.8 

22:00 
8.2 

22:52 
8.0 

28:45 
2.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights.  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Cnarta  for  this  region,  and  which 
is  1.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  Meridian  W;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is 3:47  p.m. 

9,  new  moon:  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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SEPTEMBER. 
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Time  and  Heic[ht  of  High  and 
Low  Water. 

i 

Day of— 

Time  and  Height  of  Hi\ 
Low  Water. 
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21:83 
0.3 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

1 

3 

1 

0:17 
2.6 

7:25 
—0.2 

18:27 
2.4 

19:55 
0.1 

1> 

Tu 

1 

1 

2:17 
2.0 

8:37 
O.l 

14:40 
2.5 

1 

F 

4:00 
L6 

10:00 
0.5 

15:56 
2.2 

28:07 
0.4 

E     S 

2 

1:45 
2.4 

8:20. 
—0.1 

14:28 
2.4 

21:00 
0.2 

W 

1 
1 

2 

8:22 

1.8 

9:32 
0.2 

1537 
2.4 

22:40 
0.4 

8  !  ^ 

2 

5:17 
L6 

11:00 
0.5 

16:52 
2.2 

•        ■        • 

D  M 

3 

2:50 
2.2 

9:15 
0.0 

15:20 
2.5 

22:00 
0.2 

Th 

3 

4:35 
1.7 

10:30 
0.3 

16:82 
2.4 

28:40 
0.4 

8 

3 

0:00 
0.4 

6:15 
L6 

11:52 
0.6 

17:45 
2.8 

Tu 

4 

8:57 
2.0 

10:10 
0.1 

16:15 
2.5 

23:08 
0.3 

1 

4 

5:47 
1.6 

11:25 
0.4 

17:26 
2.4 

■        •        • 

M 

4 

0:47 
0.8 

6:5') 

1.7 

12:40 
0.4 

18:85 
2.8 

W 

5 

5:05 
L8 

11  .-00 
0.2 

17:05 
2.5 

•        •        ■ 
■        •        • 

A 

S 

5 

0:87 
0.4 

6:50 
L6 

12:18 
0.4 

18:15 
2.4 

Tu 

5 

1:26 
0.2 

7:28 
1.9 

18:26 
0.8 

19:15 
2.4 

iTh 

6 

0:08 
0.3 

6:10 
1.7 

11:55 
0.2 

17:55 
2.5 

S 

8 

6 

1:22 
0.3 

7:35 
L6 

13K)6 
0.3 

19:00 
2.5 

W 

6 

2.-00 
0.0 

7:62 
2.1 

14:06 
0.1 

20:00 
2.6 

F 

7 

1:00 
0.8 

7:08 
L7 

12:42 
0.3 

18:42 
2.6 

|M 

7 

2:00 
0.2 

8:05 
1.7 

13:50 
0.3 

19:43 
2.6 

Th 

/ 

2:87 
0.0 

857 
2.8 

14:45 
0.0 

20:85 
2.6 

A     S 

8 

1:47 
0.2 

7:56 
1.7 

13:30 
0.3 

19:25 
2.6 

Tu 

1 
1 

8 

2:40 
0.1 

8:38 
1.8 

14:30 
0.3 

20:28 
2.6 

O 

F 

8 

8:10 
-0.1 

8:57 
2.6 

16:28 
-0.1 

21:15 
2.6 

1  S 

9 

2:28 
0.1 

8:82 
L7 

14:10 
0.3 

20:08 
2.7 

1 

9 

3:18 
0.0 

9:03 
2.0 

15:10 
0.2 

21:08 
2.7 

S 

9 

8:48 
—0.1 

9:32 
2.6 

16:00 
—0.2 

21:N5 
2.6 

SiM 

10 

8:05 
0.1 

9:03 
1.7 

14:52 
0.3 

20:47 
2.7 

Th 

10 

3:47 
—0.1 

9:85 
2.2 

15:48 
0.1 

21:40 
2.6 

E 

8 

10 

4:17 
—0.1 

10:10 
2.7 

16:46 
-0.2 

22:85 
2.6 

0  Tu'll 

1 

8:42 
0.0 

9:85 
1.8 

15:82 
0.3 

21:25 
2.7 

F 

11 

4:23 
-0.1 

10:08 
2.8 

16:25 
0.1 

22-20 
2.6 

1 

M 

11 

4:52 
0.0 

10:66 
2.8 

17.-82 
-0.2 

28:16 
2.4 

,       W  12 

1 

4:20 
—0.1 

10:08 
1.9 

16:10 
0.4 

22:05 
2.6 

S 

12 

5:00 
-0.1 

10:45 
2.5 

17:10 
0.1 

28:00 
2.5 

Tu 

12 

6:30 
0.1 

11:42 
2.8 

18.-26 
-0.2 

•  •        • 

•  •        • 

Th  13 

5:00 
—0.1 

10:40 
2.0 

16:50 
0.4 

22:45 
2.6 

E"  § 

13 

5:82 
0.0 

ll:-25 
2.6 

17:66 
0.1 

28:43 

2.4 

W 

13 

0:00 
2.3 

6:18 
0.2 

12:38 
2.8 

19:20 
0.0 

F    14 

5:85 
—0.1 

11:18 
2.2 

17:80 
0.3 

28:25 
2.5 

M 

14 

6:10 
0.1 

12:10 
2.6 

18:45 
0.1 

•  •         • 

•  •         • 

Th 

14 

0:50 
2.1 

7:05 
0.8 

13:80 
2.7 

20:25 
0.1 

S    15 

6:10 
0.0 

12:00 
2.3 

18:20 
0.8 

•  •         • 

•  •        t 

Tu 

15 

0:25 
2.3 

6:50 
0.2 

18:00 
2.6 

19:43 
0.1 

c 

F 

15 

1:50 
L9 

8:10 
0.4 

14:80 
2.6 

21:80 
0.1 

8    16 

0:10 
2.4 

6:50 
0.1 

12:45 
2.4 

19:10 
0.3 

W 

16 

1:12 
2.1 

7:85 
0.3 

18:63 
2.6 

20:47 
0.1 

N 

S 

16 

•      8:05 
L8 

9:22 
0.4 

16:85 
2.6 

22:86 
0.1 

E    M   17 

1 

0:55 
2.3 

7:80 
0.2 

13:35 
2.5 

20:10 
0.3 

(C  Th 

17 

2K)5 
2.0 

8:30 
0.4 

14:52 
2.6 

21:60 
0.2 

P 

8 

17 

4:25 
1.8 

10:87 
0.8 

16:40 
2.6 

23:87 
0.1 

Tu 

18 

1:42 
2.1 

8:17 
0.2 

14:25 
2.5 

21:12 
0.2 

F 

18 

8:18 
1.8 

9:36 
0.4 

16:65 
2.7 

22:55 
0.1 

M 

18 

6:82 
1.9 

11:48 
0.1 

17:45 
2.6 

t        •        * 

•        •        • 

(C   W 

19 

2:37 
2.0 

9H)5 
0.8 

15:20 
2.6 

22:15 
0.2 

S 

19 

4:80 
1.8 

10:42 
0.3 

17:00 
2.7 

28:57 
0.1 

Tu 

19 

0:82 
0.0 

6:80 
2.1 

12:42 
0.0 

18:48 

2.6j 

Th  20 

8:40 
1.9 

10:00 
0.8 

16:20 
2.7 

23:17 
0.1 

N    8 

20 

5:40 
1.8 

11:50 
0.2 

17:57 
2.8 

•        1        • 
«        •        • 

W 

20 

1:22 
—0.1 

7:20 
2.8 

18:86 
-0.2 

19:37 
2.7 

F   21 

4:45 
L9 

11:00 
0.8 

17:17 
2.8 

• 

■        •        ■ 

P  M 

21 

0:58 
0.0 

6:40 
2.0 

12:50 
0.0 

18:55 
2.9 

Th 

21 

2:08 
-0.2 

8:03 
2.5 

14:27 
-0.8 

20:27 
2.7 

i  S    22 

1 

0:18 
0.0 

5:50 
1.9 

12K)0 
0.2 

18:12 
8.0 

Tu 

22 

1:43 
—0.2 

7:85 
2.2 

13:45 
-0.1 

19:48 
2.9 

f  ^ 

22 

2-50 
-0.8 

8:45 
2.7 

15:15 
—0.3 

21:16 
2.6 

1 

S 

23 

1:10 
-0.1 

6:50 
2.0 

12:55 
0.0 

19:08 
8.1 

• 

•  W 

23 

2-30 
—0.3 

8:25 
2.4 

14:40 
-0.8 

20:40 
2.9 

S 

23 

8:88 
-0.8 

9:27 
2.8 

16:00 
—0.3 

22:00 
2.5 

P,M 

24 

200 

—0.8 

7:47 
2.1 

13:52 
-0.1 

20KX) 
3.1 

Th 

24 

8:17 
—0.4 

9:10 
2.6 

15:80 
—0.3 

21:80 
2.9 

8 

24 

4:16 
-0.2 

10:10 
2.8 

16:60 
—0.3 

22:45 
2.8 

•  iTu  25 

■      I      ; 

2:50 
—0.4 

8:46 
2.2 

14:47 
—0.2 

•20:52 
3.1 

F 

25 

4:00 
—0.4 

9:57 
2.7 

16:20 
-0.3 

22:18 
2.8 

M 

25 

5.00 
—0.1 

10:55 
2.8 

17:40 
-0.2 

23:30 
2.2 

W  26 

1           , 

8:40 
—0.5 

9:30 
2.4 

15:40 
—0.2 

21:45 
3.1 

E     S 

26 

4:45 
—0.3 

10:40 
2.7 

17:10 
—0.8 

28:06 
2.6 

Tu 

26 

5:40 
0.1 

11:40 
2.7 

18:80 
0.0 

•  •        • 

•  ■        • 

Th  27 

1 

4:25 
—0.5 

10.-20 
2.6 

16-.35 
-0.2 

22:35 
8.0 

§ 

27 

5:80 
-0.2 

11:80 
2.7 

18.-05 
-0.1 

28:55 
2.4 

W 

27 

0:20 
2.0 

6:28 
0.8 

12:28 
2.6 

19:26 
0.2 

'  F  28 

5:12 
-0.4 

11:10 
2.6 

17:80 
—0.2 

28:27 
2.7 

M 

28 

6:15 
-0.1 

12:15 
2.6 

19H)0 
0.0 

«        •        • 

»        •        ■ 

Th 

28 

1:10 
1.8 

7:22 
0.5 

18:20 
2.4 

20:26 
0.8 

1 

S    29 

6:02 
-0.8 

12K)0 
2.6 

18:28 
-0.1 

•  •        • 

•  •        • 

Tu 

29 

0:47 
2.1 

7:05 
0.1 

18K)5 
2.5 

19:57 
0.1 

A 

F 

29 

2:10 
1.6 

8:25 
0.6 

14:16 
2.2 

21:25 
0.4 

E 

S 

30 

0:20 
2.5 

6:62 
-0.2 

12:52 
2.6 

19:27 
0.0 

w 

30 

1:48 
L9 

8:00 
0.8 

14:00 
2.4 

21:00 
0.8 

S 

3) 

S 

30 

8:28 
1.6 

9:27 
0.6 

16:15 
2.1 

2226 
0.4 

M 

31 

1:18 
2.8 

7:42 
0.0 

18:45 
2.5 

20:80 
0.1 

})  Th  31 
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2:47 
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14:57 
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22:06 
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• 
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The  tides  are  placed  in  the  order  of  occnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  3.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (-)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard.  75th  meridian  W.;  o^  is  midnight,  12i>  Is  noon*,  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  iii  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q.  ^^11  moon:  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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23:10 
7.5 

E    W 

12 

4:52 
-0.8 

10:53 
7.6 

17:07 
-0.7 

28:00 
7.9 

F 

12 

5:12 
-0.8 

11:10     17:16 
7.0        0.0 

2SK)8 
7.8 

M 

12 

5:52 
-0.4 

11:45 
6.5 

17:46 
0.6 

23:42 
7.6 

o 

Th 

13 

5:83 
—0.9 

11:30 
7.4 

17:42 
-0.4 

2837 
8.0 

o 

8 

13 

6:47 
-0.7 

11:43      17:48 
6.8        0.3 

23:87 
7.7 

8 

Tu 

13 

6:23 
—0.3 

1210 
6.6 

18:13 
0.6 

■        •        • 
«        •        ■ 

F   14 

1 

6:10 
—0.8 

12:05 
7.2 

18:17 
-0.1 

•  •    « 

•  •    • 

8 

14 

6:20 
—0.6 

12:12     18:15 
6.7        0.5 

•  •        • 

•  •        • 

W 

14 

0:15 
7.4 

6:52 
-0.1 

12:43 
6.7 

18:47 
0.6 

S    15 

0:10 
7.8 

6:47 
—0.6 

12:40 
6.9 

18:60 
0.2 

A  M 

15 

0:10 
7.6 

6:52      12:38 
—0.3        6.6 

18:40 
0.7 

Th 

15 

0:58 
7.4 

7:26 
—0.1 

13:22 
6.8 

19:26 
0.6 

S    16 

0:43 
7.6 

7:20 
-0.3 

18:10 
6.7 

19:20 
0.6 

8   Tu  16 

1 

0:43 
7.4 

7:20     18:12 
0.0        6.5 

19:18 
0.8 

F 

16 

1:33 
7.2 

8:00 
0.0 

14:05 
6.9 

20:10 
0.6 

M  17 

1:17 
7.4 

7:55 
0.0 

13:48 
6.4 

19:50 
.  0.9 

W 

1 

17 

1:20 
7.2 

7:65     13:50 
0.2        6.4 

19:52 
1.0 

8 

17 

2:17 
7.1 

8:40 
0.1 

14:50 
7.0 

21.-00 
0.6 

A  Tu  18 

1-.55 
7.1 

8:82 
0.3 

14:20 
6.2 

20:25 
LI 

Th 

18 

2:00 
7.0 

8:32      14:82 
0.3        6.4 

a0:85 
LO 

8    18 

1 

8:04 
7.0 

9:25 
0.1 

16:40 

7.1 

21:58 
0.5 

s  ,  W  19 

1 

2:35 
6.8 

9:12 
0.6 

15:08 
6.1 

21:08 
.L8 

F 

19 

2:47 
6.8 

9:16     15:19 
0.4        6.5 

21:28 
1.0 

19 

3:55 
6.8 

10:15 
0.2 

16:32 
7.3 

22:52 
0.4 

Th  20 

i 

8:20 
6.6 

9:57 
0.8 

15:52 
6.0 

22:00 
L4 

8 

20 

8:35 
6.6 

10:01      16:12 
0.5        6.6 

22:26 
LO 

E  Tu 

1 

20 

* 

4:50 
6.8 

11:08 
0.2 

17^27 
7.5 

23!5S 
0.2 

(C 

F   21- 

4:12 
6.4 

10:48 
0.9 

16:47 
6.0 

28:03 
L8 

(c  s  ;2i 

1 

4:80 
6.5 

10:64      17:07 
0.5        6.8 

28:27 
0.8 

W 

21 

5:48 
6.8 

12KJ8 
0.2 

18:23 
7.7 

•        •         ■ 
«         •        • 

S    22 

1 

5:07 
6.3 

11:47 
0.8 

17:48 
6.8 

•  •        • 

•  •        • 

M  22 

5:27 
6.6 

11:48      18:02 
0.4        7.1 

■        «        ■ 
>        ■        • 

Th 

22 

0:55 
0.0 

6:48 
6.9 

13:00 
0.1 

19:20 
8.0 

S   23 

0K)8 
1.2 

6:07 
6.4 

12:38 
0.7 

18:42 
6.7 

Tu 

2a 

0:30 
0.5 

6:26      12:43 
6.8         0.2 

18:67 
7.6 

F 

23 

1:66 
-0.4 

7:47 
7.1 

13:68 
-0.1 

20:15 
8.8 

M  24 

1:10 
0.7 

7:05 
6.7 

13:82 
0.3 

19:37 
7.2 

E  w  24 

1:30 
0.0 

7:23      13:88 
7.0     -0.1 

19:60 
8.0 

8 

24 

2:52 
—0.7 

8:45 
7.8 

14:67 
-0.2 

21:10 
8.6 

Tu  25 

1             1 

2:07 
0.2 

8:00 
7,1 

14:22 
0.1 

20:27 
7.8 

Th  25 

1 

2:25 
—0.5 

8:18      14:30 
7.3     —0.4 

20:48 
8.6 

P 

S   25 

8:47 
— LO 

9:42 
7.4 

15:58 
—0.4 

22:05 
8.6 

E  W  26 

2:55 
-0.4 

8:50 
7.5 

15:07 
-0.5 

21:18 

8.4 

F 

26 

8:17 
—0.9 

9:10      15:22 
7.6     —0.6 

21:38 
8.8 

« 

M 

26 

4:40 
—1.2 

10:40 
7.6 

16:48 
-0.6 

22:68 
8.6 

Th 

27 

3:42 
-0.9 

9:40 
7.7 

15:52 
—0.8 

22:00 
8.8 

8 

27 

4:07 
— L8 

10:02      16:10 
7.8     —0.8 

22:22 
8.9 

Tu 

27 

6:83 
— L3 

11:32 
7.6 

17:46 
-0.4 

28:60 
8.4 

• 

F 

28 

4:27 
—1.8 

10:25 
8.1 

16:35 
— LO 

22:46 
9.0 

? 

8 

28 

4:56 
— L5 

10:52     17:00 
7.9     -0.7 

28:12 
8.9 

W 

28 

6:27 
— L2 

12:28 
7.6 

18:41 
-0.8 

•  •        • 

•  •        ■ 

S 

29 

5:12 
-L5 

11:18 
8.2 

17-20 
—1.0 

28:82 
9.1 

M 

29 

5:46 
— L5 

11:44      17:52 
7. 8     —0. 6 

■        •        • 
•        ■        • 

Th 

29 

0:46 

8.1 

7:20 
-LO 

13:24 
7.6 

19:42 
—0.1 

P 

8 

30 

6K)0 
—1.5 

12H)0 
8.1 

18:10 
—0.8 

•        ■        • 
■        •        > 

N 

Tu 
W 

30 
31 

0:02 
8.7 

.      0:64 
8.3 

6:37      12:37 
— L8        7.7 

7:80      18:82 
—0.9         7.4 

• 

18:46 
-0.4 

19:48 
0.1 

F 

80 

1:89 
7.7 

8:16 
-0.6 

14:21 
7.8 

20:45 
0.1 

The  tii3 
a  compari» 
from  Mean 
3.6  feet  bel 
minus  ( - ) 

The  tiB 
(a.  m.),all 

i        •.  ne\i 
1  equator;  A 

[esare  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  soundin 
ow  mean  sea  level.    To  find  the  depth  of  w 
sign  is  before  the  height,  in  which  case  sut 

ae  used  is  Eastern  Standard.  75th  meridian, 
greater  are  In  the  afternoon  ( p.  m. )  and  wh€ 

r  moon ;  ^.  1st  quar. :  O^  '"^^  moon  ;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.   The  heights,  ir 
gs  on  the  Coast  and  Geodetic  Survey  Chart 
ater.  add  the  tabular  height  to  the  sbundlnf 
>tract  it.     ^ 

W.:  0»»  is  midnight,  121^  is  noon:  all  hours  h 
»n  diminished  by  12  give  the  times  after  noon 

quar. ;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 
L  feet  and  tenths,  are  reckoned 
B  for  this  region,  and  which  Is 
^  given  on  the  chart,  unless  a 

S88  than  12  are  in  the  forenoon 
;  for  instance.  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 

WILLETS  POINT  (Government  Wharf),  NEW  YORK,  1911 
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JULY. 


a 


D«yof— 


W. 


S 

M 
Tu 
W 


s 

o 


Mo. 


1 
2 
3 

4 
5 


Th    6 


F 

S 

M 


7 

8 

9 

10 


Tail 
w'l2 
Th  13 
14 

15 
16 


Y 

S 

« 

Tu 

a  w'i9 

I    I 

Th  20 


17 
18 


F 
S 
N     S 


21 
22 
23 


P  M   24 


Tu  25 
W  26 


E 


.Th 
'  F 

S 

S 

M 


27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


2:88 
7.8 

8:84 

6.8 

4:43 
6.4 

0:07 
0.4 

1:12 
0.2 

2HI7 
0.1 

2:57 
—0.1 

3:89 
—0.2 

4:16 
-0.2 

4:48 
—0.2 

5:18 
-0.2 

6:47 
—0.3 

6:18 
—0.4 

0:29 
7.6 

1:09 
7.6 

1:61 
7.6 

2:37 
7.4 

3:25 
7.2 

4:17 
7.0 

5:15 
6.8 

0:28 
0.0 

1:28 
—0.2 

2:27 
—0.4 

8:81 
—0.7 

4:87 
—1.0 

5:22 
— l.l 

6:12 
—LI 

0:81 
8.0 

1:22 
7.7 

2:14 

7.8 

8:08 
6.8 


9:10 
—0.8 

10:10 
0.1 

11:18 
0.4 

5:58 
6.1 

7:06 
6.1 

8:10 
6.2 

9:01 
6.2 

9:42 
6.2 

10:12 
6.2 

10:40 
6.4 

11K)7 
6.6 

11:40 
6.9 

12:18 
7.1 

6:52 
—0.5 

7:80 
-0.4 

8:10 
-0.4 

8:55 
—0.2 

9:40 
0.0 

10:38 
0.1 

11:80 
0.3 

6:16 
6.7 

7:22 
6.8 

8:25 
6.9 

9:27 
7.2 

10:25 
7.4 

11:20 
7.6 

12:12 
7.7 

7:02 
— LO 

7:52 
-0.7 

8:43 
—0.8 

9:85 
0.2 


15:15 
7.1 

16:15 
6.9 

17:16 
6.8 

12:18 
0.6 

13:18 
0.6 

14:12 
0.6 

15:00 
0.6 

15:38 
0.7 

16:12 
0.7 

16:44 
0.6 

17:12 
0.5 

17:45 
0.3 

18:23 
0.2 

12:57 
7.4 

13:37 
7.6 

14:21 
7.7 

15K)9 
7.7 

16:00 

7:7 

16:54 
7.7 

17:52 
7.7 

12:81 
0.3 

13:81 
0.8 

14:40 
0.1 

15:42 
—0.1 

16:40 
—0.4 

17:85 
—0.5 

18« 
—0.5 

18:02 

7.7 

13:54 
7.6 

14:4ft 

7.4 

15S8 

7.1 


21:47 
0.3 

22:57 
0.4 


18:15 
6.8 

19:12 
6.9 

20:01 
7.0 

20:45 
7.1 

21:27 
7.2 

22:03 
7.3 

22:37 
7.4 

23:12 
7.5 

28:50 
7.6 


19«5 
0.0 

19:48 
0.0 

20:81 
0.0 

21:25 
0.0 

22:21 
0.0 

23:20 
0.0 


18:50 

7.8 

19:51 
7.9 

20-^1 

8.0 

21:48 
8.2 

22,-45 
8.3 

23.'S9 

8.2 


19:25 
—0.4 

20:22 


21:17 
«.l 

22:19 
0.3 


AUGUST. 


c  Dayof- 


W.  Mo. 


Time  and  HeUht  of  High  and 
Ix)w  Water. 


O 


Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 


1 
2 
3 
4 
5 
6^ 
7 
8 
9 
10 


F   11 
S    12 


M 


13 

14 


Tu  15 
W,16 


Th 


17 


F,18 
S  il9 


M 

Tu 

W 

Th 


£ 


20 
21 
22 
23 
24 


F   25 
S    26 


IS 


27 


M  28 
Tu29 

W  30 

I 

Th  31 


4:07 
6.8 

5:10 
5.9 

0:28 
0.6 

1:28 
0.5 

2:20 
0.4 

8:06 
S).Z 

3:42 
0.2 

4:15 
0.0 

4:16 

—0.2 

5:15 
—0.4 

5:47 
—0.6 

0:05 
7.9 

0:45 
7.9 

1:26 
7.8 

2:10 
7.7 

2:57 
7.4 

3:50 
7.0 

4:48 
6.7 

5:68 
6.5 

1:10 
0.2 

2:21 
0.0 

3:22 
—0.4 

4:18 
-0.7 

5KJ7 
-0.9 

5:M 
—1.0 

0:18 
7,9 

IM 
7.6 

1.50 
7.2 

2:37 
6,7 

8:26 
6.2 

4:17 
5.8 


10:38 
0.6 

11:36 
LO 

6:22 
5.7 

7:30 
5.7 

8:25 
5.8 

9:05 
5.9 

9:35 
6.1 

10:03 
6.4 

10:34 
6.9 

11:10 
7.3 

11:28 
7.7 

6:_>2 
-0.7 

7:00 
-0.7 

7:40 
—0.6 

8:28 
—0.4 

9:10 
—0.1 

10:08 
0.2 

11H» 
0.5 

12:10 
0.7 

7:05 
6.4 

8:15 
6.6 

9:20 
7.0 

10:18 

7.4 

11:09 
7.7 

11:56 
7.9 

6:42 
—0.9 

7:27 
—0.6 

8:12 
—0.1 

8:57 
0.4 

9:46 
0.9 

10:38 
1.3 


16:32 
6.8 

17:28 
6.6 

12:38 
LI 

13:37 
1.1 

14:27 
1.1 

15:06 
LO 

15:44 
0.8 

16:17 
0.5 

16:47 
0.2 

17:22 
-0.1 

18:01 
-0.4 

12:28 
8.0 

13K)9 
8.2 

13:53 
8.2 

14:40 
8.1 

15:30 
7.9 

16r24 
7.7 

17:24 
7.4 

18:28 
7.3 

13:23 
0.6 

14:87 
0.4 

15:42 
0.0 

16:38 
—0.4 

17:30 
-0.6 

18:19 
-0.7 

12:42 
7.9 

18:26 
7.8 

14:10 
7.5 

14:57 

7.2 

15:45 
6.8 

16:36 
6.5 


23:25 
0.5 


18:27 
6.5 

19:20 
6.5 

20:10 
6.7 

20:56 
6.8 

21:35 
7.1 

22:10 
7.3 

22:47 
7.6 

23:25 
7.8 


18:42 
—0.5 

19:24 
—0.6 

20:10 
-0.6 

20:59 
—0.4 

21:58 
-0.2 

22:53 
0.0 

23:58 
0.2 


19:85 
7.4 

20:42 
7.5 

21:43 

7.8 

22:38 
8.0 

23:29 
8.0 


19K» 
—0.7 

19:56 
-0.4 

20:47 
—0.1 

21:38 
0.3 

22:35 
0:7 

23:35 
0.9 


SEPTEMBER. 


e  Day  of — I 

I  :  Time  and  Height  of  High  and 


W.  Mo. 


Low  Water. 


A 

S  I 


F 

S 

M 

Tu 

W 

Th 

O    F 

8 

8 

M 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


N 
P 


Tull2 

I 

W  13 

Th  14 
F  15 
S  16 
8:17 

M   18 


f 


Tu 
W 
Th 

F 

S 

8 


19 
20 
21 
22 
23 
24 


M:25 
Tu  26 


s 


W 

Th 
F 

8 


27 
28 
29 
30 


5:20 
5.5 

0:40 
0.9 

1:86 
0.8 

2:23 
0.6 

3:01 
0.4 

8:39 
0.1 

4:08 
—0.2 

4:40 
-0.5 

5:15 
—0.8 

5:52 
—0.9 

0:20 
8.1 

1:02 
8.0 

1:47 

7.8 

2:36 
7.4 

3:29 

7.0 

4:30 
6.6 

5:40 
6.3 

1:01 
0.4 

2:13 
0.1 

8:16 
—0.3 

4:07 
-0.6 

4:54 
—0.8 

5:39 
—0.8 

002 
7.6 

0:48 

7.4 

1:22 
7.0 

2:08 
6.6 

2:46 
6.2 

8:32 
5.8 

4:22 
5.6 


11:43 
L5 

6:25 
5.4 

7:23 
5.5 

8:11 
5.8 

8:49 
6.2 

9:28 
6.7 

10:00 
7.3 

10:40 
7.9 

11:20 
8.3 

12K)0 
8.6 

6:32 
—0.9 

7:13 
—0.8 

7:57 
—0.5 

8:46 
0.0 

9:41 
0.4 

10:46 
0.8 

12:02 
LO 

6:57 
6.3 

8:14 
6.6 

9:15 
7.1 

10:06 
7.5 

10:52 
7.9 

11:85 
8.0 

6:18 
—0.6 

6:50 

—0.3 

7:37 
0.1 

8:16 
0.6 

8:5« 
LO 

9:45 
L4 

10.42 
L6 


17:33 
6.3 

12:50 
L5 

18:45 
L4 

14:33 
LI 

15:10 
0.8 

15:45 
0.3 

16:18 
-0.2 

16:57 
-0.6 

17:87 
—0.9 

18:18 
—LI 

12:43 
8.7 

18:27 
8.6 

14:13 
8.3 

15:03 
7.9 

16:00 
7.5 

17:02 
7.1 

18:12 
6.9 

13:30 
0.8 

14:45 
0.8 

15:48 
-0.2 

16:88 
—0.6 

17.-20 
—0.8 

18:05 
-0.9 

12:15 
8.0 

12:56 
7.9 

13:85 
7.6 

14:16 
7.2 

15:00 
6.8 

15:48 
6.5 

16:40 
6.2 


18:32 
6.2 

19:27 
6.3 

20:J8 
6.6 

20:59 
6.9 

21:38 
7.3 

22:18 
7.6 

23:00 

7.y 

23:40 
8.i 


19:00 
—LI 

19:47 
—LI 

20-87 
—0.7 

21:80 
—0.8 

22:31 
0.1 

23:42 
0.4 


19:27 
6.9 

20:38 
7.1 

21:38 
7.4 

22:31 
7.7 

23:17 
7.7 


18:47 
—0.8 

19:80 
-0.5 

2013 
—0.1 

20.58 
0.3 

21:46 
0.6 

22-40 
LO 

23!86 
LI 


The  tides  are  placed  In  the  order  of  oeeurrenee.  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heigii-tfl  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  t2»e  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  3.6  feet  below  mean  sea  lev<el.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  .subtract  it. 

The  time  used  is  Eastern  Staitdard.  75th  meridian  W.;  0^  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  aftortkooa  (p.  bel  )  and  when  diminished  by  12  give  the  times  after  noon,  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  ^uH  laoon,  ([,  3d  quai.,  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

as 

Day  of— 
W.  Mo. 

Time  and  Heiarhtof  Hi^h  and 
Low  Water. 

W. 

1 

Mo. 
1 

W. 
W 

Mo. 
1 

S 

5:26 
5.5 

12:08 
1.7 

17:45 
6.0 

•        ■        a 

0:27 
0.8 

6:25 
6.4 

13K)0 
LO 

18:47 
6.4 

E 

Fi    1 

1 

018 
0.4 

6:84 

7.4 

18H)5 
0.2 

1 
18:57 
6.8 

M 

2 

0:47 
1.0 

6:80 
5.6 

13K)7 
L5 

18:45 
6.1 

Th 

2 

1:11 
0.6 

7:17 
7.0 

13:52 
0.4 

19:40 
6.8 

■ 

8 

2 

1:10 
0.2 

7:26 
7.8 

14.-00 
—0.2 

19:52 
7.1 

Tu    3 

1:36 
0.8 

7:22 
6.0 

13:57 
1.1 

19:88 
6.4 

E 

F 

3 

2:01 
0.2 

7.5 

14:38 
-0.1 

20:80 
7.2 

8 

3 

2K» 

—0.1 

8:27 
8.8 

14:50 
-0.7 

20:45 
7.4  , 

1 

W 

4 

2:16 
0.6 

8K)5 
6.5 

14:89 
0.6 

20:25 
6.8 

S 

4 

2:45 
-0.2 

8:52 
8.1 

15:22 
-0.7 

21:17 
7.6 

M 

4 

2:53 
—0.4 

9K>7 
8.6 

15:40 
—LI 

•21:35 
7.7 

Th 

5 

2:56 
0.2 

8:47 
7.1 

15:16 
0.1 

21  K» 
7.2 

8 

5 

8:28 
-0.6 

9:37 
8.6 

16:05 
—LI 

22:03 
7.9 

O  Tu 

5 

8:45 
—0.6 

9:67 
8.8 

16:27 
— L4 

22:27 

7.8 

F 

6 

SUM) 
-0.2 

9:28 
7.7 

15:56 
-0.5 

21:50 
7.6 

o 

M 

6 

4:12 
—0.8 

10:22 
8.9 

16:60 
-L4 

22:60 
8.1 

p 

W 

6 

4:83 
-0.7 

10:47 
8.9 

17:17 
— L5 

23:18 
7.9 

K 

o 

8 

7 

4.-06 
-0.6 

lOKH 
8.8 

16:34 
—0.9 

20:32 
7.9 

Tu 

7 

4:55 
—0.9 

11:08 
9.0 

17:35 
— L5 

28:35 
8.1 

N 

Th 

7 

5:28 
-0.7 

11:87 
8.8 

18:06 
— L4 

•  •         • 

•  •         • 

8 

8 

4:48 
-0.9 

10-.50 
8.7 

17:12 
—1.8 

23:15 
8.1 

p 

W 

8 

5:42 
-0.8 

11:55 
8.9 

18:22 
— L4 

•  •         ■ 

•  •         • 

F 

8 

0:10 
7.8 

6:17 
-0.5 

12:27 
8.7 

19:00  , 
—LI 

M 

9 

r 

5:22 
-1.0 

11:33 
8.9 

17:56 
— L4 

28:57 
8.2 

N 

Th 

9 

0:24 
7.9 

6:30 
-0.6 

12:43 
8.6 

19:12 
—LI 

8 

9 

1:02 
7.6 

7:18 
-0.2 

18.-21 

8.1 

19:M 
—0.8 

Tu 

10 

6:04 
-4).  9 

12:17 
8.9 

18:40 
—1.4 

■        •        • 

F 

10 

1:18 
7.6 

7:20 
-0.2 

18:33 
8.2 

20:05 
—0.7 

8 

10 

1:58 
7.8 

8:18 
-0.2 

14:16 
7.5 

20:53 
—0.4 

W 

11 

0:42 
8.0 

6:48 
—0.7 

18:02 

8.7 

19:27 
—LI 

S 

11 

2K)7 
7.2 

8:17 
0.2 

14:28 
7.6 

21:03 
—0.8 

M 

11 

2:59 
7.0 

9:28 
0.5 

15:18 
7.0 

21:.'>8 
0.0  ' 

p 

Th 

12 

1:28 
7.7 

7:84 
—0.8 

13:50 
8.3 

20:17 
-4).  7 

8 

12 

3:07 
6.9 

9:24 
0.7 

15:29 
7.0 

22:11 
0.2 

a 

Tu 

12 

4:05 
6.9 

10:45 
0.6 

16:30 
6.6 

28K)9 
0.3 

N 

F 

13 

2:18 
7.8 

8:27 
0.1 

14:43 
7.7 

21:14 
-«.3 

c 

M 

13 

4:17 
6.5 

10:48 
0.9 

16:40 
6.6 

23:32 
0.4 

£ 

VV 

13 

5:18 
6.8 

12:08 
0.4 

17-50 
6.4 

•  •         • 

•  •         ■ 

(C 

8 

14 

3:16 
6.8 

0:28 
0.6 

15:42 
7.2 

22:20 
0.2 

Tu 

14 

5:36 
6.5 

12:28 
0.7 

18:08 
6.4 

*        •        • 
■        •        • 

Th 

14 

0:20 
0.8 

6:28 
6.9 

18:10 
0.2 

19«7 
6.4 

8 

15 

4:20 
6.4 

10:48 
LO 

16:48 
6.7 

23:88 
0.5 

W 

^15 

0:45 
0.3 

6:58 
6.8 

13:38 
0.8 

19:26 
6.6 

F 

15 

1.'24 
0.2 

7:25 
7.2 

14:10 
—0.1 

20:12  1 

6.6 

M 

16 

6:42 
6.2 

12:22 
1.0 

18:12 
6.5 

•  •        • 

•  •        • 

E 

Th 

16 

1:60 
0.1 

7:58 
7.1 

14:88 
-0.2 

20:80 
6.8 

8 

16 

2:21 
0.1 

8:23 
7.4 

15.01 
-0.4 

21  07 
6.7 

Tu 

17 

1:02 
0.4 

7K» 
6.4 

18:45 
0.5 

19:38 
6.7 

F 

17 

2:45 
—0.2 

8:46 
7.5 

15:28 
—0.5 

21:26 
7.0 

8 

17 

8:10 
-0.1 

9Kr7 
7.5 

15:60 
—0.6 

21:57 
6.7 

W 

18 

2:10 
0.0 

8:14 
6.0 

14:48 
0.0 

20:42 
7.0 

8 

18 

8:85 
-0.3 

9:82 

7.7 

16:10 
—0.8 

22:18 
7.1 

M 

18 

8:56 
0.1 

9:48 
7.6 

16:32 
-0.7 

22:39 
6.7 

Th 

19 

8K)7 
—0.3 

9K» 

7.4 

15:40 
-0.5 

21:88 
7.3 

8 

19 

4:18 
-0.3 

10:13 
7.9 

16:52 
-0.9 

22:55 
7.1 

Tu 

19 

4:87 
0.2 

10:27 
7.6 

17:12 
—0.6 

23:15 
6.6  j 

E 

F 

20 

8:56 
—0.6 

9:55 

7.7 

16:28 
-0.9 

22:27 
7.5 

• 

M 

20 

4:58 
-0.1 

10:62 
7.9 

17:32 
-0.8 

23:88 
6.9 

• 

W 

20 

5:15 
0.4 

11:04 
7.5 

17:47 
—0.5 

28-45 
6.5 

• 

8 

21 

4:40 
-0.6 

10:87 
8.0 

17:10 
—1.0 

23:10 
7.9 

Tu 

21 

5:37 
0.1 

11:28 
7.8 

18:09 
-0.7 

•        •        • 

6 

A 

Th 

21 

5:48 
0.6 

U.-87 
7.4 

18:21 
—0.8 

1 

•    •    '1 
•    •  1 

S 

22 

5:20 
-0.5 

11:15 
8.1 

17:52 
-1.0 

23:60 
7.3 

W 

22 

0:07 
6.7 

6:10 
0.4 

12:02 
7.6 

18:45 
—0.4 

F 

22 

002 
6.5 

6:16 
0.7 

12:08 
7.8 

18:60 
—0.2 

M 

23 

6K)0 
-0.8 

11:58 
8.0 

18:80 
-0.8 

•  •        • 

•  •        • 

8 

Th 

23 

0'.88 
6.5 

6:41 
0.6 

12:36 
7.4 

19:19 
-0.1 

8 

23 

0:40 
6.6 

6:45 
0.7 

12:48 
7.2 

19:20 

o.p 

Tu 

24 

0:28 
7.0 

6:87 
0.1 

12:80 
7.7 

19K)8 
-0.5 

A 

F 

24 

1K)7 
6.4 

7:11 
0.8 

18:12 
7.2 

19:52 
0.2 

8 

24 

1:18 
6.7 

7:20 
0.7 

33:22 
7.1 

19:51 
0.1 

•w 

25 

1:04 
6.7 

7:10 
0.5 

13.-06 
7.5 

19:47 
-0.1 

S 

25 

1:42 
6.4 

7-JiO 
LO 

13:60 
6.9 

20:28 
0.4 

M 

25 

1:62 

6.8 

8K)0 
0.7 

14:02 
7.0 

20:27 
0.2 

Th 

26 

1:87 
6.4 

7:45 
0.8 

13:44 
7.1 

20:27 
0.2 

8   26 

2.'24 
6.8 

8:30 
LI 

14.38 
6.7 

21K)7 
0.5 

Tu 

26 

2:84 

7.0 

8:48 
0.6 

14:48 
6.9 

21:07 
0.2, 

8 
A 

F 

27 

2:15 
6.2 

8:22 
1.2 

14:23 
6.8 

21:08 
0.6 

M  27 

j 

Z:Q7 
6.4 

9:17 
L2 

15:20 
6.5 

21:60 
0.7 

W 

27 

8:19 
7.1 

9:85 
0.5 

15:83 
6.8 

21:52  1 
0.3 

S 

28 

2:57 
6.0 

9:05 
1.4 

15:06 
6.5 

21:52 
0.8 

3) 

Tu  28 

8:56 
6.5 

10:10 
LI 

16:12 
6.4 

22:37 
0.7 

£ 

Th 

28 

4K)8 
7.2 

10:28 
0.4 

16:25 
6.7 

22:41 
0.3 

s 

29 

8:48 
5.9 

9:57 
1.5 

16:00 
6.2 

22:48 
LO 

W  29 

4:47 
6.7 

11:10 
LO 

17:05 
6.4 

28:27 
0.6 

F 

29 

5:00 
7.4 

11:26 
0.3 

17:20 
6.7 

28:34 
0.3 

D 

M 

30 

4:35 
5.9 

10:56 
1.5 

16:52 
6.1 

28:31 
LO 

Th30 

1 

5:41 
7.0 

12:10 
0.7 

18:02 
6.6 

*  .    • 

•  •    • 

S 

30 

5:55 
7.6 

12:27 
0.1 

18:18 
6.8 

•  *        • 

•  ■        ■ 

Tu 

31 

5:80 
6.1 

12:08 
1.8 

17:52 
6.2 

•  •        • 

•  ■        • 

s 

31 

0:80 
0.2 

6:50 
7.8 

18:25 
—0.2 

19:16  , 
6.9 

at 
tn 
is 
a] 

(a 

eq 

Thetid 
comparis 
3m  Mean 
8.6  feet  t 
minus  (- 

The  til 
.  m.),  all 

#,  ne^ 
uator;  A 

[es  are  placed  in  the  order  of  occurrene 
on  of  consecutive  heights  will  indicate ' 

Low  Water,  which  is  the  datum  of  80\ 
»elow  mean  sea  level.    To  And  the  deptl 
-)  sign  is  before  the  height,  in  which  ci 
ne  used  is  Eastern  Standard,  75th  mer 

greater  are  in  the  afternoon  (p.  m.)  and 

r  moon;  J).  Istquar.:  Q.  full  moon;  (£, 
,  P,  moon  In  apogee  or  perigee. 

B,Wi 

whei 
indi 
hot 
eises 

LdiaT 
whe 

3d( 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ngs  on  the  Coast  and  Geodetic  Survey  Chai 
water,  add  the  tabular  height  to  the  sound! 
ubtract  it.               * 

1  W.:  0«»  is  midnight.  12»»  is  noon;  all  hours  1 
n  diminished  by  12  give  the  times  after  noon 

]uar.;  E,  moon  on  the  equator;  N,  S,  moon  J 

»n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
la  for  this  region,  and  which 
.ngs  given  on  the  chart,  unless  { 

1 
ess  than  12  are  in  the  forenoon 
:  for  instance.  15:47  Is  8:47  p.m. 
Earthest  north  or  south  of  the 

NEW  YORK  (Governors  Island),  NEW  YORK,  1911, 
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JANUARY. 

FEBRUARY. 

MARCH. 

f 

1 

1 

• 

o 

Day  of— 

Time  and  Height  of  Bit 
Low  Water. 

X.      ^    c  Day  of- 
fhand J  c 

Time  and  Height  of  High  and 
Low  Water. 

0  Day  of— 

o 

Time  and  Height  of  High  and 
Low  Water. 

o 

w.  !mo. 

1 

0 

w. 

Mo. 
1 

o 

W. 

VV 

Mo. 
1 

S 

1 

2HX) 
0.5 

8K)7 
4.7 

14:65 
—0.1 

20:27 
3.8 

W 

3:00 
0.1 

9:00 
4.9 

15:42 
-0.4 

21:28 
4.5 

2:06 
-0.2 

8:04 
6.0 

14:88 
—0.6 

20:80 
4.8 

M 

2 

2:36 
0.5 

8:42 
4.7 

15:34 
—0.2 

21:05 
3.9 

Th 

2 

3:46 
0.0 

9:40 

4.8 

16:18 
—0.4 

22:11 
4.6 

E 

Th 

2 

2:60 
-0.8 

8:44 
5.0 

16:14 
—0.6 

21:08 
6.0 

Tu 

3 

3:10 
0.5 

9:20 
4.7 

16:10 
—0.2 

21:46 
4.1 

£ 

F 

8 

4:30 
0.1 

10:24 
4.7 

16:66 
—0.2 

22:58 
4.7 

F 

3 

8:82- 

-0.4 

9:22 
6.0 

16:48 
-0.6 

21:50 
6.1 

W 

4 

8:55 
0.4 

10:02 
4.6 

16:60 
—0.1 

22:32 
4.2 

S 

4 

6:18 
0.2 

11:08 
4.5 

17:40 
0.0 

28:60 
4.6 

S 

4 

4:14 
-0.8 

10K)8 
4.8 

16:28 
—0.8 

22:86 
6.0 

Tb 

5 

4:45 
0.4 

10:46 
4.6 

17:30 
0.0 

28:24 

4.3 

s 

5 

6:16 
0.3 

11:55 
4.2 

18:27 
0.2 

•  •        • 

•  •        • 

S 

5 

6:02 
^0.1 

10:48 
4.6 

17:10 
0.0 

23:25 
4.8 

F 

6 

5:38 
0.5 

11:32 
4.3 

18:15 
0.1 

•  •         • 

•  •         • 

D 

M 

6 

0:47 
4.5 

7:22 
0.5 

12:62 
3.9 

19:26 
0.4 

P 

M 

6 

6:00 
0.1 

11:86 
4.1 

18K)0 
0.8 

•        •        • 

E 

8 

7 

0:20 
4.3 

6:88 
0.5 

1226 
4.2 

19:06 
0.1 

Tu 

7 

1:60 
4.4 

8:40 
0.6 

14.-02 
3.6 

20:38 
0.5 

D 

Tu 

7 

0:20 
4.5 

7:06 
0.4 

12:34 
8.8 

19:02 
0.6 

D 

S 

8 

1:18 
4.4 

7-.60 
0.5 

13:23 
4.0 

20:02 
0.2 

W 

8 

8:00 
4.4 

9:54 
0.4 

15:80 
8.6 

21:55 
0.4 

W 

8 

1:28 
4.8 

8:21 
0.6 

13:60 
8.4 

20:23 
0.8 

1 

M 

9 

2:20 
4.5 

0:02 
0.4 

14:80 
8.9 

21:05 
0.2 

r 

X 

Th 

9 

4:10 
4.5 

11:00 
0.1 

16:52 
8.6 

28:04 
0.2 

N 

Th 

9 

2:40 
4.1 

9:40 
0.6 

16:86 
3.8 

21:47 
0.6 

Tu 

10 

3:25 
4.6 

10:10 
0.2 

16:44 
8.8 

22:10 
0.1 

F 

10 

5:14 
4.7 

12:00 
-0.2 

18:00 
8.9 

•  •         • 

•  •         • 

F 

10 

8:68 
4.2 

10:48 
0.2 

16:55 
8.6 

23:00 
0.3 

W 

11 

4:26 
4.8 

11:12 
0.0 

16:65 
8.9 

28:12 
0.0 

S 

11 

0:08 
—0.1 

6:14 
5.0 

12:54 
-0.5 

18:58 
4.2 

S 

11 

6.-07 
4.4 

11:47 
-0.1 

17:69 
4.0 

•        •        • 
■        •        • 

p 

Th 

12 

5:25 
5.0 

12:10 
—0.3 

18:00 
4.1 

•  •        • 

•  « 

fS 

12 

IHX) 
-0.3 

7:07 
5.2 

18:42 
—0.8 

19:60 
4.5 

s 

12 

0:00 
0.0 

6:06 
4.7 

12:38 
—0.4 

18:48 
4.3 

N 

1 

F 

13 

0:10 
—0.2 

6:20 
5.2 

18:04 
-0.6 

19:00 
4.2 

O 

M 

13 

1:66 
-0.5 

7:65 
5.2 

14:25 
—0.9 

20:38 
4.6 

M 

13 

0:56 
-0.4 

6:65 
4.9 

13:26 
-0.7 

19:32 
4.6 

0 

S 

14 

1:07 
—0.3 

7:15 
6.3 

18:66 
—0.8 

19:56 
4.8 

Tu 

14 

2:40 
—0.5 

8:42 
6.2 

16:12 
—0.9 

21:18 
4.7 

O 

Tu 

14 

1:42 
-0.5 

7:43 
5.0 

14:08 
-0.8 

20:12 

4.8 

s 

15 

2KX) 
—0.4 

8.-07 
5.4 

14:47 
—0.9 

20:48 
4.4 

W 

15 

3:30 
—0.5 

9:30 
5.1 

15:56 
—0.8 

22:02 
4.7 

E 

W 

15 

2:27 
—0.6 

8:26 
6.0 

14:47 
-0.8 

20:51 
4.9 

, 

M 

16 

2:55 
—0.4 

8:57 
5.8 

15:35 
-0.9 

21:40 
4.5 

E 

Th 

16 

4:17 
—0.3 

10:16 

4.8 

16:40 
—0.6 

22:46 
4.6 

Th 

16 

8:10 
—0.6 

9:08 
4.9 

16:27 
—0.6 

21:30 
4.9 

Tu 

17 

3:46 
—0.3  ' 

9:48 
'     5.1 

16:24 
—0.8 

22:32 
4.4 

F 

17 

5:06 
-0.1 

11:00 
4.4 

17:24 
-0.2 

23:28 
4.4 

F 

17 

8:60 
-0.4 

9:47 
4.6 

16:06 
—0.8 

22:07 
4.8 

VV 

18 

4:40 
-0.1 

10:40 

4.8 

17:12 
-0.6 

23:22 
4.3 

S 

18 

6:54 
0.2 

11:40 
4.0 

18K)8 
0.2 

•  •         ■ 

•  •         • 

S 

18 

4:88 
-0.2 

10:24 
4.8 

16:42 
0.0 

22:46 
4.6 

Th 

19 

5:85 
0.1 

11:80 
4.6 

18K)2 
—0.3 

•         •         ■ 
■         •         ■ 

S 

19 

0:12 
4.2 

6:48 
0.6 

12:80 
8.6 

18:54 
0.5 

s 

19 

6:18 
0.1 

IIKN) 
8.9 

17:12 
0.4 

23:20 
4.3 

E 

F 

20 

0:16 
4.2 

6:35 
0.3 

12:25 
4.1 

18:55 
0.0 

a 

M 

20 

IKX) 
4.0 

7:48 
0.7 

18:18 
8.8 

19:44 
0.8 

M 

20 

6:06 
0.4 

11:82 
8.6 

17:68 
0.8 

•        •        • 

■        «        • 

S 

21 

1.-08 
4.1 

7:82 
0.6 

13:20 
8.8 

19:45 
0.3 

A 

Tu 

21 

1:64 
8.9 

8:47 
0.8 

14:20 
8.0 

20:40 
1.0 

Tu 

21 

OKX) 
4.1 

6:66 
0.7 

12:08 
8.3 

18:83 
1.0 

d 

s 

22 

2:00 
4.0 

8:40 
0.6 

14:20 
3.5 

20:88 
0.5 

W 

22 

2:60 
3.8 

9:47 
0.9 

16:30 
2.9 

21:88 
1.0 

c 

W 

22 

0:46 
8.9 

7:62 
0.8 

12:58 
8.1 

19:27 
1.2 

M 

23 

2:52 
4.0 

9:87 
0.7 

16:22 
3.3 

21:80 
0.6 

8 

Th 

23 

8:46 
8.8 

10:44 
0.7 

16:32 
8.0 

22:40 
0.8 

8 

Th 

23 

1:88 
8.7 

8:51 
0.9 

14:06 
2.9 

20.40 
1.2 

A 

Tu 

24 

8:42 
4.0 

10:82 
0.6 

16:28 
3.2 

22:22 
0.6 

F 

24 

4:85 
3.9 

11:28 
0.6 

17:20 
8.2 

23:20 
0.7 

F 

24 

2:42 
8.7 

9:50 
0.8 

16:85 
8.0 

21:60 
LO 

W 

25 

4:80 
4.1 

11:20 
0.5 

17:15 
8.2 

23:07 
0.6 

S 

25 

6:22 
4.2 

12K)6 
0.3 

18:02 
3.6 

•  •        • 

•  •        • 

S 

25 

3:40 
8.8 

10:41 
0.6 

16:86 
8.8 

22:50 
0.8 

Th 

26 

6:15 
4.2 

12:10 
0.4 

17:58 
3.3 

23:60 
0.5 

fS 

26 

0:08 
0.4 

6:05 

4.4 

12:46 
0.0 

18:40 
3.9 

s 

26 

4:41 
4.0 

11:27 
0.8 

17:22 
8.7 

28:38 
0.4 

S 

F 

27 

5:57 
4.4 

12:44 
0.2 

18:82 
3.4 

■         ■         * 
•         ■         ■ 

M 

27 

0:50 
0.2 

6:45 
4.6 

13:26 
-0.8 

19:16 
4.2 

M 

27 

5:82 
4.8 

12K)8 
0.0 

18.-06 
4.2 

•        •        • 

S 

28 

0:30 
0.4 

6:32 
4.5 

13:20 
0.0 

19:a=> 
3.6 

•  Tu 

28 

1:28 
0.0 

7:26 
4.8 

14:00 
—0.6 

19:60 
4.6 

Tu 

28 

0:28 
0.1 

6:18 
4.6 

12:47 
-0.8 

18:45 
4.6 

s 

29 

1:10 
0.3 

7:10 
4.7 

14KM) 
-0.2 

19:40 
3.9 

' 

W 

29 

1:07 
-0.8 

7KJ2 
4.8 

18:27 
-0.6 

19:26 
6.0 

• 

M 

30 

1:45 
0.2 

7:45 
4.8 

14:80 
—0.3 

20:12 
4.1 

E 

• 

Th 

30 

1:60 
—0.5 

7:42 
5.0 

14:04 
—0.6 

20:06 
6.3 

Tu 

31 

2:22 
0.2 

8:24 
4.9 

15:05 
—0.4 

20:48 
4.3 

1 
1 

F 

31 

2:84 
-0.7 

8:23 
5.0 

14:48 
—0.6 

20:48 
5.4 

The  tid 
a  comparis 
from  Mean 
is  2.2  feet  b 
a  minus  (- 

The  tiu 
(a.  m.).  al 
8:47  p.  m. 

#,  new 
equator;  A 

es  are  placed  In  the  order  of  (x;cnrrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
I»w  Water,  which  is  the  datum  of  sound! 
»elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  s 

ae  used  is  Eastern  Standard,  75th  meridian 
1  greater  are  In  the  afternoon  (p.m.)  and 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
ngs  on  the  Coast  and  Geodetic  Purvey  Cha 
water,  add  the  tabular  height  to  the  sound 
ubtract  it. 

W.:  0»>  is  midnight,  12»»  is  noon;  all  hours  le 
when  diminished  by  12  give  the  times  af 

n  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ings  given  on  the  chart,  unless 

iss  than  12  are  in  the  forenoon 
ter  noon;  for  instance,  15:47  is 

'  moon;  ^.  1st  quar.;  Q,  full  moon;  (C.  3d  <; 
,  P,  moon  in  apogee  or  perigee. 

[ur.r.;  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or 

south  of  the 
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- 

APRIL. 

MAY. 

JUNE. 

1 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

s  Day  of— 

9  ' 

Time  and  Height  of  High  and 
Low  Water. 

W. 

s 

Mo. 
1 

W. 
M 

Mo. 
1 

W.Mo. 

1 

8:17 
-0.7 

9:04 
4.9 

16:22 
-0.5 

21:31 
5.3 

8:52 
-0.7 

9:38 
4.5 

15:50 
-0.2 

22:01 
5.2 

Th 

1 

6:S2 
-0.5 

11:36 
4.1 

17:44 
0.8 

23:45 
4.6 

p 

s 

2 

4:03 
-0.6 

9:47 
4.7 

16.-06 
-0.8 

•22:15 
5.2 

N 

Tu 

2 

4:45 
-0.6 

10:30 
4.2 

16:42 
0.1 

22:53 
4.9 

F 

2 

6:30 
—0.8 

12:42 
4.0 

18:50 
0.4 

■        •        • 
•        ■        • 

M 

3 

4:62 
—0.8 

*10:88 
4.4 

16:60 
0.1 

23.*05 
4.9 

W 

3 

5:42 
-0.8 

11:30 
3.9 

17:42 
0.5 

23:52 
4.5 

D 

8 

3 

0:47 
4.8 

7:30 
—0.1 

13:50 
8.9 

20:02 
0.5 

Tu 

4 

6:48 
0.0 

11:26 
4.0 

17:45 
0.4 

•        «        • 
■        •        • 

Th 

4 

6:45 
0.0 

12:45 
3.7 

18:57 
0.7 

•  •         • 

•  ■         • 

S 

4 

1:54 
4.1 

8:30 
0.0 

14:50 
4.0 

21:12 
0.4 

N 

W 

6 

0:00 
4.5 

6:54 
0.2 

12:31 
8.6 

18:56 
0.7 

D 

F 

5 

0:57 
4.2 

7:50 
0.1 

14K)7 
3.6 

20:18 
0.7 

E 

M 

5 

8:00 
4.0 

9:80 
0.0 

15:47 
4.1 

22:15 
0.4 

D 

Th 

6 

1:08 
4.2 

8K» 
0.4 

14:05 
3.4 

20:28 
0.8 

S 

6 

2:18 
4.0 

9:00 
0.1 

16.20 
3.7 

21:34 
0.5 

Tu 

6 

4:06 
8.9 

10:20 
0.1 

16:88 
4.8 

23:10 
0.3 

F 

7 

2:28 
4.0 

9:22 
0.3 

16:87 
8.5 

21:45 
0.6 

S 

7 

8:29 
4.0 

lOKK 
0.1 

16.22 
4.0 

22:38 
0.3 

W 

7 

5:06 
3.8 

11:10 
0.0 

17:25 
4.4 

«         •         • 

•         ■         • 

S 

8 

8:47 
4.1 

10:80 
0.1 

16:47 
3.7 

22:58 
0.8 

M 

8 

4:38 
4.1 

10:58 
0.0 

17:14 
4.2 

23:35 
0.1 

Th 

8 

OKX) 
0.2 

3.8 

12:00 
0.1 

18:08 
4.5 

S 

9 

4:55 
4.3 

11:28 
—0.1 

17:42 
4.1 

28:52 
0.0 

E 

Tu 

9 

5:30 
4.2 

11:50 
-0.2 

18K)0 
4.5 

«        •        • 

•        ■        ■ 

F 

9 

0:45 
0.0 

6:45 
8.7 

12:40 
0.1 

18:46 
4.6 

M 

10 

5:52 
4.4 

12:17 
-0.3 

18:28 
4.4 

•  •        • 

•  •        • 

W  10 

0:24 
-0.1 

6:22 
4.2 

12:30 
—0.2 

18:40 
4.7 

S 

10 

1:28 
0.0 

7:27 
3.7 

13.-20 
0.2 

19:24 

4.6  1 

Tu 

11 

0:42 
—0.3 

6:42 
4.6 

13:00 
-0.6 

19:08 
4.7 

Th 

11 

1:06 
-0.2 

7K)6 
4.2 

18:12 
—0.2 

19:17 

4.8 

o 

A 

s 

11 

2:10 
—0.1 

8K)4 
8.6 

13:55 
0.3 

19:57 
4.7 

£ 

W 

12 

1:27 
—0.4 

7:26 
4.7 

13:41 
—0.6 

19:46 
4.9 

F 

12 

1:50 
—0.8 

7:46 
4.2 

18:50 
-0.2 

19:52 
4.8 

m!i2 

1 

2:44 
-0.1 

8:88 
3.6 

14:30 
0.4 

20:30  < 
4.6 

0 

Th 

13 

2K)8 
—0.5 

8:07 
4.6 

14:19 
—0.6 

20:22 
5.0 

o 

S 

13 

2:30 
—0.3 

8:25 
4.0 

;4:25 
0.0 

20:25 

4.8 

s 

Tu  13 

3:22 
0.0 

9:06 
3.6 

15:02 
0.6 

21:05 
4.6 

F 

14 

2:60 
-0.5 

8:46 
4.6 

14:55 
—0.8 

20:57 
4.9 

S 

14 

8K)8 
-0.2 

8:58 
8.9 

14:68 
0.2 

21:00 
4.7 

W 

14 

3:56 
0.0 

9:32 
3.6 

15:35 
0.6 

21:40 

4.6 

S 

15 

8:28 
-0.4 

9:20 
4.8 

15:82 
-0.1 

21:30 

4.8 

A 

M 

15 

3:45 
-0.1 

9:28 
3.7 

15:27 
0.5 

21:82 
4.6 

Th 

15 

4:34 
0.0 

10:04 
8.7 

16:10 
0.7 

22:15 
4.5 

fS 

16 

4:07 
—0.2 

9:53 
4.0 

16K)1 
0.2 

22:02 
4.6 

S 

Tu 

16 

4:20 
0.0 

9:53 
8.6 

15:56 
0.7 

22:04 
4.5 

F 

16 

5:10 
0.0 

10:44 
8.9 

16:50 
0,7 

22:55 
4.4 

M 

17 

4:47 
0.0 

10:20 
3.8 

16:81 
0.6 

22:85 
4.4 

W 

17 

5:00 
0.2 

10:22 
8.6 

16:25 
0.8 

22:40 
4.4 

s 

17 

5:48 
0.1 

11:30 
4.0 

17:40 
0.6 

23:40 
4.3 

A 

Tu 

18 

5:27 
0.8 

10:62 
8.6 

17KX) 
0.8 

23:10 
4.2 

Th 

18 

6:38 
0.3 

11:00 
3.6 

17:07 
0.9 

23:20 
4.2 

fS 

18 

6:26 
0.2 

12:20 
4.1 

18:35 
0.6 

•        ■        • 

S 

W 

19 

6:12 
0.5 

11:25 
8.4 

17:85 
LO 

23:52 
4.0 

F 

19 

6:20 
0.4 

11:48 
8.6 

17:58 
0.9 

•  •         ■ 

•  •         ■ 

C   M'19 

1      1 

0:28 
4.2 

7.-08 
0.2 

13:15 
4.2 

19:37 
0.6 

Th 

20 

7:01 
0.7 

12:12 
3.8 

18:25 
L2 

■        ■        • 
•        •        • 

R 

20 

0K)6 
4.1 

7:08 
0.4 

12:45 
3.7 

19:00 
0.9 

E 

Tu 

20 

1:20 
4.2 

8:00 
0.2 

14:14 
4.4 

20:47 
0.5 

C 

F 

21 

0:41 
8.9 

7:67 
0.7 

13:18 
8.2 

19:85 
L2 

d 

S 

21 

1:00 
4.0 

7:58 
0.5 

13:48 
8.8 

20:15 
0.8 

W 

21 

2:18 
4.1 

8:52 
0.2 

15:14 
4.6 

21:52 
0.3 

8 

22 

1:41 
8.7 

8:58 
0.7 

14:30 
8.3 

20:57 
1.1 

M  22 

2:00 
3.9 

8:60 
0.4 

14:65 
4.0 

21:25 
0.6 

Th 

22 

3:22 
4.0 

9:50 
0.1 

16:12 
4.8 

22:56 

0.1  1 

S 

23 

2:48 
8.7 

9:48 
0.5 

15:42 
3.6 

22:08 
0.8 

Tu23 

f 

3:05 
4.0 

9:40 
0.2 

16:55 
4.8 

22:30 
0.3 

F 

23 

4:28 
4.0 

10:50 
0.0 

17:10 
5.0 

23:55 
—0.2 

M 

24 

8:64 
8.9 

10:87 
0.8 

16:38 
4.0 

23:05 
0.4 

E 

W 

24 

4:06 

4.1 

10:35 
0.0 

16:50 
4.7 

23:26 
0.0 

S 

24 

6:32 
4.1 

11:52 
—0.1 

18:08 
6.2 

•  •        « 

•  •        • 

Tu 

25 

4:52 
4.2 

11:24 
0.0 

17:27 
4.4 

23:55 
0.0 

Th  25 

t 

5:05 
4.2 

11:28 
—0.2 

17:40 
5.0 

■         •         ■ 
•         •         ■ 

P 

s 

25 

0:50 
—0.4 

6.40 
4.2 

12.50 
-0.2 

19:02  ' 
•     5.3 

E 

W 

26 

5:45 

4.4 

12:08 
-0.3 

18.12 
4.9 

f        •        • 
•        •        • 

F 

26 

0:18 
-0.3 

6:00 
4.4 

12:20 
-0.3 

18:80 
5.3 

•iM 

26 

1:45 
—0.7 

7:40 
4.3 

13:48 
—0.3 

19:53 
5.4 

Th 

27 

0:43 
-0.4 

6:32 
4.6 

12:68 
-0.5 

18:57 
5.2 

S 

27 

1:10 
-0.6 

6:55 
4.5 

13:10 
—0.4 

19:20 
5.5 

Tu 

1 

27 

2:40 
—0.8 

8:86 
4.3 

14:44 
—0.3 

20:50 
5.4 

• 

F 

28 

1:80 
—0.7 

7:17 
4.8 

13:36 
—06 

19:42 
5.4 

f 

s 

28 

2.00 
-0.8 

7:47 
4.5 

14:02 
—0.4 

2010 
5.5 

w 

28 

3:30 
-0.9 

9:32 
4.4 

15:40 
—0.3 

21:40 
5.3 

S 

29 

2:17 
—0.8 

8:08 

4.8 

14:20 
—0.6 

20:27 
5.5 

M 

29 

2:64 
-0.8 

8:40 

4.4 

14:50 
—0.3 

21:00 
5.4 

Th 

1 

29 

4:25 
—0.8 

10:80 
4.4 

16:35 
-0.1 

22:37 
5.0 

P 

s 

30 

8:04 
-0.8 

8:50 
4.7 

1505 
—0.6 

21:13 
5.4 

N 

Tu  30 

3:44 
—0.8 

9:35 
4.3 

15:43 
-0.1 

21:52 
5.2 

F 

30 

5:15 
-0.7 

11.'26 
4.4 

17:85 
0.0 

23:30 

4.8 

W 

31 

4:37 
—0.7 

10:36 
4.2 

16:40 
0.1 

22:45 
5.0 

Thetld 
a  comparls 
from  Meai 
Is  2.2  feet  b 
a  minus  (- 

The  th 
(a.m.),  all 

•,  nei;^ 
equator;  A 

1 
1 

ies  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
1  Low  Water,  which  Is  the  datum  of  sound 
elow  mean  sea  level.    To  And  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  c 

ne  used  is  Eastern  Standard.  75th  Meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

r  moon;  3),  Ist  quar.;  O.  full  moon;  C  8d  c 
.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  helgnts,  ii 
ings  on  the  Ckmst  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  sound! 
subtract  it. 

W.;  Oi>  is  midnight.  12^  is  noon;  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 

iuar.;  £,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
ngs  given  on  the  chart,  unKta 

ss  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

farthest  north  or  sooth  of  the 

>'EW  YORK  (Govemore  Island),  NEW  YORK,  1911. 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

i 

Day  of— 

Time  and  Heiffht  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

1 
Time  and  Height  of  High  and  ' 
Low  Water. 

W. 

Mo. 

W.  Mo. 

W.  Mo. 

s 

1 

6:06 
-0.6 

12:22 
4.3 

18:82 
0.1 

•        •        • 

«        •        • 

3) 

Tu 

1 

0:56 
4.1 

7:18 
0.0 

13:32 
4.3 

20:04 
0.4 

F 

1 

2:14 
8.2 

8:24 
0.8 

14:82 
3.9 

21:25 
0.7 

E 

1 

s 

2 

0.-27 
4.4 

7K)0 
-0.3 

18:18 
4.2 

1985 
0.3 

W 

2 

1:50 
8.7 

8:10 
0.3 

14:25 
4.2 

21K)5 
0.5 

A 

S 

s 

2 

3:18 
3.0 

9:20 
0.9 

15:25 
3.8 

22:20 
0.7 

3) 

M 

3 

1:26 
4.1 

7:65 
-0.1 

14:12 
4.2 

20  88 
0.4 

Th 

3 

2:60 
8.4 

9:02 
0.5 

15:18 
4.1 

22K)5 
0.6 

s 

3 

4:20 
3.0 

1015 
0.9 

16:18 
8.9 

23:10  ' 
0.6 

Tu 

4 

2:80 
8.8 

8:60 
0.1 

15:05 
4.2 

21:40 
0.5 

F 

4 

3:68 
8.2 

9:58 
0.6 

16:08 
4.0 

23:00 
0.6 

M 

4 

5:10 
3.2 

11:05 
0.8 

17:05 
4.0 

23:53 
0.4 

W 

5 

8:80 
8.6 

9:43 
0.3 

16:00 
4.2 

22:88 
0.5 

A 

S 

5 

6:00 
3.1 

10:50 
0.7 

16:68 
4.1 

23:50 
0.5 

Tu 

5 

5:50 
8.4 

11:60 
0.6 

17:60 
4.2 

•  •        « 

•  •        • 

Th 

6 

4:82 
8.6 

10:35 
0.4 

16:48 
4.3 

23:32 
0.4 

8 

s 

6 

6:50 
8.2 

11:38 
0.6 

17:43 
4.2 

•  •        • 

•  «        • 

W 

6 

0:30 
0.2 

6:26 
3.7 

12:35 
0.4 

18-30 
4.4 

F 

7 

6:80 
8.4 

11:22 
0.4 

17:34 
4.8 

•        •        • 
« 

M 

7 

0:32 
0.4 

6:35 
3.8 

12:22 
0.6 

18:25 
4.3 

Th 

7 

1:08 
0.0 

7:00 
4.0 

13-14 
0.2 

1908 

4.5; 

A 

S 

8 

0:20 
0.4 

6:24 
8.4 

12:10 
0.4 

18:16 
4.4 

Tu 

8 

112 
0.2 

7H)8 
8.4 

13:04 
0.5 

19:00 
4.5 

o 

F 

8 

1:45 
-0.2 

7:85 
4.8 

13:53 
0.0 

19:47  , 
4.7 

6 

9 

1:06 
0.2 

7:06 
3.4 

12.60 
0.5 

18:55 
4.5 

O 

W 

9 

1:45 
0.0 

7:40 
3.6 

13:40 
0.4 

19:38 
4.5 

S 

9 

2:20 
-0.8 

8:12 
4.6 

14:82 
-0.2 

20:25 

4.8 

S 

1 

M 

10 

1:44 
0.1 

7:40 
8.4 

18:80 
0.5 

19:30 
4.5 

Th 

10 

2:22 
-0.1 

8:10 
3.9 

14:17 
0.3 

20:15 
4.6 

£ 

S 

10 

2:65 
-0.3 

6:60 

4.8 

15:15 
-0.2 

21K)5 
4.8 

O 

Tu 

11 

2:20 
0.0 

8:10 
8.5 

14:06 
0.5 

2005 
4.6 

F 

11 

2:55 
-0.2 

8:42 
4.1 

14:56 
0.2 

20:50 
4.7 

M 

11 

3:26 
-0.3 

9:30 
5.0 

16:00 
-0.2 

21:44 
4.7 

W 

12 

2:65 
0.0 

8:40 
8.6 

14:40 
0.5 

20:40 
4.6 

S 

12 

8:80 
-0.8 

9:17 
4.4 

15:36 
0.1 

21:30 
4.7 

Tu 

12 

4:05 
-0.2 

10:16 
6.0 

16:45 
-0.1 

22:27 
4.5, 

Th 

13 

8:80 
-0.1 

9:10 
8.8 

15:18 
0.6 

21:16 

4.6 

E 

s 

13 

4K)5 
-0.8 

10:00 
4.6 

16-18 
0.0 

22:06 
4.7 

W 

13 

4:45 
0.0 

11:00 
4.9 

17:86 
0.0 

23:12  ' 
4.2 

F 

14 

4:05 
-0.2 

9:44 
4.0 

15:50 
0.4 

21.54 
1.6 

M 

14 

4:88 
-0.2 

10:40 
4.7 

0.1 

22:48 
4.6 

Th 

14 

6:32 
0.2 

11:52 

4.7 

18:38 
0.2 

•        •        • 
■        •        • 

S 

15 

4-.88 
-0.2 

10:22 
4.2 

16:35 
0.3 

22:84 
4.5- 

Tu 

15 

5:15 
-0.1 

11:26 
4.8 

17:60 
0.1 

23:82 
4.4 

c 

F 

15 

0:06 
4.0 

6:28 
0.4 

12:60 
4.5 

19:44 
0.3 

s 

16 

6:12 
-0.1 

11:06 
4.4 

17:20 
0.3 

23:16 

4.5 

W 

16 

6K)0 
0.0 

12:15 
4.7 

18:47 
0.3 

•  •        ■ 

•  •        • 

N 

S 

16 

1:10 
8.7 

735 
0.6 

18:56 
4.3 

20:55 
0.3 

E 

M 

17 

5:60 
-0.1 

11:68 
4.5 

18:12 
0.8 

23-58 
4.4 

<L 

Th 

17 

0:20 
4.2 

6:48 
0.2 

18:12 
4.6 

19:50 
0.4 

P 

s 

17 

•2:86 
3.5 

9K)0 
0.6 

15:10 
4.3 

22:06 
0.2 

Tu 

18 

6-82 
0.0 

12:44 
4.6 

19:08 
0.4 

•  •         • 

•  •         • 

F 

18 

1:18 
8.9 

7:45 
0.4 

14:16 
4.5 

21:05 
0.4 

M 

18 

4.-05 
8.6 

10:16 
0.4 

16:22 
4.4 

23:06 
0.0 

€ 

W 

10 

0:60 
4.2 

7:20 
0.1 

18:40 
4.6 

20:12 
0.4 

S 

19 

2:26 
8.6 

8:65 
0.5 

15:28 
4.5 

22:18 
0.3 

Tu 

19 

5:14 
8.9 

11:25 
0.1 

17:26 
4.6 

•  •        • 

•  •        • 

Th 

20 

1:45 
4.0 

8:18 
0.2 

14:40 
4.6 

21:26 
0.3 

N 

s 

20 

8:64 
3.6 

10:15 
0.4 

16:32 
4.6 

28:20 
0.0 

W 

20 

0:02 
-0.8 

6:10 
4.2 

12:20 

—0.2 

18:26 

4.8 

F 

21 

2:45 
8.9 

9:18 
0.3 

15:42 
4.7 

22:80 
0.2 

P 

M 

21 

6:15 
3.7 

11:28 
0.1 

17:36 
4.7 

•  •        • 

•  •        • 

Th 

21 

0:54 
-0.6 

7:00 
4.5 

13:13 
-0.4 

19:14 
4.9 

S 

22 

4m 

3.8 

10:28 
0.2 

16:48 

4.8 

23:34 
0.0 

Tu 

22 

0:20 
-0.3 

6:22 
4.0 

12:30 
-0.1 

18:36 
4.9 

f 

F 

22 

1:40 
-0.6 

7:46 
4.8 

14:06 
-0.5 

20:00 
4.9 

N 

s 

23 

5:18 
3.8 

11:85 
0.1 

17:48 
6.0 

•        •        • 

• 

W 

23 

1:15 
-0.5 

7:18 
4.8 

18:28 
-0.4 

19:80 
*     5.1 

S 

23 

2:25 
-0.7 

8:30 
4.9 

14:48 
-0.5 

20:48 

4.8 

P 

M 

24 

0-.d5 
-0.3 

6:27 
4.0 

12:37 
-0.1 

18:48 
5.1 

Th 

24 

2K)5 

-0.8 

8:10 
4.6 

14:20 
-0.5 

20:26 
6.2 

S 

24 

SK)8 
-0.6 

9:10 
4.9 

15:85 
-0.6 

21:34 

4.6 

• 

Tu 

25 

1:32 
-0.6 

7:30 
4.2 

18:36 
-0.3 

19:42 
5.3 

F 

25 

2:60 
-0.8 

8:57 
4.8 

15:10 
-0.5 

21:10 
5.1 

M 

25 

3:60 
-0.3 

9:52 
4.8 

16:22 
-0.3 

22:17 

•;.3 

W 

26 

2:24 
-0.8 

8:26 
4.4 

14:34 
-0.4 

20:36 
5.3 

E 

S 

26 

8:38 
-0.8 

9:44 
4.8 

16;00 
-0.6 

22K)0 
4.9 

Tu 

26 

4:30 
0.0 

10:36 
4.7 

17:10 
-0.1 

23K)0 
3.9 

Th 

27 

8:15 
-0.9 

9:20 

4.5 

16:26 
-0.4 

21:30 
5.2 

s 

27 

4:22 
-0.6 

10:80 

4.8 

16:60 
-0.3 

22:47 
4.6 

W 

27 

6:13 
0.3 

11:18 
4.4 

18:00 
0.2 

23:48 
8.6 

F 

28 

4:04 
-0.9 

10:10 
4.6 

16:20 
-0.3 

22:20 
5.0 

M 

28 

5:08 
-0.3 

11:15 
4.7 

17:40 
-0.1 

23:32 

4.2 

Th 

28 

6:58 
0.6 

12:00 
4.1 

18:50 
0.5 

■         ■        • 
•         •         • 

S 

29 

4:52 
-0.8 

11:00 
4.6 

17:12 
-0.2 

23:10 
4.8 

Tu 

29 

6:52 
0.0 

12:00 
4.5 

18:34 
0.2 

•         •         ■ 
■         •         • 

A 

F 

29 

0:35 
8.3 

6:45 
0.9 

12:48 
8.9 

19:48 
0.6 

K 

s 

30 

5:88 
-0.6 

11:50 
4.5 

18:08 
0.0 

•        •        • 

W 

30 

0:22 
3.8 

6:40 
0.3 

1.2:48 
4.3 

19:28 
0.4 

S 

S 

30 

1:84 
8.1 

7:42 
LI 

13:40 
8.8 

20:40 
0.7 

M 

31 

0:02 
4.4 

6:90 
-0.2 

12:40 
4.4 

19:05 
0.2 

3) 

Th 

31 

1:15 
8.5 

7:28 
0.6 

13:40 
4.1 

20:25 
0.6 

Tbetid 
acomDaria 
from  Meat 
is  2.2  feet  b 
a  minus  (- 

The  tiB 
(a.  m.),  all 

#.  nev 
equator;  A 

tea  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  fintt  line  and  heiffhts'c 
on  of  consecutive  helarhte  will  Indicate  whether  it  ia  high  or  low  water.    The  heights,  ii 
1  Low  Water,  which  is  the  datum  of  soundings  on  the  (^oast  and  Geodetic  Survey  Cha 
elow  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundi 
-)  sign  is  before  the  height,  in  which  case  subtract  it. 

ae  used  is  Eastern  Standard,  75th  Meridian  W.:  0>>  is  midnight,  12i'  is  noon:  all  hours  U 
1  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12give  the  times  after  noor 

7  moon:  }).  1st  quar.;  C>  ^11  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N.  8,  moon 
,  P,  moon  in  apogee  or  perigee. 

)n  the  second  line  of  each  day; 
1  feet  and  tenth.**,  are  reckoned 
Lrts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

3SS  than  12  are  in  the  forenoon 
i:  for  Instance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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NEW  YORK  (Governors  Island),  NEW  YORK,  1911. 


OCTOBER. 


NOVEMBER. 


DECEMBER. 


c  Day  of— 


E 

c 


p 

N 


E 


8 
A 


W. 


s 

M 

Tu 

W 

Th 

F 

8 

M 


Mo. 

1 
2 
3 
4 
5 
6 
7 
8 
9 


Time  and  Height  of  High  and 
Low  water. 


c  Day  of— 

8 


Tu,  10 
W  11 


Th 
F 

S 

s 

M 

Tu 
W 
Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
30 
31 


2:80 

a.0 

8:80 
8.1 

4.'20 
8.3 

6:02 
3.7 

6:42 
4.0 

0:28 
0.0 

1:00 
—0.2 

1:37 
—0.3 

2:16 
-0.8 

2:52 
-0.8 

8:85 
—0.1 

4:20 
0.1 

5:16 
0.4 

0K)8 
8.7 

1:26 
3.5 

2:52 
3.6 

4K)2 
8.8 

6:00 
4.1 

5:50 
4.6 

0:2S 
—0.4 

1:12 
-0.6 

1:53 
—0.4 

2:33 
—0.3 

3:13 
0.0 

3:50 
0.3 

4:30 
0.4 

6:07 
0.9 

6:.50 
1.1 

0:88 
3.1 

1:38 
3.2 

2:38 
8.8 


8:40 
1.1 

9:38 
1.0 

10:30 
0.8 

11:18 
0.6 

12:02 
0.3 

6:20 
4.4 

7:00 
4.8 

7-.38 
6.0 

8:22 
5.2 

9:05 
5,2 

9:50 
5.1 

10:38 
4.9 

11:32 
4.6 

6.-20 
0.7 

7:42 
0.8 

9.*05 
0.6 

10:16 
0.4 

11:15 
0.1 

12.-08 
—0.2 

6:35 
4.7 

7:18 
4.9 

7:67 
6.0 

8:37 
5.0 

9:16 

4.8 

9:52 
4.6 

10:82 
4.4 

11:10 
4.1 

11:66 
4.0 

6:48 
1.2 

7:52 
1.2 

8:52 
1.0 


14:80 
3.7 

15.28 
3.7 

16:20 
8.9 

17:08 
4.1 

17:52 
4.4 

12:45 
0.0 

13:28 
—0.8 

14:10 
—0.6 

14:65 
—0.6 

15:40 
-0.4 

16:30 
—0.3 

17:22 
0.0 

18:28 
0.1 

12:85 
4.3 

13:48 
4.2 

15:08 
4.1 

16:12 
4.2 

17:12 
4.4 

18:05 
4.5 

12:57 
—0.4 

18:42 
—0.6 

14:28 
—0.5 

15.10 
—0.4 

15:55 
—0.2 

16:40 
0.0 

17:25 
0.2 

18:16 
0.4 

19K)5 
0.4 

12:46 
3.8 

13:88 
3.7 

14:86 
3.8 


21:85 
0.7 

22:23 
0.6 

23K)6 
0.4 

23:45 
0.2 


18:85 
4.6 

19:15 
4.7 

19:65 
4.7 

20:38 
4.7 

21:20 
4.6 

22:08 
4.3 

23:00 
4.0 


19:37 
0.3 

20:45 
0.2 

21:60 
0.1 

22:48 
—0.1 

23:40 
—0.8 


18:65 
4.6 

19:40 
4.6 

20:22 
4.4 

21:06 
4.2 

21:45 
8.9 

22:24 
3.7 

23:03 
3.4 

23:45 
3.2 


20:00 
0.6 

20:47 
0.6 

21:33 
0.5 


B 


W.  Mo. 


o 

p 

N 


(L 


W 

Th 
F 

S 

M 
Tu 

\y 

Th 
F 

S 


8 
A 


Tu 
W 


s 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 


M   13 


14 
15 


Th  16 
F    17 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


W,29 


Th 


30 


Time  and  Height  of  High  and 
LowWater. 


i 


jDayof- 
W.  Mo.i 


Time  and  Height  of  High  and 
Low  Water. 


8:80 
3.6 

4:18 
4.0 

5:00 
4.4 

5:45 

4.8 

0:20 
—0.3 

1:00 
-0.4 

1:43 
-0.3 

2:30 
—0.2 

3:17 
0.0 

4:10 
0.2 

5:10 
0.5 

0:15 
3.7 

1:35 
3.7 

2:45 
3.8 

3:45 
4.1 

4:40 

4.8 

5:26 
4.6 

0:00 
—0.3 

0:43 
—0.3 

1:25 
—0.2 

2:05 
0.0 

2:40 
0.2 

3:20 
0.5 

3:50 
0.8 

4:25 
0.9 

5:05 
1.1 

6:00 
1.1 

0:45 
3.5 

1:45 
3.7 

2:40 
4.0 


9:52 
0.8 

10:42 
0.4 

11:30 
0.1 

12:17 
—0.2 

6:28 
5.1 

7:10 
5.3 

7:56 
5.4 

8:45 
5.3 

9:30 
5.2 

10:25 
4.9 

11:20 
4.6 

6:25 
0.7 

7:45 
0.6 

9:00 
0.5 

10:05 
0.3 

11:00 
0.1 

11:65 
—0.1 

6:10 

4.8 

6:60 
4.9 

7:30 
4.9 

8:05 
4.8 

8:40 
4.7 

9:20 
4.6 

9:56 
4.4 

10:32 
4.2 

11:10 
4.1 

11:58 
3.9 

7:05 
1.1 

8:10 
0.9 

9:10 
0.7 


15:30 
3.9 

16:25 
4.1 

17:12 
4.3 

18:00 
4.5 

18:02 
—0.5 

13:48 
-0.6 

14:35 
—0.6 

15:26 
—0.6 

16:20 
—0.4 

17:15 
—0.2 

18:20 
0.0 

12:25 
4.3 

13:38 
4.1 

14:50 
4.1 

16:00 
4.1 

16:57 
4.2 

17:50 
4.2 

12:40 
—0.8 

13:25 
-0.4 

14:10 
—0.3 

14:50 
—0.3 

15:30 
-0.1 

16:10 
0.0 

16:50 
0.2 

17:86 
0.4 

18:20 
0.5 

19:05 
0.5 

12:50 
3.8 

18:50 
3.8 

14:42 
3.9 


22:15 
0.3 

23:00 
0.1 

23:38 
0.1 


18:48 
4.6 

19:30 
4.6 

20:16 
4.6 

21H)6 
4.4 

22KW 
4.1 

23:00 
8.9 


19:25 
0.1 

20:28 
0.1 

21:30 
0.0 

22:26 
—0.1 

23:16 
—0.2 


18:85 
4.2 

19:20 
4.1 

20K)0 
4.0 

20:40 
8.8 

21  .-20 
8.6 

21:50 
3.6 

22^5 
3.4 

23K)6 
3.4 

23:50 
3.4 


19:50 
0.5 

20:35 
0.5 

21:20 
0.3 


o 

p 

N 


8 
A 


E 

}) 


F 

S 

M 

Tu 

W 

Th 

F 

S 


1 
2 
3 
4 
5 
6 
7 
8 
9 


6  ;10 
M   11 

I 

Tu  12 


W 

Th 
F 

8 


13 
14 
16 
16 


S    17 


M 

Tu 

W 

Th 

F 

S 

M 


18 
19 
20 
21 
22 
23 
24 
26 


Tu  26 


W 

Th 

F 

8 
S 


27 
28 
29 
30 
31 


3:32 
4.3 

4:25 
4.7 

5:10 
6.0 

6K)0 
6.3 

0:86 
—0.8 

1:26 
-0.3 

2:15 
-0.2 

3:10 
0.0 

4:05 
0.1 

5:10 
0.3 

0:10 
3.9 

1:20 
4.0 

2:20 
4.1 

3:20 
4.2 

4:15 
4.4 

5:00 
4.6 

5:46 
4.7 

0:18 
0.0 

1K)0 
0.1 

1:38 
0.2 

2:16 
0.4 

2:48 
0.6 

8:20 
0.7 

8:55 
0.8 

4:36 
0.8 

6:20 
0.8 

0:00 
8.9 

0:55 
4.1 

1:58 
4.8 

2:60 
4.5 

3:60 
4.7 


10H)6 
0.4 

11:00 
0.1 

11:60 
-0.2 

12:40 
-0.6 

6:50 
5.4 

7:85 
5.5 

8:30 
6.4 

9:20 
6.8 

10:16 
5.0 

11:10 
4.7 

6:20 
0.4 

7:80 
0.4 

8:40 
0.4 

9:46 
0.8 

10:46 
0.2 

11:86 
0.0 

12:26 
—0.1 

6:25 

4.7 

7:05 
4.8 

7:40 
4.7 

8:16 
4.7 

8:60 
4.6 

9:25 
4.5 

10:00 
4.4 

10:86 
4.8 

11:20 
4.1 

6:20 
0.8 

7:20 
0.7 

8:25 
0.6 

9:80 
0.4 

10:80 
0.2 


16:40 
4.0 

16:85 
4.2 

17.'25 
4.8 

18:20 
4.4 

13:30 
—0.6 

14:20 
—0.7 

16:10 
—0.7 

16K)5 
—0.6 

17H)0 
-0.4 

18K)0 
-0.8 

12:10 
4.4 

13:20 
4.1 

14:80 
4.0 

16:85 
3.9 

16:88 
8.9 

17:80 
8.8 

18:20 
8.8 

18:08 
-0.1 

13:60 
—0.2 

14:80 
—0.1 

15:06 
0.0 

15:45 
0.0 

16:20 
0.1 

16:65 
0.2 

17.-80 
0.2 

18:10 
0.8 

12:10 
4.0 

13:00 
4.0 

]8:55 
8.9 

14:66 
3.9 

16:68 
4.0 


21:2o 
8.5 

21:5o 

8.6 

22:3o 

3-7 

23:10 

3.8 


18:50 
0.4 

19:85 
0.8 

20:80 
0.3 

21:25 
0.2 

22:23 
0.1 


The  tides  are  placed  in  the  drder  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecntive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
2.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  Ot>  is  midnight.  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  O.  f«ll  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


22:10 
0.1 

23:00 
—0.1 

23:45 
—0.2 


19:10 
4.4 

20:00 
4.4  , 

21:00  I 
4.3: 

22  KX) 
4.1, 

28.-00 
4.0 


lOKX) 
—0.2 

20:00 
0.0 

21:00 
0.0 

21:55 
0.0 

22:45 
0.0 

23:85 
0.0 


19K)5 
3.8 

19:45 
3.7 

20:20 
8.6 

20:65 
8.5 
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JANUARY. 

FEBRUARY. 

MARCH. 

• 

c  ; 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

% 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

5  1 

W.  Mo. 

W.  jMo. 

W. 

Mo. 

1 

1 

S 

1 

1:88 
0.6 

7:68 
4.9 

14:20 
0.1 

20:22 
8.9 

W 

1 

2:36 
0.2 

8:52 
4.9 

15:14 
-0.2 

21:20 
4.5 

W 

1:37       7:48 
0.0        5.0 

14:05 
-0.4 

20:15 
4.9 

M 

2 

2:09 
0.6 

8:82 
4.8 

15:00 
0.0 

20:58 
4.0 

Th 

2 

3:20 
0.2 

9:32 
4.8 

15:52 
-0.2 

22:03 
4.6 

E 

Th 

2 

2:20       8:30 
-0.2        5.0 

14:44 
-0.4 

20:57 
5.0 

Tu 

8 

2:47 
0.6 

9:11 
4.7 

15:38 
0.0 

21:38 
4.0 

E 

F 

3 

4K)5 
0.2 

10:15 
4.6 

16:32 
-0.1 

22:50 
4.6 

F 

3 

3:05       9:14 
-0.2        4.9 

15:25 
-0.3 

21:40 
5.0 

1 

W 

4 

8:29 
0.6 

9:51 
4.6 

16:18 
0.0 

22:21 
4.1 

S 

4 

4:55 
0.8 

11:01 
4.4 

17:16 
0.1 

23:40 
4.6 

S 

4 

8:51       9:58 
-0.1        4.7 

16:05 
-0.1 

22:26 
4.9 

Th 

5 

4:15 
0.6 

10:88 
4.5 

16:59 
0.1 

28:12 
4.2 

s 

5 

6:50 
0.4 

11:52 
4.2 

18.-04 
0.3 

■         •         ■ 
•         •        • 

fS 

6 

4:40      10:44 
0.0*       4.4 

16:50 
0.1 

28:15 
4.7 

F 

• 

6 

5:07 
0.6 

11:19 
4.8 

17:48 
0.2 

■        •        • 
•        •        • 

3) 

M 

6 

0:34 
4.5 

6.52 
0.6 

12:50 
8.9 

19:08 
0.5 

P 

M 

6 

5:33      11:37 
0.2        4.1 

17:40 
0.4 

•  •        • 

•  •        * 

£ 

S 

7 

0K» 
4.3 

6:07 
0.6 

12:11 
4.1 

18:83 
0.3 

Tu 

7 

1:36 
4.4 

8K)0 
0.6 

14:01 
3.7 

20:10 
0.6 

D 

Tu 

7 

0:10       6:35 
4.5        0.4 

12:88 
8.8 

18:43 
0.7 

]) 

8 

8 

1:02 
4.4 

7:13 
0.7 

13:13 
4.0 

19:31 
0.4 

W 

8 

2:40 
4.5 

9:12 
0.6 

15:20 
8.7 

21:20 
0.6 

W 

8 

1:15       7:45 
4.4        0.6 

18:56 
8.6 

19:55 
0.8 

1 

M 

9 

2:01 
4.5 

820 
0.6 

14:18 
3.9 

20:32 
0.4 

p 

N 

Th 

9 

3:47 
4.6 

10:23 
0.4 

16:35 
3.9 

22:29 
0.4 

N 

Th 

9 

2:26       9:00 
4.4        0.6 

15:19 
3.6 

21:10 
0.7 

i     Tu 

1 

10 

8:04 
4.6 

9:29 
0.5 

15:80 
8.9 

21:37 
0.3 

F 

10 

4:50 
4.9 

11:25 
0.1 

17:40 
4.1 

23:82 
0.2 

F 

10 

8:85     10:11 
4.5        0.4 

16:30 
3.9 

22:24 
0.5 

W 

11 

4:C6 
4.8 

10.88 
0.3 

16:42 
4.0 

22:40 
0.2 

S 

11 

5:48 
5.1 

12:20 
-0.2 

18:35 
4.4 

•  ■        • 

•  •        • 

8 

11 

4:40     11:12 
4.7        0.1 

17:30 
4.2 

23:25 
0.2 

P 

Th 

12 

5:04 
6.1 

11:35 
•  0.0 

17:46 
4.2 

28:40 
0.0 

s 

12 

0:80 
-0.1 

6:43 
5.8 

13:11 
-0.4 

19:26 
4.6 

fS 

12 

5:86      12:03 
4.9     -0.2 

18:25 
4.5 

•  •        • 

•  •         • 

N     F 

13 

6:00 
5.8 

12-.32 
-0.8 

18:46 
4.4 

•  •        • 

•  •        • 

o 

M 

13 

1:22 
-0.2 

7:82 
5.4 

13:57 
-0.6 

20:12 
4.8 

M 

13 

0:20       6:29 
-0.1        5.1 

12:50 
-0.4 

19:05 
4.8 

C 

S 

14 

0:38 
-0.1 

6:56 
5.5 

18:26 
-0.6 

19:40 
4.6 

Tu 

14 

2:12 
-0.8 

8:20 
5.4 

14:42 
-0.7 

20:56 
4.9 

o 

Tu 

14 

1:10       7:16 
-0.2        5.2 

18:34 
—0.5 

19:47 
5.0 

s 

15 

1:83 
-0.2 

7:47 
5.6 

14:16 
-0.6 

20:31 
4.7 

W 

15 

2:58 
-0.8 

9:05 
5.3 

15.-24 
-0.6 

21:87 
4.9 

£ 

VV 

15 

1:54       8H)0 
-0.8        6.1 

14:14 
-0.5 

20:27 
5.1 

M 

16 

2:26 
-0.8 

8:87 
5.6 

15H)4 
-0.7 

21:21 
4.7 

£ 

Th 

16 

8:42 
-0.1 

9:50 
5.0 

16:04 
-0.3 

22:18 

4.8 

Th 

16 

2:36       8:43 
-0.8        5.0 

14:52 
-0.8 

21:08 
5.0 

Tu 

17 

8:17 
-0.2 

9:27 
5.4. 

15:52 
-0.6 

22:10 

4.7 

F 

17 

4:26 
0.1 

10:32 
4.7 

16:48 
0.0 

22:58 
4.6 

F 

17 

8:17       9:22 
-0.2        4.7 

15:28 
-0.1 

21:40 
4.9 

. 

W 

18 

4.-07 
0.0 

10:16 
5.1 

16:87 
-0.5 

22:56 
4.6 

S 

18 

6:10 
0.8 

11:16 
4.8 

17:22 
0.8 

28:40 
4.4 

8 

18 

8:65     10K» 
0.0        4.4 

Vo-Xfl 
0.2 

22:17 
4.7 

Th 

19 

4:57 
0.2 

11:04 
4.8 

17:28 
-0.2 

28:48 
4.5 

fS 

19 

5:55 
0.6 

11:58 
3.9 

18K)0 
0.6 

•        •        ■ 
■        •        • 

S 

19 

4:84      10:87 
0.2        4.1 

16:84 
0.6 

22:54 
4.4 

E 

F 

20 

5:48 
0.4 

11:62 
4.4 

18K)6 
0.1 

•        «        ■ 

<L 

M 

20 

0:28 
4.2 

6:48 
0.8 

12:44 
3.5 

18:48 
0.9 

M 

20 

5:15     11:13 
0.5        3.7 

17:07 
0.8 

28:84 
4.2 

S 

21 

0:80 
4.4 

6:41 
0.6 

12:44 
4.1 

18:55 
0.4 

A 

Tu 

21 

1:11 
4.1 

.   7:37 
1.0 

18:86 
8.3 

19:80 
1.1 

A 

Tu 

21 

5:57     11:61 
0.8        8.4 

17:42 
LI 

•  •        • 

•  t         ■ 

<L 

s 

22 

1:17 
4.8 

7:87 
0.8 

18:89 
8.8 

19:42 
0.6 

W 

22 

2:03 
4.0 

8:85 
1.1 

14:87 
3.2 

20:26 
1.2 

C 

W 

22 

0:18       6:47 
4.0        0.9 

12:88 
8.1 

18:26 
L8 

M 

23 

tffl 
4.2 

8:84 
0.9 

14:86 
8.5 

20:81 
0.8 

S 

Th 

23 

2:58 
4.0 

9:83 
1.0 

15:42 
8!2 

21:25 
LI 

S 

Th 

23 

1:10       7:48 
3.9        LO 

18:40 
8.1 

19:80 
L4 

A 

Tu 

24 

2:67 
4.1 

9:82 
0.9 

15:86 
8.4 

21:22 

0.8 

F 

24 

8:54 
4.1 

10:28 
0.8 

16:39 
8.4. 

22:24 
0.9 

F 

24 

2:06       8:44 
8.9        LO 

14:60 
8.2 

20:42 
L2 

! 

W 

26 

8:47 
4.2 

10:26 
0.9 

16:82 
8.4 

22:12 
0.8 

S 

25 

4:47 
4.8 

11:17 
0.6 

17:28 
3.6 

23:18 
0.7 

8 

25 

8:10       9:48 
4.0        0.8 

15:56 
8.5 

21:50 
LO 

Th 

26 

4:85 
4.8 

11:18 
0.7 

17:22 
3.4 

23:00 
0.7 

s 

26 

5:35 
4.6 

12:02 
0.2 

18:12 
4.0 

•  ■        « 

•  •        • 

S 

26 

4.-08     10:86 
4.2        0.6 

16:49 
3.9 

22:49 
0.6 

8 

F 

27 

6:22 
4.5 

11*7 
0.5 

18KM 
8.6 

28:48 
0.6 

M 

27 

0:07 
0.4 

6.*22 
4.8 

12:45 
0.0 

18:58 
4.3 

M 

27 

5.-02      11:28 
4.4        0.2 

17:36 
4.3 

23:41 
0.8 

8 

28 

6K)6 
4.7 

12:87 
0.8 

18:45 
8.8 

•  •        • 

•  •        • 

• 

Tu 

28 

0:52 
0.2 

7K)7 
4.9 

18:25 
-0.8 

19:88 
4.6 

Tu 

28 

5:53     12:10 
4.7     -0.1 

18:21 
4.7 

•  •        • 

•  •        •    ' 

S 

29 

0-.88 
0.5 

6:48 
4.8 

18:17 
0.1 

19:22 
4.0 

W 

29 

0:80       6:89 
-0.1        4.9 

12:61 
-0.8 

19K)5 
5.0 

• 

M 

30 

1:15 
0.4 

7:80 
4.9 

18:55 
-0.1 

20HX) 
4.2 

E 

• 

Th 

30 

1:17       7:25 
-0.8        5.0 

18:88 
-0.4 

19:47 
5.2 

Tu 

31 

1:57 
0.8 

8:12 
4.9 

14:85 
-0.2 

20:88 
4.4 

F 

31 

2:02       8:10 
-0.5        5.0 

14:15 
-0.5 

20:31 
5.3 

Thetid 
a  comparia 
from  Meai 
is  2.3  feet  t 
a  minus  (- 

ThetSi 
(a.  m.),  all 
3:47  p.  m. 

•,  nein 
equator;  A 

tee  are  placed  in  the  order  of  occurrence,  wi 
on  of  oonsecutive  heights  will  indicate  whe 
1  Low  Water,  which  is  the  datum  of  sound 
lelow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 

ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.m.)  and 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.  The  heights,  in 
Ings  on  the  Coast  and  Geodetic  Survey  Cna] 
water,  add  the  tabular  height  to  the  sound! 
ibtract  it. 

W.;  0»»  is  midnight.  12<>  is  noon;  all  hours  Ic 
when  diminished  by  12  give  the  times  aft 

»n  the  second  line  of  each  day; 
\  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  tne  chart,  unless 

»s  than  12  are  in  the  forenoon 
er  noon;  for  instance,  15:47  is 

^moon;  ^ 
,  P,  moon 

).  1st  quar.;  Qi  '^11  moon;  (^,  8d  < 
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moon  on  the  equator;  N,  S,  moon 

farthest  north  or 
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APRIL. 


a 


Day  of— I 


W.  Mo. 


£ 

o 


s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Time  and  Height  of  High  and 
Low  water. 


Th|13 
14 
15 
16 
17 


F 

S 

M 
A  Tu 

8    W 


18 
19 


C:  F 
S 


Th  20 
21 


22 
23 


S 

Ml  24 
Tu  25 
fi   W !  26 
Th  27 


F 

S 


28 
29 
30 


2:48 
—0.5 

8:86 
—0.4 

4:27 
—0.2 

5:22 
0.1 

6:25 
0.8 

1:00 
4.4 

2:10 
4.8 

8:20 
4.4 

4:28 
4.5 

5:20 
4.7 

0:07 
0.0 

0:51 
-0.2 

1:82 
—0.8 

2:12 
—0.3 

2:50 
-0.2 

8:26 
0.0 

4:02 
0.2 

4:39 
0.5 

5:19 
0.6 

6K)5 
0.8 

0:22 
3.9 

1:21 

8.8 

2:27 
8.9 

8:30 
4.1 

4:27 
4.3 

5:20 
4.5 

OM 
—0.2 

0:55 
—0.5 

1:43 
—0.7 

2:31 
-0.7 


8:54 
4.9 

9:42 
4.7 

10:31 
4.4 

11:27 
4.1 

12:37 
3.8 

7:84 
0.4 

8:45 
0.4 

9:51 
0.8 

10:50 
0.0 

11:40 
-0.1 

6:12 

4.8 

6:57 
4.9 

7:40 
4.8 

8:20 
4.6 

8:57 
4.4 

9:30 
4.1 

10:02 
3.8 

10:33 
3.6 

11:10 
3.4 

11:57 
3.3 

7:00 
0.8 

7:58 
0.8 

8:56 
0.7 

9:50 
0.5 

10:42 
0.2 

11:32 
—0.1 

6:11 
4.8 

7.-00 
4.9 

7:48 
4.9 

8:37 
4.8 


14:.58 
-0.3 

15:48 
—0.1 

16:31 
0.2 

17:27 
0.5 

18:32 
0.8 

13:56 
8.7 

1$:13 
3.8 

16:17 
4.1 

17:10 
4.4 

17:57 
4,7 

12:25 
—0.2 

13:06 
-0.3 

18:43 
—0.2 

14:18 
—0.1 

14:50 
0.2 

15:20 
0.4 

15:49 
0.7 

16:17 
LO 

16:52 
1.1 

17:40 
1.2 

18:00 
3.3 

14:08 
8.5 

15:13 
3.8 

16:10 
4.2 

17D0 
4.6 

17:48 
5.0 

12:19 
—0.8 

13:05 
-0.5 

13:50 
—0.4 

14:38 
—0.3 


21:17 
5.3 

22:05 
5.1 

22:57 
4.9 

23:54 
4.6 


19:50 
0.9 

21:09 
0.7 

22:18 
0.5 

28:17 
0.2 


18:39 
4.9 

19:18 
5.0 

19:53 
5.1 

20:28 
5.0 

21:03 
4.9 

21:38 
4.7 

22:13 
4.5 

22:50 
4.8 

28:83 
4.1 


18:45 
1.3 

20:01 
L2 

21:15 
0.9 

22:18 
0.5 

23:14 
0.1 


18:35 
5.3 

19:22 
5.6 

20:10 
5.6 

20:57 
5.5 


MAY. 


a 

8 


Day  of— , 


W.  Mo. 


N 


M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 

W   10 
Th  11 

F    12 

I 

O I  S  '  13 

S    14 

A   M   15 


Time  and  Height  of  High  and 
Low  Water. 


S 


Tu 
VV 
Th 
F 


16 
17 
18 
19 


5  ;20 

6  21 
M  22 
Tu  23 

E  W  24 
Th  25 
F  26 
S    27  j 

fjS    28' 


M 
N  Tu 


29 
30 


W  31 


3:22 
-0.6 

4:15 
—0.4 

5:12 
—0.1 

6:13 
0.1 

0:44 
4.5 

1:52 
4.4 

8:00 
4.4 

4:04 
4.4 

5:00 
4.5 

5:50 
4.5 

0:30 
0.0 

1:10 
-0.1 

1:48 
—0.1 

2:24 
0.0 

3:00 
0.1 

3:35 
0.2 

4:10 
0.4 

4:51 
0.5 

5:33 
0.5 

6:22 
0.6 

0:40 
3.9 

1:43 
3.9 

2:47 
4.0 

3:50 
4.2 

4:48 
4.4 

5:45 
4.5 

0:34 
—0.5 

1:25 
—0.6 

2:17 
—0.7 

3:10 
—0.7 

4:02 
—0.5 


928 
4.6 

10:24 
4.3 

11:26 
4.1 

12:34 
4.0 

7:18 
0.2 

8:23 
0.2 

9:25 
0.2 

10:20 
0.1 

11:10 
0.0 

11:53 
—0.1 

6:37 
4.5 

7:17 

4.4 

7:55 
4.2 

8:30 
4.0 

9:02 
3.8 

9:32 
3.7 

10:03 
3.6 

10:42 
3.5 

11:30 
3.5 

12:28 
3.6 

7:14 
0.6 

8K)8 
0.5 

9:05 
0.4 

10:12 
0.1 

10:57 
—0.1 

11:48 
—0.2 

6:38 
4.6 

7:32 
4.7 

8:25 
4.6 

9:20 
4.5 

10:17 
4.4 


'15:25 
0.0 

16:18 
0.2 

17:20 
0.5 

18.-28 
0.7 

13:47 
4.0 

14:53 
4.1 

15:58 
4.3 

16:43 
4.5 

17:27 
4.7 

18:08 
4.9 

12:83 
—0.1 

13:11 
0.0 

18:45 
0.2 

14:18 
0.4 

14:47 
0.6 

15:15 
0.9 

15:46 
1.0 

16:28 
LI 

17:14 
LI 

18:16 
LI 

13:33 
3.8 

14:35 
4.1 

15:32 
4.4 

16:26 
4.8 

17:18 
5.1 

18:10 
5.5 

12:40 
-0.3 

13:31 
—0.3 

14:22 
-0.2 

15:15 
—0.1 

16:12 
0.1 


21:48 
5.3 

22:42 
5.0 

23:40 
4.7 


19:43 
0.8 

20:58 
0.7 

22:02 
0.5 

22:57 
0.8 

23:45 
0.1 


18:45 
5.0 

19:22 
5.0 

19:57 
5.0 

20:32 
4.9 

21:07 
4.7 

21:42 
4.5 

22:17 
4.3 

22:58 
4.2 

23:45 
4.0 


19:28 
LO 

20:41 
0.8 

21:48 
0.5 

22:47 
0.1 

23:42 
—0.2 


19:00 
4.7 

19:50 
5.7 

20:41 
5.6 

21:33 
5.5 

22:28 
5.2 


JUNE. 


c  Day  of — 

§  : Time  and  Height  of  High  and 

a    W.  Mo. 


E 


o 

A 


N 


Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


LowW 

ater. 

4:57 
—0.8 

11:17 
4.3 

17:11 
0.4 

23:25 
4,9 

5:55 
—0.2 

12:20 
4.2 

18:17 
0.5 

•  •        • 

•  •        • 

0.-25 
4.6 

6:53 
0.0 

13:22 
4.2 

19:25 
0.6 

1:80 
4.4 

7:52 
0.1 

14:22 
4.3 

20:32 
0.6 

2:34 
4.3 

8:50 
0.2 

15:17 
4.4 

21:34 
0.6 

3:35 
4.2 

9?43 
0.2 

16K)fi 
4.5 

22:30 
0.4 

4:83 
4.2 

10:33 
0.2 

16:52 
4.6 

23:22 
0.3 

5:23 
4.1 

11:18 
0.2 

17:88 

4.8 

•         •         • 

Mjl2 
Tu  13 
Wjl4 
Th|l5 

F  16 
S  jl7 
S  18 
M|19 
Tu  20 
W  21 
Th'22 


F 

S 


23 
24 
25 


M  26 

I 
Tu  27 

VV  28 

Th  29 

F    30 


0.-05 
0.2 

0:47 
0.2 

1:25 
0.2 

2:00 
0.2 

2:35 
0.2 

3:10 
0.2 

3:47 
0.2 

4:25 
0.3 

5:05 
0,3 

5:47 
0.4 

0:08 
4.0 

1K)5 
4.0 

2:08 
4.0 

3:15 
4.0 

4:20 
4.1 

5:28 
4.2 

0:16 
—0.3 

1:10 
—0.5 

2:02 
/— 0.7 

2:55 
—0.7 

3:47 
-0.7 

4:39 
—0.5 


6:10 
4.0 

6:56 
4.0 

7:32 
3.9 

8:09 
3.8 

8:39 
3.7 

9:10 
3.7 

9:42 
3.7 

10:22 
3.8 

11:08 
3.9 

12:00 
4.0 

6:35 
0.4 

7:27 
0.4 

8:25 
0.3 

9:25 
0.2 

10:26 
0.1 

11:23 
—O.I 

6:23 
4.4 

7:20 
4.5 

8:15 
4.6 

9:10 
4.6 

10:04 
4.6 

10:58 
4.6 


12.-00 
0.2 

12:40 
0.3 

13:18 
0.4 

13:50 
0.5 

14:20 
0.7 

14:52 
0.8 

15:27 
0.9 

16.-07 
0.9 

16:57 
0.9 

17:.54 
0.8 

12:58 
4.1 

13:57 
4.3 

14:57 
4.5 

15:55 

4.8 

16:52 
5.1 

17:47 
5.4 

12:20 
-0.2 

13:47 
—0.3 

14:10 
-0.3 

15:07 
—0.2 

16:00 
0.0 

16:56 
0.2 


18:15 
4.9 

18:53 
4.9 

19:30 
4.9  ; 

20.06  i 
4.9 

20:42 
4.7 

21:17 
4.6 

21:53 
4.4 

22:32 
4.3 

23:18 
4.2 


18:5S 
0.8 

20K)8 
0.7 

21:15 
0.5 

22.^ 
0.2 

23:20 
0.0 


18:42 
5.6 

19:35 
5.7 

20:27 
5.7 

21:18 
5.5 

22:12 
5.3 

23K)5 
5.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  height^i  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
2.3  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( -)  sign  is  before  the  height,  in  which  ca^e  subtract  it. 

The  time  ased  Is  Eastern  Standard,  75th  meridian  W.:  Oi>  is  midnight.  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance,  15:47  is  3:47 
p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  £.  moon  on  the  equator:  N,  S,  moon  f:ir:hest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


SAKDY  HOOK  (The  Horseshoe),  NEW  JERSEY,  1911. 
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JULY. 

AUGUST. 

SEPTEMBER. 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

93 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

Dayof- 

Time  and  Height  of  His 
Xx)w  water. 

^hand 

W. 

•s 

Mo. 
1 

W. 

Tu 

Mo. 
1 

W. 
F 

Mo. 

1 

5:80 
—  0.4 

11:53 
4.5 

17-.65 
0.3 

•        •        • 

3) 

0:23 
4.3 

6:32 
0.2 

12:54 
4.4 

19:14 
0.6 

1-.80 
8.4 

752 
1.1 

13:50 
4.0 

20.'28 
LO 

£ 

6 

2 

OKX) 
4.7 

6:22 
—0.1 

12:47 
4.5 

18:55 
0.5 

W 

2 

1:18 
8.9 

7:20 
0.5 

13:45 
4.3 

20:13 
0.8 

A 
8 

S 

2 

2:86 
3.2 

8:18 
L2 

14:47 
4.0 

21:25 
LO 

}> 

M 

8 

0:09 
4.4 

7:14 
0.1 

18:40 
4.4 

19:57 
0.6 

Th 

3 

2:18 
8.6 

8:13 
0.7 

14:39 
4.2 

21:14 
0.9 

s 

3 

3:41 
8.2 

9:20 
L2 

15:43 
4.0 

22:20 
0.9 

Tu 

4 

1:59 
4.1 

8:08 
0.8 

14-.88 
4.4 

20:58 
0.6 

F 

4 

8.-23 
3.4 

9:08 
0.9 

15:33 
4.2 

22:12 
0.9 

M 

4 

4:86 
8.4 

10:17 
LO 

16:87 
4.2 

28:07 
0.6 

W 

5 

8.9 

9:01 
0.4 

15:25 
4.4 

21:57 
0.7 

A 

S 

6 

4:20 
3.4 

10:02 
0.9 

16:23 
4.3 

23:04 
0.8 

Tu 

5 

5:22 
8.6 

11:10 
0.8 

17:24 
4.4 

28:50 
0.4 

Th 

6 

4.-00 
3.8 

9:53 
0.5 

16:18 
4.5 

22:50 
0.6 

S 

s 

6 

5:14 
8.4 

11:52 
0.8 

17:10 
4.4 

23:48 
0.6 

W 

6 

6:02 
3.9 

11:56 
0.5 

18K)8 
4.6 

•  •        ■ 

•  ■        • 

F 

7 

4:55 
8.7 

10:42 
0.5 

17:00 
4.6 

23:37 
0.5 

M 

7 

5:58 
8.6 

11:40 
0.7 

17:55 
4.6 

•        • 

«        •        • 

Th 

7 

0-.30 
0.1 

6:40 
4.2 

12:88 
0.3 

18:50 
4.8 

A 

S 

8 

5:48 
8.7 

11:26 
0.5 

17:42 
4.7 

■        •        • 

•        •        • 

Tu 

8 

0:28 
0.4 

6:40 
3.7 

12:24 
0.6 

18:37 
4.7 

O 

F 

8 

IrOS 
—0.1 

7:17 
4.5 

13:21 
0.0 

19:30 
4.8 

s 

9 

0:20 
0.4 

6:27 
3.7 

12:09 
0.6 

18:25 

4.8 

O 

W 

9 

1:07 
0.2 

7:15 
8.9 

13:03 
0.5 

19:17 
4.8 

S 

9 

1:45 
-0.2 

7:55 
4.8 

14:04 
-0.1 

20:10 
4.9 

S 

M 

10 

1:00 
0.8 

7:07 
8.7 

12:48 
0.5 

19:03 

4.8 

Th 

10 

1:42 
0.0 

7:48 
4.1 

13:42 
0.8 

19:57 
4.9 

E 

s 

10 

2:22 
—0.8 

8:84 
5.0 

14:45 
—0.2 

20:51 
4.8 

o 

Tu 

11 

1-.35 
0.2 

7:43 
3.8 

13:30 
0.5 

19:42 
4.8 

F 

11 

2:17 
-0.1 

8:23 
4.3 

14:20 
0.2 

20:83 
4.8 

M 

11 

8:00 
—0.2 

9:14 
5.0 

16:27 
—0.2 

21:32 
4.7 

W 

12 

2:10 
0.1 

8:15 
3.8 

14:08 
0.6 

20:19 
4.8 

S 

12 

2:54 
—0.2 

9:00 
4.5 

15:00 
0.2 

21:12 
4.7 

Tu 

12 

8:38 
-0.1 

9:58 
'  6.0 

16:18 
—0.1 

22:15 
4.5 

Th 

13 

2:45 
0.1 

8:50 
3.9 

14:37 
0.6 

20:57 
4.7 

E 

s 

13 

3:28 
—0.2 

9:38 
4.6 

15:42 
0.2 

21:50 
4.6 

W 

13 

4:20 
0.1 

10:48 

4.8 

17:02 
0.1 

23:02 
4.2 

F 

14 

3:22 
0.0 

9:23 
4.0 

15:15 
0.6 

21:33 
4.6 

M 

14 

4:05 
-0.1 

10:21 
4.7 

16:27 
0.2 

22:32 
4.4 

Th 

14 

5.-05 
0.4 

11:86 
4.6 

ISKX) 
0.4 

23:69 
3.8 

S 

16 

8:57 
0.0 

10:01 
4.2 

15:56 
0.5 

22:10 
4.5 

Tu 

15 

4:45 
0.1 

11:07 
4.6 

17:16 
0.3 

23:18 
4.2 

C 

F 

15 

6:02 
0.6 

12:87 
4.4 

19K)5 
0.5 

•        •       •• 

■             •            •     a 

6 

16 

4:35 
0.1 

10:45 
4.8 

16:42 
0.5 

22:52 
4.3 

W 

16 

5:30 
0.3 

11:58 
4.5 

18:13 
0.5 

•         •         • 

N 

S 

16 

1:10 
3.6 

7:12 
0.8 

18:46 
4.3 

20:20 
0.6 

E    M 

17 

5:15 
0.2 

11:34 
4.4 

17:34 
0.6 

23:40 
4.2 

<t 

Th 

17 

0:10 
3.9 

6:21 
0.5 

12:57 
4.5 

19:12 
0.6 

P 

s 

17 

2:85 
3.6 

8:80 
0.8 

14:67 
4.4 

21:32 
0.5 

Tu 

18 

6:00 
0.8 

12:27 
4.4 

18:32 
0.6 

•  •         • 

•  •         ■ 

F 

18 

1:15 
3.7 

7:25 
0.6 

14.-02 
4.4 

20:30 
0.6 

M 

18 

3:53 
8.8 

9:48 
0.6 

16H)5 
4.5 

22:37 
0.2 

C 

VV 

19 

0:34 
4.0 

6:52 
0.3 

18:24 
4.4 

19:40 
0.6 

S 

19 

2:38 
3.6 

8:38 
0.7 

16:12 
4.5 

21;44 
0.5 

Tu 

19 

4:58 
4.1 

10:55 
0.3 

17:07 
4.8 

23:32 
-0.1 

Th 

20 

1:35 
8.9 

7:50 
0.4 

14:27 
4.5 

20:48 
0.6 

N 

s 

20 

3:55 
3.7 

9:51 
0.5 

16:17 
4.7 

22:50 
0.2 

W 

20 

5:52 
4.0 

11:53 
0.0 

18K)8 
5.0 

•  •        • 

•  •        • 

F 

21 

2:47 
8.8 

8:57 
0.4 

15:80 

4.7 

22:57 
0.4 

P 

M 

21 

5:07 
4.0 

11:00 
0.3 

17:20 
5.0 

23:50 
-0.1 

Th 

21 

0:22 
—0.4 

6:40 
4.8 

12:45 
—0.3 

18:62 
5.1 

1 

8 

22 

4:00 
3.8 

10:08 
0.8 

16:31 
4.9 

23:02 
0.1 

Tu 

22 

6:06 
4.3 

12:01 
0.0 

18:16 
5.2 

•  ■         « 

•  •         • 

t 

F 

22 

1:10 
—0.5 

7:28 
5.1 

13:32 
—0.4 

19:40 
5.2 

N 

9 

23 

5:10 
4.0 

11:08 
0.1 

17:30 
5.2 

*  ■        • 

•  ■        • 

• 

W 

23 

0:43 
—0.4 

6:58 
4.6 

12:57 
—0.2 

19:08 
5.4 

S 

23 

1:52 
-0.6 

8.-04 
5.2 

14:16 
—0.5 

20:23 
5.1 

P 

M 

24 

0:02 
—0.2 

6:13 
4.3 

12:06 
—0.1 

18:27 
5.4 

Th 

24 

1:82 
—0.6 

7:47 
4.9 

13:47 
-0.4 

19:57 
5.5 

s 

24 

2:32 
—0.5 

8:45 
5.2 

14:57 
—0.4 

21:07 
4,9 

• 

Tu 

25 

0:57 
—0.4 

7:10 
4.5 

13:05 
-0.2 

19:21 
5.6 

F 

25 

2:18 
—0.8 

8:32 
6.1 

14:35 

—0.5 

20:45 
5.4 

M 

25 

3:10 
—0.3 

9:22 
5.1 

15:40 
-0.2 

21:47 
4.6 

W 

26 

1:49 
-0.7 

8:05 
4.7 

14K)0 
—0.3 

20:12 
5.6 

E 

S 

26 

3:00 
M).7 

9:15 
5.1 

15:22 
—0.4 

21:30 
5.2 

Tu 

26 

3:47 
0.0 

10:01 
4.9 

16:22 
0.0 

22:28 
4.2 

■ 

Th 

27 

2:38 
—0.8 

8:55 
4.8 

14:52 
-0.3 

21K)2 
6.5 

s 

27 

3:43 

—0.5 

9:57 
5.0 

16:07 
-0.2 

22:15 
4.8 

W 

27 

4:24 
0.4 

10:41 
4.6 

17:05 
0.3 

23:07 
3.8 

i 

1 

F 

28 

3:27 
—0.8 

9:42 
4.9 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  2.3  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  0^  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

#.  new  moon;  }),  1st  quar.;  O.  ^"11  moon;  (C,  3rd  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  «>r  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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PHILADELPHIA  (Chestnut  Street  Pier),  PENNSYLVANIA,  1911. 
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4.4 

•         •         • 
■         •         « 

s 

18 

0:22 
0.8 

6:00 
6.6 

13:14 
0.4 

18:a5 

4.8  , 

S 

W 

19 

0H)B 
0.7 

5:26 
5.4 

12:50 
0.5 

17:55 
4.4 

F 

19 

0:10 
0.9 

6:40 
5.6 

18:02 
0.5 

18:14 
4.4 

c 

M 

19 

1:05 
0.7 

6:66 
6.8 

13:56 
0.3 

19:33  ; 
5.0 

Th 

20 

0:47 
0.8 

6:14 
5.4 

13:33 
0.6 

18:18 
4.3 

S 

20 

0:55 
0.9 

6:32 
5.4 

13:45 
0.5 

19:10 
4.5 

E 

Tu 

20 

2:13 
0.7 

7:55 
6.1 

14:43 
0.4 

20:32 
5. 'J 

(L 

F 

21 

1.84 
1.0 

7:08 
5.3 

14:23 
0.6 

19:48 
4.4 

C 

s 

21 

1:43 
0.8 

7:30 
5.3 

14:35 
0.4 

20:10 
4.7 

W 

21 

3:18 
0.6 

9KK) 
6.0 

15:88 
0.4 

21:32 
6.5 

S 

22 

2:30 

0.8 

8:10 
5.3 

15:18 
0.5 

20:52 
4.5 

M 

22 

2:50 
0.7 

8:38 
5.2 

15:28 
0.4 

21:12 
5.0 

Th 

22 

4:26 
0.5 

10K)6 
4.9 

16:40 
0.4 

22:34 
5.7 

s 

23 

8:80 
0.8 

9:18 
5.3 

16:13 
0.4 

21:52 

4.8 

Tu 

23 

8:53 
0.6 

9:38 
5.2 

16:34 
0.3 

22:12 
5.3 

F 

23 

5:34 
0.4 

11:02 
4.8 

17:38 
0.3 

23:31 

5.9 

'M 

24 

4:32 
0.6 

10:15 
5.4 

17:08 
0.3 

22:46 
5.1 

E  '  VV  '  24 

1 

4:57 
0.5 

10:37 
5.2 

17:20 
#    0.2 

23:04 
5.6 

S 

24 

6:37 
0.2 

11:66 
4.8 

18:40 
0.2 

•         •         ■     [ 

"        •         • 

Tu 

26 

5:81 
0.4 

11:12 
5.5 

18.00 
0.2 

23:35 
5.4 

Th 

25 

5:59 
0.2 

11:30 
5.2 

18:13 
0.2 

28:55 
5.9 

P 

S    25 

0:24 
6.1 

7:37 
0.0 

12:47 
4.7 

19:37 
0.2 

E 

W 

26 

6:28 
0.2 

12:01 
5.5 

18:52 
0.1 

«         •         ■ 

■             •            a 

F 

1 

26 

6:58 
0.0 

12:21 
5.2 

19:05 
0.1 

•         •         • 

»         ■         « 

? 

M   26 

1:14 
6.2 

8:32 
—0.1 

18:87 
4.7 

20:32 
0.1  . 

Th 

^ 

0:22 
5.7 

7:22 
—0.1 

12:50 
5.5 

19:40 
0.0 

S 

27 

0:45 
6.1 

7:M 
—0.1 

13:07 
5.0 

19:5M 
0.0 

Tu  27 

2K» 
6.8 

9:23 
—0.2 

14:27 
4.7 

21:25 
0.0 

•' 

F 

28 

1:07 
5.9 

8:13 
—0.2 

13:33 
5.4 

20:26 
0.1 

f 

s 

28 

1:80 
6.3 

8:47 
—0.2 

18:56 
4.9 

20:48 
0.1 

W  28 

2:54 
6.2 

10:13 

15:16 
4.7 

22:17 
0.0 

S 

29 

1:52 
6.1 

9:03 
—0.3 

14:19 
5.2 

21:11 
0.1 

M 

29 

2:20 
6.3 

9:38 
—0.3 

14:45 

4.8 

21:40 
0.1 

Th  29 

1 

8:44 
6.1 

11:02 
—0.3 

16:08 
4.7 

23:10 
0.0 

P 

s 

30 

• 

2:37 
6.2 

958 
—0.2 

15:02 
5.0 

21:57 
0.2 

N 

Tu 
W 

30 
31 

8:08 
6.3 

3:55 
6.1 

10:80 
-0.2 

11:22 
-0.2 

15:33 
4.7 

16:23 
4.6 

22:30 
0.2 

23:24 
0.2 

F 

30 

4:36 
6.8 

11:50 
—0.3 

17:02 
4.8 

•  •         • 

•  ■         • 

The  tic 
a  compariM 
from  Mear 
which  is  2 
chart,  unl 

The  til 
the  foreno 
15:47  is  3:47 

•,  ne\ 
equator;  A 

les  are  placed  in  the  orderof  occurrence,  wl 
ion  of  consecutive  heights  will  indicAte  whe 
I  Low  Water,  which   is  the  datum  of  soi 
.6  feet  below  mean  sea  level.    To  find  the 
ej«  a  minus  (— )  sign  is  before  the  height,  in 

ne  used  Is  Eastern  Standard.  7?>th    meric 
on  (a.m.),  all  greater  are  in  the  afternoon 
p.m. 

V  moon;  }),  1st  quar.;  Of  '"^^  moon;  (J,  3d 
L,  P,  moon  in  apogoe  or  perigee. 

th  their  times  on  the  fiTf*t  line  and  heights  o 
ther  It  is  high  or  low  water.    The  heights,  Ii 
indlngs  on  the  Coast  and  Geodetic  Surve 
depth  of  water,  add  the  tabular  height  t< 
\  which  case  subtract  it. 

llan  W.:   0>>  is  midnight.   1T2^  is  noon;  al 
(p.  m.)  and  when  diminished  by  12  give  the 

quar.;  E,  moon  on  the  equator;  X,  S,  moon 

n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
>y  Charts  for  this  region,  and 

)  the  soundings  given  on  the 

* 

I  hours  lesfl  than  12  are  in 
times  after  noon;  for  instance.  ! 

i 
farthest  north  or  south  of  the  ' 
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JULY. 


a  DftyoH 


W.  Mo. 


s 

,}).M 
Tu 

W 

I 

Th 
F 

S 


1 

2 
3 

4 
5 
6 

7 
8 
9 


Time  and  Height  of  High  and 
Low  water. 


M   10 

I 

0  Tu!  11 

W  12 

iTht  13 

I 

F   14 

S    15 

S    16 

E  M   17 

I 

Tu  18 

1  W,19 
Th  20 

F  21 
S  22 
N'l  S  23 
P  M  24 
•  Tu 
W 


25 
26 


Th  27 


F 

'  8 

E    S 


28 
29 
30 


M  31 


0:08 
0.0 

0:56 
0.1 

1:60 
0.2 

2:46 
0.2 

8:44 
0.2 

4:42 
0.2 

6:38 
0.2 

6:32 
0.1 

0:18 
6.6 

1:00 
6.6 

1:38 
5.6 

2:15 
6.7 

2:53 
5.7 

8.*29 
5.7 

4:07 
5.6 

4:48 
5.6 

5:88 
5.4 

0:40 
0.7 

1:42 
0.7 

2:52 
0.7 

4K» 
0.7 

5:18 
0.5 

6:18 
0.8 

0:07 
5.9 

1:00 
6.1 

1:61 
6.1 

2:40 
6.0 

8:28 
5.9 

4:18 
5.7 

5:03 
5.5 

0:30 
0.0 


5:25 
5.6 

6:20 
5.3 

7:18 
5.1 

8:17 
4.9 

9:20 

4.7 

10:12 
4.6 

11:02 
4.5 

11:52 
4.4 

7:28 
0.1 

8:10 
0.1 

8:55 
0.1 

9.-87 
0.1 

10:16 
0.2 

10:53 
0.8 

11:30 
0.3 

12:08 
0.8 

12:35 
0.4 

6:24 
5.2 

7:20 
5.0 

8.-25 
4.7 

9:88 
4.5 

10:87 
4.5 

11:85 
4.5 

7:20 
0.1 

8:15 
-0.1 

9H)5 
—0.3 

9:58 
-0.3 

10:39 
—0.4 

11:23 
—0.8 

12:08 
—0.8 

5:57 
5.2 


12:37 
—0.2 

18:25 
—0.2 

14:15 
—0.1 

15K)7 
0.0 

15:58 
0.0 

16:58 
0.1 

17:47 
0.2 

18:88 
0.2 

12:88 
4.4 

18:17 
4.3 

13:58 
4.3 

14:83 
4.3 

15:10 
4.4 

15:49 
4.6 

16:80 
4.8 

17:18 
4.9 

18:02 
5.1 

13:13 
0.4 

14:00 
0.5 

15:00 
0.5 

16:07 
0.5 

17.15 
0.4 

18:21 
0.4 

12:30 
4.5 

18:20 
4.6 

14:10 
4.7 

14:59 
4.9 

15:48 
5.0 

16:37 
5.1 

17:27 
5.1 

12:53 
—0.2 


17:57 
4.8 

18:58 
4.9 

19:50 
5.1 

20:48 
5.2 

21:48 
5.3 

22:-12 
5.4 

23:38 
5.5 


19.-27 
0.3 

20:13 
0.3 

20:56 
0.4 

21:36 
0.7 

22:13 
0.7 

22:47 
0.7 

23:20 
0.7 

23:52 
0.7 


18:55 
5.2 

19:55 
5.4 

21:00 
6.5 

22:05 
5.6 

28:10 
5.8 


19:21 
0.2 

20:18 
0.0 

21:10 
-0.1 

22:01 
—0.2 

22:52 
-0.2 

23:40 
—0.2 


18:18 
5.2 


AUGUST. 


ei  Day  of— 
S    W.  Mo. 


'  lime  and  Height  of  High  and 
Low  Water. 


Tu'    1 


A 

S 


O 


E 


w 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

s 

M 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Tu  15 


W 


16 


Th  17 


N 


F 

S 


P  M 


18 
19 
20 

21 


I 
Tu  22 


W 


23 


Th;  24 


25 


8  .26 


S 


I 


27 


Mi28 


Tu 
W 


29 
30 


D  Th  31 


1:21 
0.1 

2:14 
0.2 

8:08 
0.3 

4:06 
0.4 

5:02 
0.4 

5:57 
0.3 

6:60 
0.2 

0:30 
b.6 

1:12 
6.7 

1:52 
5.7 

2:30 
5.7 

3:08 
5.7 

8:48 
5.6 

4:27 
5.5 

5:10 
5.3 

0:35 
0.6 

1:80 
0.7 

2:85 
0.7 

8:45 
0.7 

4:55 
0.6 

6:00 
0.4 

6:57 
0.1 

0:45 
5.8 

1:36 
5.8 

2:25 
5.8 

3:10 
5.7 

3:50 
5.5 

4:35 
5.3 

0:03 
0.0 

0:50 
0.2 

1:40 
0.3 


6:42 
5.0 

7:38 
4.7 

8:35 
4.6 

9:33 
4.4 

10:28 

4.4 

11:20 
4.4 

12:07 
4.4 

7:40 
0.1 

8:24 
0.1 

9:07 
0.1 

9:47 
0.1 

10:28 
0.2 

11:00 
0.2 

11:35 
0.3 

12:10 
0.4 

6K)0 
5.0 

6:55 
4.7 

8:00 
4.4 

9:10 
4.3 

10:20 
4.2 

11:15 
4.4 

12:10 
4.6 

7:50 
—0.1 

8:40 
—0.8 

9:25 
—0.8 

10:10 
—0.3 

10:55 
—0.3 

11:35 
-0.2 

5:20 
5.0 

6:06 
4.8 

6:55 
4.6 


13:40 
0.0 

14:80 
0.1 

15:22 
0.2 

16:16 
0.8 

17:12 
0.3 

18:05 
0.3 

18:57 
0  8 

12:50 
4.5 

13:35 
4.5 

14:09 
4.6 

14:47 
4.8 

15:25 
5.0 

l6:05 
5.2 

16:50 
5.3 

17:85 
5.4 

12:50 
0.5 

13:40 
0.6 

14:40 
0.6 

15:50 
0.7 

17:00 
0.5 

18:05 
0.4 

19:05 
0.1 

13:05 
4.8 

13:55 
5.0 

14:40 
5.1 

15:26 
5.8 

16:10 
5.3 

16:55 
5.4 

12:20 
0.0 

13:05 
0.1 

13:50 
0.3 


19:11 
5.2 

20:06 
5.2 

21:04 
5.8 

22:06 
5.4 

22:55 
5.5 

23:47 
5.5 


19:45 
0.3 

20:80 
0.4 

21:10 
0.4 

21:50 
0.4 

22:27 
0.4 

23:05 
0.4 

23:50 
0.5 


18:25 
5.4 

19:25 
5.4 

20:80 
5.4 

21:40 
5.4 

22:50 
5.5 

23:50 
5.7 


20:00 
-0.1 

20:50 
—0.3 

21:45 
—0.3 

22:to 
—0.8 

23:15 
-0.2 


17:40 
5.4 

18:30 
5.8 

19:25 
5.3 


SEPTEMBER. 


S 


A 

S 


N 
P 


S 


O 


£ 


Day  of— 

W.  Mo. 

F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

s 

10 

M 

11 

Tu 

12 

VV 

13 

Th 

14 

F 

15 

S 

16 

s 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

s 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

1 
1 

30 

Time  and  Height  of  High  and 
Low  Water. 


2:30 
0.5 

8:25 
0.5 

4:20 
.  0.5 

5:17 
0.4 

6:10 
0.3 

0:00 
5.6 

0:45 
5.G 

1:25 
5.7 

2:06 
5.7 

2:45 
5.6 

8:25 
5.5 

4K)5 
5.8 

4:50 
5.0 

0:28 
0.4 

1:20 
0.6 

2:20 
0.7 

3:30 
0.7 

4:35 
0.6 

5:40 
0.3 

6:35 
0.1 

0:30 
5.5 

1:20 
5.5 

2:05 
5.4 

2:45 

6.3 

3:25 
5.1 

4:05 
4.9 

4:45 
4.7 

0:20 
0.2 

1:08 
0.4 

1:55 
0.5 


7:50 
4.4 

8:55 
4.3 

9:50 
4.3 

10:45 
4.4 

11:35 
4.6 

7:00 
0.1 

7:45 
0.0 

8:80 
0.0 

9:10 
0.1 

9:50 
0.1 

10:28 
0.2 

11:05 
0.4 

11:40 
0.5 

5:35 
4.7 

6:30 
4.4 

7:38 
4.2 

8:50 
4.1 

10:00 
4.2 

11:05 
4.5 

12:00 
4.7 

7:25 
—0.1 

8:15 
-0.2 

9:00 
—0.8 

9:45 
—0.2 

10:25 
-0.1 

11.-05 
0.1 

11:60 
0.2 

5:30 
4.6 

6:15 
4.4 

7:10 
4.8 


14:45 
0.4 

15:40 
0.5 

16:35 
0.5 

17:80 
0.5 

18:20 
0.4 

12:20 
4.7 

13.-00 
4.9 

13:40 
5.1 

14:20 
5.8 

15:00 
5.5 

15:40 
5.6 

16:25 
6.7 

17:10 
5.7 

12:30 
0.6 

13:20 
0.7 

14:30 
0.9 

15:40 
0.7 

16:45 
0.6 

17:60 
0.3 

18:50 
0.0 

12:50 
5.0 

13:85 
5.8 

14:20 
5.4 

15.00 
5.5 

15:40 
5.5 

16:25 
5.5 

17:06 
5.5 

12:30 
0.4 

13:20 
0.5 

14:05 
0.7 


20:20 
5.2 

21:20 
5.3 

22:20 
5.3 

23:10 
5.4 


19:10 
0.3 

20:00 
0.2 

20:40 
0.2 

21:25 
0.1 

22:05 
0.1 

22:50 
0.2 

23:35 
0.3 


18:00 
5.6 

19:00 
5.4 

20:10  I 
5.3 

21:25 
5.2 

22:85 
5.8 

23:35 
5.4 


19:45 
—0.2 

20:35 
—0.3 

21:25 
-0.4 

22:10 
—0.3 

22:55 
—0.1 

23:40 
0.0 


17:50 
5.4 

18:40 
5.8 

19:85 
5:2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  2.6  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  Q^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m. ).  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#.  new  moon;  3),  l.<it  quar.:  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— ' 

Time  and  Height  of  High  and 
Low  Water. 

« 

i 

E 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  Mo. 

W. 
F 

Mo. 
1 

S 

1 

2:45 
0.5 

8:02 
4.2 

16:00      20:30 
0.6         5.2 

w 

1 

8:50 
0.3 

925 
4.7 

16:12 
0.5 

21:48 
5.2 

4.-00 
0.2 

9:88 
5.2 

16:82 
0.4 

22:17 
6.1 

M 

2 

8:88 
0.4 

9:06 
4.3 

16:55      21:80 
0.6         5.2 

Th 

2 

4:42 
0.2 

10:20 
6.0 

17:10 
0.3 

22:45 
6.3 

S 

2 

4:62 
0.2 

10:36 
6.6 

17:81 
0.2 

23K)0 
5.0  ! 

Tu 

3 

4:83 
0.3 

10:08 
4.4 

16:50      22:80 
0.5         5.8 

£ 

F 

3 

5:35 
0.1 

11:10 
5.8 

18:08 
0.1 

23:35 
5.3 

S 

3 

5:45 
0.2 

1127 
5.8 

1828 
0.1 

23:50 
5.0 

W 

4 

5:25 
0.2 

11:00 
4.7 

17:45      2820 
0.8         6.4 

S 

4 

6:25 
0.1 

12.00 
5.6 
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9:07 
L2 

9;62 
1.2 

10:88 
L2 

11:28 
L2 

12:20 
1.2 

6:47 
0.2 

6:58 
0.2 

8:15 
0.2 

9:22 
0.2 

10:22 
0.1 

11:16 
0.0 

5:62 
LI 

6:87 
L2 

7:22 
L8 


13.-04 
0.0 

18*.61 

ao 

14:42 
0.1 

15«6 
0.1 

16:36 
0.2 

17:46 
0.3 

19:05 
0.4 

20:27 
0  4 

14:14 
L3 

15:20 
1.8 

16:20 
L8 

17:12 
L8 

11:40 
0.0 

12:85 
0.0 

18:27 
0.0 

14:15 
0.1 

16:05 
0.1 

15:54 
0,2 

16:44 
0.3 

17:42 
0.4 

18:48 
0.4 

19:48 
0.4 

13:15 
LI 

14:11 
LI 

16:05 
1.2 

15:56 
L2 

16:48 
L2 

17:80 
L2 

12:07 
0.0 

12:57 
0.0 

13:48 
0.0 


19:22 
L3 

20:07 
1.2 

20:47 
LI 

21:29 
LO 

22:18 
0.9 

23:01 
0.8 

28:55 
0  7 


21:88 
0.4 

22:36 
0.3 

28:22 
0.2 


18:00 
L2 

18:45 
L2 

19:24 
LI 

19:59 
1.0 

20:84 
0.9 

21:08 
0.8 

21:42 
0.8 

22:20 
0.7 

28:05 
0.6 


20:48 
0.4 

21:37 
0.4 

22:20 
0.3 

22:58 
0.2 

23:30 
0.1 


18:18 
L2 

19:00 
LI 

19:42 
LO 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  r^on,  and  which  is  0.6 
foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  Meridian  W.:  0^  is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.},  all  greater  are  in  the  afternoon  (p.  m.)andwhendiminUhedbyl2givethetime8afternoon:  for  instance,  15:47  is  3:47  p.m. 

#,  new  moon;  }),  1st  quar.;  0«  full  moon;  C,  3d  quar.;  E.  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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BALTIMORE  (Fells  Point),  MARYLAND,  1911. 


APRIL. 


MAY. 


JUNE. 


c  Day  of— 

8 


W.  Mo. 

s 


p  s 

M 


N 

D 


£ 

o 


A 

S 


E 


Tu 
W 

Th 
F 

S 
8 
M 
Tu 


1 
2 

3 
4 
5 
6 

7 

8 

9 

10 

11 


Time  and  Height  of  High  and 
Low  Water. 


c  JDayof— 


W  12 
Th,  13 


F 

8 

8 

M 

Tu 


14 
15 
16 
17 
18 


W  19 

1 

Th  20 


F 

S 
8 
M 
Tu 
W 
Th 
F 
S 
8 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


1:40 
0.0 

2:30 
-0.1 

2:69 
0.0 

8:44 
0.0 

4:85 
0.0 

5:48 
0.1 

0:59 
0.7 

2:12 
0.7 

8:22 
0.8 

4:21 
0.9 

5:14 
LI 

6:00 
L2 

0:28 
0.0 

0:55 
0.0 

1:25 
0.0 

1:54 
0.0 

2:22 
0.0 

2:64 
0.1 

8:28 
0.1 

4:11 
0.2 

5:11 
0.2 

0:51 
0.7 

1:55 
0.8 

2:55 
0.9 

8:48 
LO 

4:88 
LI 

5:22 
L8 

6H)6 
L4 

0.-25 
0.1 

1:06 
-0.1 


8:02 

L4 

8:50 
L4 

9:43 
L4 

10:40 
L4 

11:41 
L3 

12:47 
L3 

7:08 
0.1 

8:25 
0.1 

9.-88 
0.1 

10:45 
0.1 

11:43 
0.1 

12:37 
0.0 

6:37 
L8 

7:18 
L8 

8:00 
1.8 

8:40 
L8 

9:21 
1.8 

10K» 
LS 

10:48 
L2 

11:85 
L2 

12:26 
LI 

6:80 
0.8 

7:52 
0.2 

9K)1 
0.2 

10:08 
0.2 

11K)2 
0.1 

11:57 
0.0 

12:52 
0.0 

6:55 
L5 

7:44 
L5 


14:40 
0.1 

15:87 
0.1 

16:87 
0.2 

17:44 
0.8 

18:57 
0.3 

20:07 
0.3 

13:53 
L2 

14:58 
1.2 

16:57 
LI 

16:53 
LI 

17:88 
LO 

18:15 
0.9 

13:25 
0.1 

14:10 
0.2 

14:55 
0.2 

15:42 
0.3 

16:26 
0.4 

17:14 
0.4 

18:03 
0.4 

18:58 
0.4 

19:42 
0.3 

13:22 
LI 

14:17 
LI 

15:18 
LO 

16:10 
LO 

16:58 
LO 

17:44 
LO 

18:28 
0.9 

18:46 
0.0 

14:40 
0.1 


20:23 
0.9 

21:07 
0.9 

21:53 
0.8 

22:47 
0.7 

23:48 
0.6 


21:07 
0.3 

21:59 
0.2 

22:43 
0.2 

23:20 
0.1 

23:.'»3 
0.1 


19:50 
0.8 

19:23 
0.8 

19:57 
0.7 

20:32 
0.7 

21:07 
0.7 

21:50 
0.7 

22:41 
0.6 

23:42 
0.7 


20:28 
0.3 

21:12 
0.2 

21:51 
0.1 

22:30 
0.1 

23.-08 
0.0 

28:46 
0.0 


19:14 
0.8 

20:00 
0.8 


W.  Mo. 


M 


Time  and  Helffht  of  High  and 
Low  Water. 


c  Dayof- 


N 


C 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Th,  11 

12 

13 


Tu 
W 

Th 

I 

D'  F 

S 

8 
!  AI 

r 

E  Tu 
W 


S 
8    14 

-^  m;i5I 


Tu 
W 


16 
17 


Th,  18 


F 

S 


19 
20 


8    21 


E 


N 


M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


1:49 
-0.1 

2:86 
-0.1 

3:27 
0.0 

4:28 
0.1 

5:42 
0.1 

0:58 
0.8 

2:07 
0.9 

.8:11 
LO 

4:03 
1.1 

4:48 
L2 

5:34 
L3 

6:16 
1.4 

0:09 
0.0 

0:40 
0.0 

1:10 
0.0 

1:42 
0.1 

2:15 
0.1 

2:57 
0.2 

3:46 
0.2 

4:47 
0.3 

0:27 
0.8 

1:28 
0.9 

2:24 
LO 

3:12 
L2 

4H)6 
L3 

4:56 
1.4 

5:47 
L5 

6:38 
L6 

0:38 
-0.1 

1:28 
-0.1 

2:21 
-0.1 


8:84 
L5 

9:28 
L5 

10:23 

L4 

11:22 
L3 

12:22 
L2 

7:02 
0.2 

8:25 
0.2 

9:40 
0.2 

10:45 
0.2 

11:40 
0.1 

12:32 
0.2 

13:20 
0.2 

6:57 
L4 

7:35 

L4 

8:12 
1.4 

8:50 
1.3 

9:28 
L3 

10:10 
L2 

10:55 
1.2 

11:43 
LI 

6:02 
0.3 

7:28 
0.8 

8:36 
0.3 

9:46 
0.2 

10:51 
0.2 

11:50 
0.1 

12:46 
0.1 

13:42 
0.1 

7:28 
1.6 

8.20 
L6 

9:12 
L6 


1637 
0.1 

16:84 
0.2 

17:36 
0.2 

18:85 
0.2 

19:30 
0.2 

13:23 
LI 

14:34 
LO 

15:28 
0.9 

16:16 
0.8 

16:58 
0.8 

17:37 
0.7 

18:13 
0.7 

14:04 
0.3 

14:47 
0.3 

15:28 
0.3 

16:08 
0.3 

16:45 
0.3 

17:24 
0.3 

18:05 
0.3 

18:45 
0.2 

12:40 
LI 

13:37 
LO 

14:32 
0.9 

15:26 
0.9 

16:17 
0.8 

17:08 
0.8 

18:00 
0.8 

18:50 
0.7 

14:36 
0.1 

15:30 
0.1 

16:21 
0.1 


20:60 
0.7 

21:44 

0.7 

22:42 
0.7 

23:48 
0.7 


20:^4 
0.2 

21:10 
0.2 

21:50 
0.1 

22:28 
0.1 

23:03 
0.0 

23:87 
0.0 


18:50 
0.6 

19:25 
0.6 

20:02 
0.6 

20:47 
0.6 

21:35 
0.6 

22:28 
0.7 

23:27 
0.7 


19:26 
0.1 

20:08 
0.1 

20:52 
0.0 

21:86 
0.0 

22:18 
-0.1 

28:08 
—0.1 

23:50 
-0.1 


19:42 
0.7 

20:35 
0.7 

21:32 
0.7 


c 

A 


S 


E 


P 


W. 


Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 


Mo. 

1 
2 
3 
4 
5 
6 
7 
8 
9 


Time  and  Height  of  High  and 
Low  Water. 


S     10 

8  'll 

M    12 

Tu  13 

W   14 

Th  15 

F   16 

S    17 


8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


3:20 
0.0 

.4:26 

0.1 

6:38 
0.2 

0:46 
0.9 

1:51 
LO 

2:46 
Ll 

8:88 
L2 

4:28 
1.3 

5:13 
1.4 

5:56 
L4 

6:34 
L4 

0:03 
0.0 

0:37 
0.1 

1:14 
0.1 

1:54 
0.1 

2:41 
0.2 

3:32 
0.2 

4:20 
•  0.8 

0H)2 
0.9 

0:54 
LO 

1:48 
Ll 

2:46 
L3 

8:42 
L4 

4:87 
L5 

5:30 
L6 

6:23 
L6 

0:18 
-0.1 

1:15 
-0.1 

2:18 
0.0 

8:16 
0.0 


10K)& 
L4 

10:58 
1.3 

11:53 
Ll 

6:68 
0.2 

8:19 
0.8 

9:81 
0.3 

10:34 
0.8 

U:33 
0.3 

12:27 
0.8 

13:15 
0.8 

13:57 
0.3 

7:10 
L4 

7:46 
1.4 

8:22 
1.3 

8:58 
LS 

9:37 
L3 

10:21 
L2 

11:10 
Ll 

5:42 
0.8 

6:59 
0.8 

8:17 
0.8 

9:35 
0.8 

10:42 
0.8 

11:48 
0.8 

12:40 
0.2 

13:83 
0.2 

7:16 
L6 

8K)6 
L6 

8:53 
L6 

9:42 
L8 


17:12 
0.1 

18:01 
0.1 

18:89 
0.1 

120^7 
LO 

13:60 
0.9 

14:41 
0.8 

14:29 
0.7 

16:14 
0.6 

16:66 
0.6 

17:87 
0.6 

18:18 
0.6 

14:36 
0.3 

15:10 
0.3 

15:43 
0.3 

16:12 
0.2 

16:46 
0.2 

17:18 
0.1 

17a>5 
0.1 

12:00 
LO 

12:51 
0.9 

13:45 
0.9 

14:42 
0.8 

15:39 
0.8 

16:85 
0.7 

17:32 
0.7 

18:28 
0.7 

14:23 
0.1 

15:11 
0.1 

15:56 
0.1 

16:38 
0.0 


22:35  I 
0.8  ' 

23:38  I 
0.8 


19:35 
0.1 

20:17  ' 
0.1 

21:00 
0.0 

21:39 
0.0 

22:17 
0.0 

22:54 
0.0 

23:30 
0.0 


19:00 
0.6 

19:46 
0.7 

20:30 
0.7 

21:18 
0.7 

22:11 
0.7 

23:06 

0.8 


18:34 
0.1 

19:15  i 
0.0 

19:58 
0.0 

20:47 
-0.1 

21:38 
-0.1 

22:32 
-0.2 

23:25 
-0.2 


19:24  i 
0.7 

20:21 
0.8 

21:18 
0.8 

22:19 
0.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  tint  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  And  the  depth  of  wnter,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
Qxinus  (— )  sign  is  before  the  height,  in  which  case  subtract  it.  ^ 

The  time  used  is  Eastern  Standard,  75th  Meridian  W.;  0^  is  midnight,  121^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  theafternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

9.  new  moon;  }),  1st  quar.;  Q,  full  moon;  ([,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


a  Day  of— 

9 


W. 


E 
D 


S 

M 
l*u 
W 
Th 
F 

A     S 

S 


s 

'O 


M 

Tu 

W 

Th 

F 

S 

s 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Time  and  Height  of  High  and 
Low  Water. 


a 


Tu 

w 

Th 
F 
S 

N    S 


M  17 
18 
19 
20 
21 
22 
23 


,P 


M 

Tu 
W 

Th 
F 
8 

S 

M 


24 
25 
26 
27 
28 
29 
30 
31 


4:17 
0.1 

6:28 
0.2 

0:20 
1.0 

1:18 
1.1 

2:17 
1.2 

8:13 
1.3 

4:05 
1.8 

4:52 
1.4 

5:33 
1.4 

6:10 
1.4 

6:46 
1.4 

0:21 
0.1 

1:03 
0.1 

1:48 
0.2 

2:32 
0.2 

8:33 
0.2 

4:18 
0.3 

5:25 
0.3 

0:22 
1.1 

1:22 
1.2 

2:22 
1.3 

8:23 

1.4 

4:21 
1.5 

6:17 
L6 

6:10 
1.6 

0:12 
—0.1 

1:10 
-0.1 

2:06 
0.0 

8K)5 
0.0 

4:07 
0.1 

5:13 
0.2 


10:82 
1.2 

11:28 
LO 

6:45 
0.3 

8KX) 
0.3 

9:10 
0.4 

10:21 
0.4- 

11:23 
0.4 

12:17 
0.4 

13:00 
0.3 

13:37 
0.3 

14:08 
0.3 

7:20 

1.4 

7:55 
1.3 

8:30 
1.3 

9:10 
L2 

9:55 

1.1 

10:38 
1.1 

11:22 
1.0 

6:42 
0.4 

8:06 
0.4 

9:23 
0.4 

10:32 
0.4 

11:33 
0.3 

12:27 
0.3 

18:16 
0.2 

6:58 
1.5 

7:48 
1.5 

8:80 
1.4 

9:18 
L2 

10:a5 
1.1 

10:48 
0.9 


17:20 
0.0 

18:02 
0.1 

12:14 
0.9 

13:02 
0.8 

13:50 
0.7 

14:40 
0.6 

15:30 
0.6 

16:19 
0.6 

17K)7 
0.6 

1754 
0.6 

18:40 
0.6 

14:38 
0.3 

1506 
0.2 

15:85 
0.1 

16KK 
0.1 

16:85 
0.1 

17:07 
0.0 

17:45 
0.0 

12:10 
0.9 

13:08 
0.8 

14:06 
0.7 

15:08 
0.6 

16:12 
0.6 

17:13 
0.7 

18:12 
0.7 

18:58 
0.1 

14:40 
0.1 

15:18 
0.0 

15:57 
0.0 

16:84 
0.0 

17:13 
0.0 


23:20 
1.0 


18:45 
0.0 

19-28 
0.0 

2012 
0.0 

20\'>5 
0.0 

21:38 
0.0 

22:21 
0.0 

23:02 
0.0 

23:42 
0.0 


19:2.'> 
0.7 

20:12 
0.7 

20:69 
0.8 

21:48 
0.9 

22:87 
1.0 

23:27 
LO 


18:27 
0.0 

19:18 
—0.1 

20:12 
-0.1 

21:12 
—0.1 

22:12 
-0.1 

23:13 
—0.1 


19:08 
0.8 

20:03 
0.9 

20:59 
1.0 

21:55 
LO 

22:49 
1.1 

23:44 
LI 


AUGUST. 


a 

8 


iDayof— j 


r 


£ 


N 
P 


W 


})  Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

C  Th 

F 

S 

M 
Tu 
W 
Th 
F 


Mo, 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


S  '26 

S    27 

M   28 

;Tu'29 

W  30 

1)  Th  31 


Time  and  Height  of  High  and 
Low  Water. 


6:23 
0.3 

0:42 
L2 

1:42 
1.2 

2:42 
L2 

3:34 
L8 

4:20 
L3 

5:03 
1.3 

5:40 
L3 

6:16 
L3 

0:12 
0.1 

0:66 
0.1 

1:40 
0.1 

2:26 
0.2 

3:15 
0.2 

4:10 
0.2 

6:17 
0.3 

6:33 
0.4 

0:57 
L3 

2:02 
•    L3 

8:07 
L4 

4:07 
L4 

5:02 
L4 

6:52 
L4 

0:10 

—0.1 

1:06 
—0.1 

2.00 
0.0 

2:56 
0.1 

3:53 
0.2 

4:55 
0.3 

5:57 
0.4 

om 

1.2 


11:28 
0.8 

7:34 
0.4 

8:50 
0.4 

10:00 
0.4 

11:03 
0.4 

11:49 
0.4 

12:25 
0.4 

12:57 
0.3 

13:27 
0.2 

6:52 
L3 

7:27 
L3 

8:05 
L2 

8:48 
L2 

9:27 
LI 

10:07 
LO 

10:52 
0.9 

11:42 
0.8 

7:58 
0.4 

9:15 
0.4 

10:21 
0.4 

11:15 
0.3 

12:02 
0.2 

12:45 
0.2 

6:38 

L4 

7:22 
L3 

8:10 
L2 

8:48 
LI 

9:27 
0.9 

10KJ7 
0.8 

10:47 
0.7 

7:07 
0.4 


17:56 
0.0 

12:18 
0.7 

13:00 
0.6 

13:65 
0.6 

14:56 
0.6 

15:53 
0.6 

16:47 
0.6 

17:35 
0.6 

18:22 
0.7 

13:54 
0.2 

14:20 
0.1 

14:47 
0.1 

15:17 
0.0 

15:48 
0.0 

16:22 
0.0 

17:02 
0.0 

17:50 
0.0 

12:88 
0.7 

18:44 
0.6 

14:56 
0.6 

16K)1 
0.7 

17:06 
0.8 

18:00 
0.9 

13:24 
—0.1 

14H)0 
0.0 

14:84 
0.0 

15K)8 
0.0 

15:46 
0.0 

16:23 
0.0 

17KJ3 
0.0 

11:30 
0.6 


18:40 
0.0 

19:27 
0.0 

2015 
0.0 

21:05 
0.0 

21:56 
0.1 

22:43 
0.1 

28:29 
0.1 


19:07 
0.8 

19.50 
0.9 

20:34 
LO 

21:22 
LO 

22:05 
LI 

22:65 
L2 

23:66 
1.2 


18:46 
0.0 

19:62 
0.0 

21:03 
-0.1 

22:10 
-0.1 

28:12 

-r^.l 


18:62 
LO 

19:48 
1.1 

20:84 
LI 

21:20 
L2 

22:12 
L2 

28K)5 
L2 


17:49 
0.1 
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N 
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3 
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Time  and  Height  of  High  and 
Low  water. 


I 


Th 
F 
8 
S 
M 
Tu 
W 
Th 


W  13 
14 
15 
16 
17 
18 
19 
20 
21 


8 
S 
M 
Tu 
W 
Th 
F 
S 


22 
23 
24 
25 
26 
27 
28 
29 
30 


1:00 
L2 

1:58 
L2 

2:56 
L2 

3:42 
L2 

4:24 
12 

5.-06 
L2 

6:45 

L2 

0:03 
0.1 

0:50 
0.1 

1:38 
0.1 

2:20 
0.1 

8:10 
0.2 

4.-08 
0.2 

6:15 
0.8 

6:80 
0.4 

0:35 
L8 

1:48 
L3 

2:48 
L3 

8:48 
L3 

4:48 
L2 

6:88 
L2 

0:12 
0.0 

1:06 
0.0 

1:68 
0.0 

2:48 
0.1 

8:40 
0.2 

4:85 
0.8 

6:81 
0.4 

6:84 
0.4 

0:10 
L2 


8:19 
0.5 

9:27 
0.4 

10:20 
0.4 

11:00 
0.3 

11:35 
0.2 

12:05 
0.2 

12:36 
0.1 

6:20 
L2 

7:08 
L2 

7:42 
LI 

8:20 
LO 

9:02 
LO 

9:44 
0.9 

10:80 
0.8 

11:23 
0.7 

7:50 
0.4 

9:00 
0.3 

9-67 
0.3 

10.46 
0.2 

11:29 
0.2 

12K)7 
0.1 

6:20 
LI 

7:00 
LI 

7:38 
LO 

8:15 
0.9 

8:62 
0.8 

9:28 
0.7 

10K)8 
0.6 

10:66 
0.6 

7:88 
0.4 


12:21 
0.6 

13:25 
0.6 

14:80 
0.6 

15:30 
0.6 

16:27 
0  7 

17:15 
0.8 

18K)0 
0.9 

13:02 
0.1 

13:80 
0.1 

14:00 
0.0 

14:30 
0.0 

15:08 
0.0 

15:44 
0.0 

16:28 
0.0 

17:22 
0.0 

12:22 
0.6 

18:40 
0.6 

14:52 
0.7 

16:68 
0.8 

16:56 
0.9 

17:47 
LO 

12:40 
0.1 

18:18 
0.0 

13:45 
0.0 

14:18 
0.0 

14:58 
0.0 

16:27 
0.0 

16K» 
0.1 

16:62 
0.1 

11:56 
0.6 


18:40 
0.1 

19:38 
0.1 

20:39 
0.1 

21:36 
0.1 

22:27 
0.1 

23:17 
0.1 


18:42 
LO 

19:25 
1.1 

20:08 
1.2 

20:60 
L2 

21:86 
L8 

22:81 
L3 

28:80 
L3 


18:30 
0.0 

19:50 
0.0 

21H)4 
0.0 

22:13 
0.0 

23:15 
0.0 


18:37 
LI 

19:23 
L2 

20:00 
1.3 

20:48 
1.3 

21:35 
1.3 

22.26 
L2 

23:16 
L2 


17:56 
0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. . 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  0*>  is  midnight,  121^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.:  0>  ^ull  moon;  (£,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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BALTIMORE  (Fella  Point),  MARYLAND,  1911. 
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Time  and  Height  of  High  and 
Low  water. 


i 


Day  of— , 


IKK 
1.1 

1:58 
1.1 

2:49 
1.1 

3:87 
1.1 

4:24 
1.1 

5:13 
1.1 

5:54 
1.1 

0:38 
0.0 

1:27 
0.0 

2:18 
0.1 

8:10 
0.1 

4:18 
0.2 

5:12 
0.2 

6:22 
0.8 

0:12 
1.8 

1:18 
1.2 

2:28 
1.2 

8:25 

1.1 

4:24 
1.0 

5:08 
1.0 

0:14 
0.0 

0.1 

1:53 
0.1 

2:40 
0.2 

8:28 
0.3 

4:16 
0.3 

5:05 
0.3 

6:55 
0.4 

6:44 
0.4 

0:08 
1,1 

1:00 
1.0 


8:35 
0.4 

9:22 
0.3 

10:01 
0.3 

10:36 
0.2 

11:06 
0.1 

11:86 
0.1 

12:08 
0.0 

6:85 
1.0 

7:16 
1.0 

7:55 
0.9 

8:89 
0.8 

9:25 
0.8 

10:18 
0.7 

11:20 
0.6 

7:31 
0.3 

8:82 
0.3 

9:24 
0.2 

10K)8 
0.2 

10:47 
0.1 

11:22 
0.1 

5:49 
0.9 

6:27 
0.8 

7:06 
0.8 

7:43 
0.7 

8:17 
0.7 

8:55 
0.6 

9:38 
0.6 

10:82 
0.6 

11:86 
0.6 

7:30 
0.8 

8:12 
0.3 


13:02 
0.6 

14:10 
0.6 

15:10 
0.7 

16:02 
0.8 

16:50 
1.0 

17:33 
1.1 

18:16 
1.2 

12:40 
0.0 

13:12 
0.0 

13-JiO 
0.0 

14:27 
0.0 

15:10 
0.0 

16K)2 
0.0 

17K)5 
0.1 

12:80 
0.7 

13:43 
0.7 

14:62 
0.8 

15:63 
1.0 

16:48 
1.1 

17:80 
1.2 

11:55 
0.0 

12.-28 
0.0 

13.-02 
0.0 

13:34 
0.0 

14:02 
0.0 

14:38 
0.1 

15:12 
0.1 

15:67 
0.2 

16:57 
0.8 

12:43 
0.7 

13:45 
0.8 


19:03 
0.2 

20:12 
0.2 

21:13 
0.2 

22:10 
0.2 

23:01 
0.1 

23:50 
0.1 


18:57 
.    1.3 

19:37 
1.4 

20:24 
1.4 

21:15 
1.4 

22:10 
1.4 

23:08 
1.3 


18:28 
0.1 

19:52 
0.2 

21:10 
0.1 

22:18 
0.1 

23:18 
0.0 


18:18 
1.8 

18:56 
1.4 

19:40 
1.4 

20:22 
1.4 

21:04 
1.3 

21:47 
1.3 

22:82 
1.2 

23:19 
1.1 


18:20 
0.3 

19:37 
0.3 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 


Time  and  Height  of  High  and 
Low  Water. 


c  Day  of— 

8 ' 

S  ,  W.  Mo. 


S    19 


M 
Tu 
W 
Th 
F 


20 
21 
22 
23 
24 


S  25 
S  26 
M   27 


Tu 


W  29 


28 


Th 


30 


2:01 
1.0 

2:58 
1.0 

8:47 
1.0 

4:33 
1.0 

5:18 
0.9 

0:32 
0.1 

1:28 
0.1 

2:15 
0.1 

8K)8 
0.1 

4K)5 
0.2 

5:02 
0.2 

6K)0 
0.2 

6:66 
0.2 

0:49 

1.1 

2:00 
1.0 

2:68 
0.9 

8:61 
0.8 

4:85 
0.8 

0:18 
0.2 

1K)8 
0.2 

1:60 
0.2 

2.35 
0.8 

3:16 
0.3 

8:57 
0.3 

4:35 
0.3 

'5:08 
0.3 

5:46 
0.2 

6:25 
0.2 

0:18 
1.0 

1:10 
1.0 


8:51 
0.2 

9:28 
0.1 

10H)6 
0.1 

10:44 
0.0 

11:20 
0.0 

6:02 
0.9 

6:46 
0.8 

732 
0.8 

8:20 
0.7 

9:12 
0.7 

10:12 
0.7 

11:17 
0.7 

12:25 
0.8 

7:50 
0.2 

8:87 
0.2 

9:20 
0.1 

10:00 
0.1 

10:37 
0.0 

5:17 
0.7 

5:54 
0.6 

6:38 
0.6 

7:10 
0.6 

7:49 
0.6 

8:36 
0.6 

9:20 
0.6 

10:14 
0.6 

11:12 
0.7 

12:18 
0.8 

7:06 
0.2 

7:47 
0.1 


14:42 
0.9 

15:89 
1.0 

16:20 
LI 

17:00 
L3 

17:46 
L4 

11:57 
-0.1 

12:88 
-0.1 

13:20 
-0.1 

14H)5 
—0.1 

14:56 
0.0 

15:54 
0.1 

17K)6 
0.1 

18:27 
0.2 

13:87 
0.9 

14:42 
LO 

16:34 
LI 

16:27 
L3 

17:13 
L4 

11:14 
0.0 

11:61 
0.0 

12:25 
0.0 

12:56 
0.0 

13:28 
0.0 

14K*2 
0.1 

14:48 
0.2 

15:81 
0.2 

16:27 
0.3 

17:48 
0.4 

13:12 
0.9 

14:06 
LO 


20:48 
0.3 

21:50 
0.2 

22:47 
0.1 

23:40 
0.1 


)8:32 
1.5 

19:20 
1.5 

20:08 
L6 

21:00 
L5 

21:52 
1.4- 

22:50 
L3 

23:49 
L2 


19:52 
0.2 

21:12 
0.2 

22:21 
0.2 

23:19 
0.1 


17:58 
1.4 

18:40 
L6 

19:20 
L4 

19:57 
1.4 

20:86 
1.4 

21:12 
L3 

21:52 
1.2 

22:38 
L2 

23:22 
LI 


19K)2 
0.4 

20:>0 
0.3 
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Time  and  Height  of  High  and 
Low  Water. 


2K)5 
0.9 

2:58 
0.9 

8:52 

0.8 

4:40 
0.8 

0:26 
0.1 

1:18 
0.1 

2:10 
0.1 

SKX) 
0.1 

8:60 
0.1 

4:40 
0.1 

5:28 
0.1 

6:18 
0.1 

0:25 
LO 

1:20 
0.9 

2:14 
0.8 

3K» 
0.6 

8:56 
0.6 

0:13 
0.8 

1:02 
0.8 

1:44 
0.2 

2:22 
0.8 

2:58 
0.3 

3:29 
0.2 

8:55 
0.2 

4:26 
.0.2 

4:55 
0.1 

6:80 
0.1 

6K)4 
0.1 

0:20 
0.9 

1:12 
0.8 

2:10 
0.8 


8:29 
0.0 

9:12 
0.0 

9:53 
—0.1 

10:45 
—0.1 

5:32 
0.8 

6:28 
0.7 

7:12 
0.7 

8KX> 
0.7 

9:02 
0.7 

lOKW 
0.8 

11:05 
0.8 

12:12 
0.9 

7:01 
0.1 

7:47 
0.1 

8:32 
0.0 

9:16 
0.0 

9:58 
0.0 

4:41 
0.6 

5:26 
0.6 

6:07 
0.5 

6:50 
0.6 

7:34 
0.6 

8:18 
0.6 

9K)3 
0.7 

9:52 
0.7 

10:45 
0.8 

11:40 
0.9 

12:30 
LO 

6:46 
0.0 

7:80 
0.0 

8:20 
—0.1 


14:55 
L2 

15:46 
L3 

16:36 
L4 

17:27 
1.5 

11:25 
—0.1 

12:12 
—0.2 

18KX) 
—0.1 

18'.52 
-0.1 

14:49 
0.0 

15'.56 
0.1 

17K)2 
0.2 

18:23 
0.2 

13:16 
LO 

14:15 
LI 

15:16 
L2 

16:10 
L3 

16:58 
L4 

10:88 
0.0 

11:18 
0.0 

11:66 
0.0 

12:81 
0.0 

13:06 
0.1 

18:47 
0.2 

14:26 
0.2 

15:14 
0.8 

16:14 
0.3 

17:10 
0.4 

18:28 
0.4 

13-.26 
LI 

14:28 
L2 

15:20 
.L4 


21:30 
0.3 

22:32 
0.2 

28:31 
0.2 


18:15 
L6 

19:05 
L6 

19:54 
L6 

20:45 
L6 

21:35 
L4 

22.-26 
L3 

23:20 
L2 


19:47 
0.3 

21:04 
0.3 

22:18 
0.3 

23:17 
0.3 


17:42 
L5 

18:22 
1.5 

19:00 
1.4 

19:33 
1.4 

20:08 
L4 

20:42 
L3 

21:18 
L2 

21:68 
L2 

22:45 
LI 

23:30 
LO 


19:50 
0.4 

21:10 
0,4 

22:20 
0.3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  compari-wn  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  Meridian  W.;  0»»  is  midnight,  12i»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m  . 

#,  new  moon;  3),  1st  quar.;  O.  ^^^^  moon;  ^,  3d  quar.;  E.  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


WASHINGTON  (Seventh  Street),  DISTRICT  OF  COLUMBIA,  1911. 
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Ts    '^ 

3. 1          6. 1 

8 

6 

^0 

'3" 

ii" 

23:46 
2.8 

F 

6 

S:1G 

0.0 

i» 

0.2 

D 

M 

't.       T. 

13;2S      20:12 

P 

M 

6 

6*8 

12:09 

18:51 

= 

8 

7 

"l^ 

Ol 

"si 

193* 

Tn 

ib      6.8 

3.0         6.3 

D 

Tu 

7 

2.6 

6.8 

B.0 

6.2 

J 

8 

8 

132 

0.2 

"i^ 

4l 

W 

2:S2       B:IS 

16S8      22:2? 

W 

8 

1:30 

7:SS 

11^6 

2.8 

HM. 

M 

9 

is 

6.2 

"^* 

6.2 

5 

Th 

ia      6.3 

•S  ^i 

N 

Th 

9 

2:40 

9:06 

"i!! 

22:16 

Tu 

10 

"a's 

9:37 

1B:S0 

22:43 

F 

2.3        0.2 

"s*S  :  : 

F 

10 

'2I 

^Ti 

2.7 

23:21 
0.2 

W 

11 

^^* 

'S 

"^ 

28:46 
0.1 

8 

0:3»       6:20 

12:40      18:42 

S 

1. 

6:08 

11:80 

i;as 

■■ 

Th 

12 

f* 

"i" 

"SA 

6 

-6.1        i6 

1^:38      19:38 
-0.1         3.1 

s 

12 

0:20 
0.1 

is 

12:32 
0.0 

18:33 
2,9 

" 

F 

13 

0:U 

r> 

12M 

18:50 

0 

M 

4*2       "1 

14-.32      20:30 

M 

13 

"J 

2.7 

1337 

19:27 

o 

S 

14 

-«.! 

2.8 

6.0 

8,2 

Tn 

S:05       859 
-0.3        2.9 

16-23      21:20 

o 

Tu 

14 

4=1 

7:60 

14:16 

20:15 

S 

16 

2:B3 

—as 

8.-25 
2.7 

U:« 
-0,1 

""si 

W 

4^       71 

iSi^r  "s'! 

E 

W 

15 

4?2 

*b" 

^i 

3.1 

M 

16 

-a 

is 

-6,2 

3.2 

" 

Th 

4:35      10:28 

18:M      22:53 

Th 

16 

3:22 
-0.8 

9:15 

15:47 

21:13 

Tu 

17 

-0.8 

ifl 

—6.2 

'^s'l 

F 

-6.2        3.1 

17:17      23:38 
-0.1         2.9 

F 

17 

-0.2 

3.1 

-6.8 

io 

W 

18 

5«! 
—0,! 

10-.68 
2.9 

17:26 
—0.1 

23:20 

S 

-Tl    "to 

"o*o  :  : 

S 

IS 

1:18 

l(hW 

4" 

^2^ 

Th 

19 

-6,2 

"i*S 

-6,1 

S 

19 

°^-       'tl 

12:40      19:22 

8 

19 

631 
0.0 

■v^ 

17:56 
0.0 

28:45 

■ 

F 

20 

"i" 

-^" 

12:56 
2,9 

"o'o 

c 

M 

20 

is      0.2 

is        6.2 

M 

20 

"0?^ 

i9 

6.1 

8 

21 

I.W 

0,0 

":L^ 

6.1 

A 

Tu 

21 

1:5«       8:20 

11:12      21.08 

A 

Tu 

21 

0:27 

8:48 

12:10 

1938 

|c. 

22 

'i^ 

1? 

'n 

^o1 

W 

22 

is       6,5 

2.6         6.3 

€ 

W 

22 

it 

0.5 

i7 

6.8 

M 

23 

2:« 

9:05 

1S«1 

2,8 

21-60 

« 

Tb 

23 

Ti   "o1 

"ii  ^o1 

8 

Th 

23 

2M 

*6^ 

"16 

^'b 

1* 

Tu 

24 

2.> 

6.8 

.i7 

22:42 
0,2 

F 

24 

'ii  'T. 

16:17      28:48 

F 

24 

a 

6.8 

"i:s 

22:12 

W 

26 

'is 

MM 

16|M 

^tl 

S 

25 

^Sl    'o?S 

is  ;  !  ; 

8 

25 

2.3 

"o^t 

i&ii 

0.2 

Th 

26 

e:23 

"S 

fras 

s 

26 

0:30       8:19 

12:38      18:80 
0.8         2.9 

8 

26 

IJW 

11:18 

17«7 

23:68 

.8 

F 

27 

6.1 

is 

12:20 
0.8 

i.v 

JI 

27 

1:16       7:03 
0.0        2.S 

0.1      io 

M 

27 

is 

6.2 

ISfiO 
2,8 

8 

28 

o!l 

fl:M 
2.4 

13*6 

18:57 

• 

Tu 

28 

1:66       7:16 

14:07      20«1 

Tu 

28 

0:38 

fl:27 

12-67 

'0 

S 

29 

6.0 

is 

'S 

19^40 
3.0 

W 

29 

130 

-0.1 

S 

—6.2 

1937 

• 

M 

30 

-2^ 

U" 

'13 

Tl 

£ 

Th 

30 

^ 

■8." 

-0,3 

8,1 

T„ 

31 

S:0« 
—0,2 

"il 

ISTlO 

"i!^ 

F 

31 

2:10 
-0.2 

8:37 

15:11 

—0,4 

21:07 

Thetid 

e*  mre  placed  in  the  ord 

Low  Water,  whleh  b 
below  mean  Ma  level, 

iiiis(-)  sign  Is  before! 
ae  vued  is  Eastern  Stand 
greaterore  in  the  alcem 

moon;  J,lilqaar.:  O 

rofoeourrence.wl 

htheir  limes  on 
her  It  la  high  or 

case  uth tract  it 
W.:  0"  la  mldnlg 
n  diminished  by 
uar.:  E,  moon  o 

the  first  line  and 

helg 
elg 

te"r 
S.m 

hts 

'Ji 

he 

iooc 

n  the  second  lineof  each  day; 
feet  and  ten  I  he,  are  reckoned 

;  lor  iMlance.  15:17  Is  S:17  p.  m, 
farthest  north  or  south  of  the 

_. 
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m. 

juis 

!« 

'all 

Tofl*t 
ehtiB 

oon'(p, 
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he  tabular  heigh 
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APRIL. 

MAY. 

JUNE. 

p  1  Day  of— 

8' 

a  w.  Mo. 

>8'   1 

Time  and  Height  of  High  and 
Low  Water. 

■ 

s 

8 

Day  of— 

Time  and  Height  of  Hi( 
Low  Water. 

3^h  and 

22:22 

2.8 

g  Day  of— 

8 

a  1  W.  Mo. 

1 

Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 

3:22 
-0.2 

9:22 
3.4 

16:00 
-0.3 

21:52 
3.0 

M      1 

3:40 
0.0 

9:48 
3.4 

16:84 
—0.8 

Th    1 

5:25 
0.1 

11:28 
3.0 

18:12 
—0.1 

•  •        ■ 

•  •        ■ 

P 

S 

2 

4'M 
-0.1 

10:07 
3.3 

16:60 
—0.3 

22:38 
2.9 

N 

Tu    2 

1 

4:33 
0.1 

10:41 
8.2 

17:28 
-0.2 

23:16 
2.7 

F 

2 

0:06 
2.7 

6:30 
0.2 

12:27 
2.9 

19:10 
0.0 

M 

3 

4:48 
0.0 

10:57 
3.2 

17:42 
—0.1 

23:27 
2.7 

W 

3 

5:30 
0.2 

11:37 
3.0 

18:27 
0.0 

•         «         ■ 
■         •         • 

3). 

S 

3 

1:05 
2.6 

7:87 
0.2 

13:80 
2.7 

20K)8 
0.0 

Tu 

4 

5:40 
0.2 

11:60 
3.1 

18:40 
0.0 

•  •        • 

•  •         • 

Th 

4 

0:14 
2.5 

6:86 
0.3 

12:38 
•2.9 

19:30 
0.1 

s 

4 

2:06 
2.7 

8:45 
0.2 

14:36 
2.6 

21:06 
0.1 

N 

w;  5 

1 

0:21 
2.5 

6:40 
0.3 

12:49 
2.9 

19:43 
0.2 

1> 

F 

5 

1:19 
2.5 

7:47 
0.3 

18:45 
2.7 

20:36 
0.2 

£ 

M     5 

8:04 
2.7 

9:46 
0.2 

15:38 
2.6 

22:00 
0.1 

D 

Th 

6 

1:25 
2.4 

7:50 
0.4 

13:55 
2.7 

20:52 
0.3 

S 

6 

2.-24 
2.5 

9:00 
0.3 

14:55 
2.6 

21:37 
0.2 

Tu    6 

8:58 
2.8 

10:48 
0.1 

16:88 
2.6 

22:54 
0.1 

F 

7 

2:85 
2.3 

9:06 
0.4 

15:07 
2.6 

22:00 
0.3 

s 

7 

3:80 
2.5 

10:08 
0.2 

16:02 
2.6 

22:35 
0.1 

W     7 

4:48 
2.8 

11:86 
0.1 

17:32 
2.6 

23:41 
0.1 

S  ,    8 

8:48 
2.4 

10:20 
0.8 

16:18 
2.6 

23K)8 
0.2 

M'    8 

i 

4:29 
2.6 

11:09 
0.1 

17:06 
2.6 

23:-29 
0.0 

Th    8 

6:36 
2.9 

12:28 
0.0 

18.-20 
2.5 

•  •        • 

•  •         • 

S 

9 

4:56 
2.5 

11:25 
0.2 

17:28 
2.7 

28:58 
0.1 

E 

Tu    9 

1 

5:22 
2.8 

12:02 
0.0 

18K)0 
2.7 

•  ■        • 

•  •        • 

F     9 

0:26 
0.1 

6:22 
8.0 

18K)7 
0.0 

19:03 
2.5 

M 

10 

5:49 
2.7 

12:22 
0.0 

18:20 
2.8 

•        •        • 
■        •        • 

VV  10 

0:15 
0.0 

6:08 
2.9 

12:50 
-0.1 

18:48 
2.7 

S 

10 

1:10 
0.1 

7:00 
3.0 

13:50 
-0.1 

19:47 
2.5 

Tu  11 

0:46 
0.0 

6:87 
2.8 

13:12 
-0.2 

19:10 
2.8 

Th  11 

1 

0:59 
0.0 

6:51 
8.0 

13:82 
—0.2 

19:32 
2.7 

o 

A 

S    11 

1:52 
0.2 

7:46 
8.0 

14:27 
—0.1 

20:22 
2.6 

E    W 

12 

1:30 
-0.1 

7:22 
8.0 

18:67 
—0.8 

19:55 
2.9 

F    12 

1:41 
0.0 

7:31 
8.1 

14:13 
—0.2 

20:10 
2.7 

M   12 

2:32 
0.2 

8:20 
8.0 

15:07 
—0.1 

21 KX) 
2.6 

o 

Th 

13 

2:12 
—0.2 

8:02 
8.1 

14:40 
-0.3 

20:37 
2.9 

o 

S    13 

1 

2:20 
0.0 

8:11 
3.1 

14:53 
—0.2 

2u:48 
2.7 

S 

Tu  13 

8:10 
0.3 

8:69 
3.0 

15:46 
-0.1 

21:37 
2.6 

F    14 

1 

2:52 
—0.2 

8:42 
8.1 

15.-20 
-0.8 

21:17 
2.8 

S    14 

3:00 
0.1 

8:48 
8.1 

15:32 
-0.2 

21:-26 
2.6 

W   14 

8:47 
0.8 

9:89 
8.0 

16.-2& 
—0.1 

22:16 
2.6 

S 

15 

8:80 
-0.1 

9:20 
3.1 

16K)0 
-0.2 

21:55 
2.8 

A 

M-15 

8:87 
0.2 

9:28 
8.0 

16:11 
—0.2 

22:02 
2.6 

Th  15 

4:26 
0.4 

10:19 
2.9 

17."05 
0.0 

22:65 
2.6 

S    16 

4:09 
0.0 

9:59 
3.1 

16:40 
—0.2 

22.32 
2.7 

S 

Tu  16 

1 

4:15 
0.3 

10:05 
8.0 

16:62 
-0.1 

22:40 
2.6 

F    16 

5K)7 
0.4 

11:02 
2.9 

17:48 
0.0 

23:87 
2.7 

M 

17 

4:47 
0.2 

10:88 
8.0 

17:21 
-0.1 

23:10 
2.6 

W   17 

4:53 
0.4 

10:45 
2.9 

17:85 
0.0 

23:22 
2.5 

S    17 

1 

5:58 
0.4 

11:48 
2.8 

18:80 
0.1 

•  •         • 

•  •               B 

A  Tu 

1 

18 

5:25 
0.3 

11:18 
2.9 

18:05 
0.1 

23:52 
2.5 

Th!l8 

5:84 
0.5 

11:28 

2.8 

18:19 
0.1 

•  •         • 

*  •         • 

S 

18 

0:24 
2.7 

6:45 
0.4 

12:87 
2.7 

19:18 
0.2 

s 

W 

19 

6:08 
0.6 

12:00 
2.8 

18:61 
0.2 

ft        •        « 

•        •        • 

f'i9 

0:07 
2.6 

6-20 
0.5 

12:15 
2.7 

19:05 
0.2 

(C 

M'l9 

1 

1:10 
2.8 

7:88 
0.8 

13:28 
2.7 

20.-00 
0.2 

Th  20 

0:37 
2.4 

6:55 
0.6 

12:47 
2.7 

19:42 
0.3 

S    20 

1 

0:64 
2.6 

7:14 
0.5 

18:04 
2.6 

19:53 
0.2 

E 

Tu  20 

2:00 
2.9 

8:87 
0.8 

14:21 
2.6 

20:47 
0.2 

(C 

F 

21 

1:26 
2.4 

7:49 
0.6 

13:88 
2.6 

20:83 
0.8 

C 

S  ,21 

1:46 
2.6 

8:12 
0.6 

14:00 
2.6 

20-43 
0.3 

W  21 

1 

2:63 
8.0 

•9:86 
0.2 

15:18 
2.6 

21:40 
0.2 

S  122 

2:20 
2.4 

8:48 
0.6 

14:35 
2.6 

21:28 
0.8 

M 

22 

2:88 
2.7 

9-12 
0.4 

14-.'58 
2  6 

21:35 
0.2 

Th 

22 

8:47 
8.1 

10:87 
0.1 

16:17 
2.6 

22:82 
0.2 

S 

23 

8:15 
2.5 

9:48 
0.5 

15:88 
2.6 

22:20 
0.2 

Tu  23 

8:30 
2.8 

10:10 
0.2 

15:67 
2.6 

22:25 
0.2 

F  !23 

4:42 

a2 

11:84 
0.0 

17:16 
2.6 

2328 
0.1 

M 

24 

4:10 
2.6 

10:45 
0.8 

16:88 
2.7 

23:10 
0.1 

£ 

W  24 

4:22 
8.0 

10.-07 
0.1 

16:53 
2.7 

2313 
0.1 

S  ,24 

1 

6:39 
8.8 

12:81 
—0.1 

18:18 
2.6 

•  •         • 

•  •         ■ 

Tu 

25 

5:00 
2.8 

11:38 
0.1 

17:27 
2.8 

28:57 
0.0 

Th  25 

6:13 
8.1 

1200 
-0.1 

17:47 
2.7 

a            «             ( 

•            •             • 

PS 

25 

0:25 
0.1 

6:86 
8.8 

18:27 
-0  2 

19:10 
2.6 

E 

W 

26 

5:49 
8.0 

12:27 
-0.1 

18:19 
2.9 

•  •               B 

•  •                • 

F    26 

1 

0:02 
0.0 

606 
3.3 

12-52 
—0.3 

18:40 
2.8 

^  1 

26 

1:22 
0.0 

782 
8  4 

14:20 
-0.3 

20K)7 
2.7 

Th 

27 

0:41 
—0.1 

6:86 
3.2 

18:16 
—0.3 

19:08 
2.9 

S    27 

0:61 
0.0 

6:58 
3.4 

13:43 
-0.3 

19:30 

2.8 

Tu27 

2;20 
0.0 

8:27 
8.4 

16:13 
-0.8 

21:03 
2.7 

• 

F   28 

1 

1:25 
-0.1 

7:22 
8.4 

14:04 
-0.4 

19o6 
8.0 

• 

S    2S 

1 

1:40 
-0.1 

7:48 
3.6 

14:36 
—0.4 

20:28 

2.8 

W 

28 

8.-20 
-0.1 

9:28 
8.3 

16:06 
-0.3 

22:00 
2.8 

S 

29 

2:08 
-0.1 

8:10 
3.5 

14:58 
-0.4 

20-43 
2.9 

M 

29 

2:32 
—0.1 

8:40 
8.6 

15:28 
-0.4 

21:15 

2.8 

Th 

29 

4:16 
-0.1 

10:18 
8.2 

16:58 
-0.8 

22:56 

2.8 

P 

s 

30 

2:58 
—0.1 

8:58 
8.5 

15:42 
—0.4 

21:82 
2.9 

N 

Tu  30 

8:27 
0.0 

9:84 
3.4 

16:20 
-0.3 

22:10 
2.7 

F    30 

5:16 
0.0 

11.14 
8.1 

17:52 
-0.2 

28:48 
2.8 

W 

31 

4:24 
0.0 

1030 
3  2 

17:16 
—0.2 

23  as 

2.7 

' 

a 

fr( 
is 
a 

Th 
com 

om  I 
1.4  1 
mini 

letk 
paiiG 
tleaii 
eetl 

L1S(- 

les  are  placed  in  the  order  of  oci 
on  of  consecutive  heights  will  i 
I  Ix>w  Water,  which  is  the  datu 
>elow  mean  sea  level.    To  find  t 
-)  sign  is  before  the  height,  in  v 

cur] 
ndi 
tm( 
he< 
rhic 

renc 
cate 
)f  so 
dept 

5h  CI 

e,wi 
whe 
und 
hof 
isesi 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.   Th 
Lngs  on  the  Coast  and  Geodetic 
water,  add  the  tabular  height  t4 
abtract  it. 

nd 
eh 
Sui 
[)th 

heig 
eigh 
■vey 
e  poi 

htsc 
t8,in 
Cha 
mdl 

>n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

rts  for  this  region,  and  which 

ngs  given  on  th«  chart,  unlets 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  Oi>is  midnif  ht,  12^  is  noon;  nil  hours  lem  tnait  12  aie  in  lae  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  forin8tance,16*47is8:47p.  m. 

#,  new  moon;  }),  JLst  quar.;  Q,  full  moon;  ^,  3d  quar.;  £,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


if 


Day of— 
W.  'Mo. 


S 


Time  and  Height  of  Hi^h  and 
Low  water. 


E    S 

T'   M|    3 
Tu'    4 

jw 

Th    6 

F     7 

A    S      8 

S     9 

s  M   10 

O  Tu  11 

W  12 

Th  13 


14 
15 
16 


I 


p  m:24 


Tu 
W 


25 
26 


Th  27 


IF 
S 

e'  n 

M 


!  F 
S 

E  M  17 
Tu  18 

(L  W  19 
Th  20 
21 


22 
N    8    23 


28 
29 
30 
31 


6:15 
0.0 

0:40 
2.9 

1:35 

2.8 

2.8 

3:22 
2.8 

4:10 
2.8 

5:00 
2.8 

5:46 
2.9 

0:40 
0.2 

1:28 
O.S 

2:0b 
0.3 

2:46 
0.3 

3.'24 
0.8 

4:02 
0.2 

4:48 
0.2 

5:27 
0.2 

6:15 
0.2 

0:39 
3.0 

1:26 
3.0 

220 
3.0 

3:16 
3.0 

4:16 
3.1 

5:20 
8.1 

0:11 
0.1 

1:14 
0.0 

2:18 
-0.1 

8:10 
—0.2 

4:05 
—0.2 

4:58 
—0.2 

5:51 
—0.1 

0:10 
3.0 


12:10 
2.9 

7:15 
0.1 

8:16 
0.1 

9:15 
0.1 

10:10 
0.2 

11:02 
0.1 

11:52 
0.1 

12:39 
0.1 

6:30 
2.9 

7:12 
2.9 

7:54 
8.0 

8:35 
8.0 

9:15 
8.0 

9:57 
3.0 

10:38 
8.0 

11:22 
2.9 

12K)9 
2.8 

7:06 
0.2 

8:05 
0.2 

9K» 
0.2 

10:10 
0.2 

11:13 
0.1 

12:15 
0.0 

6:21 
8.2 

7:20 
3.2 

8:16 
3.2 

9:10 
3.2 

10:03 
8.2 

10:55 
3.1 

11:46 
"S-O 

6:46 
0.0 


18:44 
—0.2 

13K» 
2.8 

14K)6 
2.6 

15:05 
2.5 

16:02 
2.4 

16:56 
2.4 

17:47 
2.3 

18:38 
2.3 

18:21 
0.0 

J4:02 
0.0 

11:42 
—0.1 

15:20 
-0.1 

15:59 
—0.1 

16:37 
-0.1 

17:15 
—0.1 

17:53 
0.0 

18:85 
0.1 

12:55 
2.7 

13:46 
2.6 

14:41 
2.5 

15:43 
2.4 

16:49 
2.4 

17:54 
2.5 

13:11 
-0.1 

14:06 
—0.2 

14:58 
-0.3 

15:49 
-0.3 

16:36 
—0.3 

17:25 
-0.3 

18:12 
-0.2 

12:88 
2.8 


19:36 
— O.l 

20:30 
0.0 

21.-23 
0.1 

22:15 
0.2 

23:06 
0.2 

28:54 
0.2 


19:16 
2.4 

19:57 
2.4 

20:84 
2.5 

21:12 
2.6 

21:60 
2.7 

22:28 
2.8 

28:10 
2.9 

28:53 
3.0 


19:16 
0.2 

20:05 
0.2 

21:00 
0.3 

22i00 
0.3 

23:05 
0.2 


18:58 
2.6 

19:56 
2.7 

20:51 

2.8 

21:44 
2.9 

22:38 
3.0 

28:21 
3.0 


19:02 
—0.1 


AUGUST. 


a 

8 


Day of— 


W.  Mo. 


O 


Tu 
W 

Th 
F 

S 

s 


1 
2 
3 
4 
5 
6 
7 


Tu    8 


W 


9 


Th  10 


F 

S 

H 

M 

Tu 

W 


11 
12 
13 
14 
15 
16 


Th  17 


N 


E 


F 

S 

M 


18 
19 
20 
21 


Tu  22 

t 
W  23 

Th  24 


F 

S 

s 

M 

Tu 

\y 

Th 


25 
26 
27 
28 
29 
30 
31 


Time  and  Heisht  of  High  and 
Low  water. 


1:00 
2.9 

1:49 
2.9 

2:40 
2.8 

8:31 
2.7 

4:28 
2.7 

5:11 
2.7 

0:12 
0.3 

0:59 
0.3 

1:40 
0.2 

2:20 
0.2 

8:00 
0.1 

3:40 
0.0 

4:21 
0.0 

5:04 
0.0 

5:50 
0.0 

OKW 
3.1 

0:66 
8.1 

1:50 
8.0 

2:52 
2.9 

3:59 
2.9 

5:06 
2.9 

0K)6 
0.1 

1:09 
0.0 

2:(M 
—0.2 

2:66 
—0.3 

8:46 
—0.3 

4:85 
—0.8 

5:24 
—0.2 

6:12 
—0.1 

0:20 
8.0 

1:19 
2.8 


7:40 
0.1 

8:35 
0.2 

9:31 
0.2 

10:26 
0.3 

11:19 
0.2 

12.-09 
0.2 

2.8 

6:45 
2.8 

7:80 
2.9 

8:10 
3.0 

8:51 
3.0 

9:84 
3.0 

10:16 
8.0 

10:59 
3.0 

11:41 
2.8 

6:41 
0.1 

7:89 
0.2 

8:41 
O.S 

9:50 
0.3 

11:00 
0.2 

12:01 
0.1 

6:10 
3.0 

7:10 
3.1 

8:05 
3.1 

8:56 
3.2 

9:45 
3.2 

10:31 
3.1 

11:19 
2.9 

12:05 

2.8 

7:02 
0.0 

7:55 
0.2 


13:30 
2.6 

14:24 
2.5 

15:20 
2.3 

16:16 
2.3 

17:11 
2.2 

1801 
2.3 

12:52 
0.1 

13:35 
0.0 

14:14 
0.0 

14:51 
-0.1 

15:30 
—0.1 

16:06 
—0.1 

16:41 
—0.1 

17:20 
0.0 

17:58 
0.1 

12.-28 
2.7 

13:18 
2.5 

14:15 
2.4 

15:21 
2.3 

16:85 
2.3 

17:45 
2.4 

13K)0 
0.0 

13:51 
—0.1 

14:40 
—0.2 

15:25 
—0.3 

16:10 
—0.3 

16:55 
-0.3 

17:40 
—0.1 

18:26 
0.0 

12:52 
2.6 

13:41 
2.4 


19:51 
0.1 

20:44 
0,2 

21:38 
0.3 

22:31 
0.3 

23:24 
0.4 


18:46 
2.4 

19:26 
2.5 

20:ai 
2.6 

20:44 
2.7 

21:20 
2.9 

21:59 
3.0 

22.40 
3.1 

28:21 

3.1 


18:41 
0.2 

19:31 
0.8 

20:31 
0.4 

21:44 
0.4 

22:59 
O.S 


18:46 
2.6 

19:42 

2.8 

20:32 
3.0 

21:20 
3.1 

22:05 
3.1 

22:50 
3.1 

23:35 
3.1 


19:14 
0.2 

20:05 
0.3 


SEPTEMBER. 


8 


A 

S 


O 


E 


Day Of— 


N 


? 


A 

3 


W. 


F 

S 

M 

Tu 

W 

Th 
F 

S 

M 

Tu 

W 

Th 
F 

S 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


S  17 
M  18 
Tu!l9 
W  20 
Th  21 


Time  and  Height  of  High  and 
Low  Water.  I 


F 

S 

M 
Tu 
W 
Th 

F 

S 


22 
23 
24 
25 
26 
27 
28 
29 
30 


1:58 
2.7 

2:49 
2.6 

3:43 
2.6 

4:36 
2.6 

5:29 
2.7 

0:30 
0.3 

1:12 
0.1 

1:54 
0,0 

2:85 
-0.1 

3:15 
-0.2 

3:58 
—0.2 

4:41 
—0.2 

5:30 
-0.1 

6:21 
0.0 

0:31 
3.0 

1:30 
2.9 

2:36 
2.8 

3:49 
2.7 

4:58 
2.7 

0H)1 
0.1 

0:59 
—0.1 

1:50 
-0.2 

2:40 
-0.3 

8:25 
—0.3 

4:10 
-0.8 

4:54 
-0.2 

5:39 

—0.1 

6:26 
0.0 

0.26 
.    2.8 

1:15 
2.7 


8:50 
0.8 

9:45 
0.8 

10:40 
0.3 

11:80 
0.8 

12:18 
0.12 

6:16 
2.8 

7:01 
2.9 

7:45 
3.0 

8.-30 
3.1 

9:10 
8.1 

9:51 
3.0 

10:34 
2.9 

11:19 
2.8 

12:05 
2.6 

7:21 
0.2 

8:26 
0.3 

9:38 
O.S 

10:45 
0.3 

11:49 
0.2 

6:01 
2.8 

6:59 
2.9 

7:50 
8.0 

8:39 
8.1 

9:24 
3.0 

3.0 

10:49 
2.8 

11:31 
2.7 

12:16 
2.5 

7:15 
0.2 

8:06 
0.8 


14:85 
2.3 

15:34 
2.2 

16:30 
2.2 

17:22 
2.3 

18:09 
2.4 

13:00 
0.1 

13:40 
0.0 

14:19 
-0.1 

14:55 
-0.2 

15:80 
—0.2 

16:08 
—0.1 

16:45 
0.0 

17:28 
0.1 

18:15 
0.2 

12:59 
2.5 

14:01 
2.3 

15:15 
2.3 

16:29 
2.4 

17:35 
2.5 

12:48 
0.0 

18:80 
—0.1 

14:15 
-0.2 

14:59 
-0.3 

15:40 
—0.2 

16:22 
-0.1 

17:06 
0.0 

17:60 
0.1 

18:35 
0.3 

13:04 
2.4 

13:55 
2.3 


21 KK) 
0.4 

21:56 
0.5 

22:51 
0.4 

23:43 
0.4 


18:50 
2.6 

19:30 
2.8 

20:10 
3.0 

20:50 
8.1 

21:28 
3.2 

22K)9 
3.8 

22:51 
8.3 

23:40 
3.2 


19:10 
0.4 

20:28 
0.5 

21:41 

0.4 

22:56 
0.8 


18:31 
2.7 

19:21 
2.9 

20H)9 
3.1 

20:51 
3.2 

21:35 
8.2 

22:06 
8.2 

22:59 
8.1 

23:41 
2.9 


19:26 
0.5 

20:21 
0.5 


. 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heiffhts  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heigh t8  will  indicate  whether  it  is  high  or  low  water.  The  heignts,  In  feet  and  tenths,  are  reckoned 
from  Sfean  Low  Water  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  {-,)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  O*'  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47 
p.  m. 

9,  new  moon;  3)»  Ist  quar.;  Q,  full  moon;  C  Sd  quar.;  £,  moon  on  the  equator:  N,S,moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


Day  of— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


E 

o 


p 

N 


S 
A 


s 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

s 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

S 

14 

S 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

S 

21 

s 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

S 

28 

s 

29 

M 

30 

Tu 

31 

2:05 
2.6 

8:01 
•2.6 

8:58 
2.5 

4:51 
2.6 

5:46 
•2.7 

0:41 
0.1 

1:26 
-0.1 

2:07 
—0.2 

2:51 
—0.3 

8:36 
-0.3 

4:24 
—0.8 

6:18 
—0.2 

6:09 
0.0 

0:15 
3.0 

1:19 
2.8 

2:28 
2.7 

8:40 
2.6 

4:49 
2.6 

5:50 
2.7 

0:45 
—0.1 

1:34 
-0.2 

2:19 
—0.8 

8:00 
—0.3 

3:48 
—0.3 

4:25 
—0.2 

5:08 
—0.1 

5:51 
0.0 

6:39 
0.1 

0:36 

2.7 

1:26 
2.6 

2:21 
2.5 


9:01 
0.8 

9:56 
0.3 

10:60 
0.3 

11:36 
0.2 

12:20 
0.1 

6:82 
2.9 

7.19 
3.0 

8K)1 
3.0 

8:45 
3.0 

9:29 
3.0 

10:11 
2.9 

11:00 
2.7 

11:60 
2.6 

7:09 
0.1. 

8:14 
0.3 

9:28 
0.8 

10:29 
0.2 

11:26 
0.1 

12:18 
0.0 

6:46 
2.8 

7:33 
2.9 

8:16 
2.9 

9:00 

2.» 

9:40 
2.8 

10:20 
2.7 

11:01 
2.6 

11:44 
2.5 

12:80 
2.4 

7:28 
0.2 

8:20 
0.3 

9:11 
0.3 


14:50 
2.3 

15:46 
2.3 

16:39 
2.4 

17:26 
2.6 

18:10 
2.8 

13:00 
0.0 

13:40 
—0.1 

14:19 
—0.1 

24:56 
—0.1 

15:85 
—0.1 

16:19 
0.0 

17:06 
0.2 

18:01 
0.3 

12:60 
2.5 

18:58 
2.4 

15:10 
2.4 

16:16 
2.6 

17:15 
2.7 

18:09 
2.8 

18:04 
—0.1 

13:49 
—0.1 

14:80 
—0.2 

15:10 
—0.1 

16:53 
0.0 

16:34 
0.1 

17:16 
0.3 

l8:00 
0.4 

18:50 
0.5 

13:19 
2.4 

14:10 
2.4 

15:02 
2.6 


21:20 
0.6 

22:16 
0.5 

23:09 
0.4 

23:68 
0.2 


18:51 
3.0 

19:34 
8.2 

20:15 
8.3 

20:58 
8.4 

21:41 
8.4 

22:30 
3.3 

23:21 
8.2 


19:09 
0.4 

20:26 
0.4 

21:43 
0.4 

22:50 
0.2 

28:51 
0.1 


18:66 
3.0 

19:40 
3.1 

20:21 
3.2 

21:04 
8.2 

21:46 
8.1 

22:25 
8.0 

23:06 
2.9 

23:50 
2.8 


19:41 
0.6 

20:89 
0.6 

21:36 
0.6 


NOVEMBER. 


S 


P 
N 


Day of— 


W. 


W 

ITh 
F 

S 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 


s 

A 


Mo. 


I 
Th;16 


F 

S 


17 

18 


S  19 
M  20 
Tu  21 
W  22 


Th 


Time  and  Heirht  of  High  and 
Low  Water, 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

11, 

I 
12 

13 

14 

15 


23 


F 

24 

S 

25 

s 

26 

M  27 

I 

Tu  28 
W  29 
Th  30 


8:20 
2.6 

4:16 

2.6 

6:09 
2.7 

0:09 
0.0 

OM 
—0.2 

1:41 
—0.3 

2:29 
—0.4 

8:19 
—0.4 

4:09 
—0.3 

5:00 
—0.2 

6:57 
—0.1 

0:07 
2.9 

1:10 
2.8 

2:17 
2.6 

3:27 
2.6 

4:32 
2.6 

6:33 
2.6 

0:26 
—0.1 

1:12 
—0.2 

1:56 
-0.2 

2:38 
—0.2 

3:20 
—0.2 

4:00 
—0.2 

4:41 
—0.1 

5:28 
0.0 

6K)7 
0.1 

0:03 

2.7 

0:52 
2.6 

1.44 
2.6 

2:38 
2.6 


10:01 
0.3 

10:50 
0.2 

11:35 
0.1 

6:59 
2.8 

6:46 

2.8 

7:31 
2.9 

8.20 
2.9 

9:06 
2.9 

9:55 
2.8 

10:47 
2.7 

11:44 
2.6 

6:57 
0.1 

7:58 
0.2 

9:02 
0.2 

10:01 
0.1 

10:56 
0.1 

11:47 
0.0 

6:2^ 
2.6 

7:10 
2.7 

7:53 
2.7 

8:33 
2.6 

9:40 
2.6 

9:63 
2.6 

10:35 
2.6 

11:15 
2.6 

11:58 
2.5 

6:52 
0.2 

7:87 
0.2 

8:25 
0.2 

9:12 
0.2 


15:54 
2.6 

16:41 
2.8 

17:29 
3.0 

12:18 
0.0 

13:00 
0.0 

13:43 
—0.1 

14:26 
—0.1 

15:11 
0.0 

16:01 
0.1 

16:48 
0.2 

18:00 
0.8 

12:46 
2.5 

13:50 
2.6 

14:54 
2.6 

15:56 
2.7 

16:60 

2.8 

17:41 
2.9 

12:30 
0.0 

13:19 
0.0 

14«2 
0.0 

14:44 
0.1 

16:27 
0.1 

16:07 
0.2 

16:47 
0.3 

17:80 
0.4 

18:16 
0.5 

12:43 
2.6 

13:81 
2.6 

14:20 
2.7 

15:10 
2.8 


22:80 
0.3 

23:20 
0.2 


18:14 
3.2 

19.-00 
8.3 

19:46 
3.4 

20:38 
3.5 

21:22 
8.4 

22:18 
8.3 

23:08 
3.1 


19:10 
0.3 

20:23 
0.3 

21:33 
0.3 

22:37 
0.2 

23:36 
0.0 


18:28 
3.0 

19:12 
3.1 

19:64 
3.1 

20:87 
3.1 

21:15 
8.1 

21:55 
3.0 

22:37 
2.9 

'23:20 
2.8 


19:06 
0.6 

19:58 
0.5 

20:63 
0.4 

21:60 
0.3 


DECEMBER. 


a 

8 


c 
p 

N 


E 


8 
A 


E 


Day  of— 

W. 

Mo. 

F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

s 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

S 

16 

s 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

s 

24 

M 

25 

Tu 

26 

0«T 

Time  and  Height  of  High  and 
Low  Water. 


Th 
F 

S 


28 
29 
30 


S   31 


8:38 
2.6 

4:28 
2.6 

5:20 
2.6 

0:28 
—0.2 

1:19 
—0.3 

2:10 
-0.3 

3:01 
—0.4 

8:64 
-0.8 

4:48 
—0.3 

5:42 
-0.2 

6:88 
—0.1 

0:67 
2.9 

2KX) 
2.7 

8:07 
2.6 

4:07 
2.6 

6.-04 
2.5 

0H)2 
0.0 

0:60 
0.0 

1:84 
-0.1 

2:16 
—0.1 

2:66 
-0.1 

8:86 
—0.1 

4:16 
—0.1 

4:64 
0.0 

5:83 
0.0 

6:14 
0.1 

0:90 
2.7 

1:08 
2.7 

1:58 
2.6 

2:50 
2.6 

8:47 
2.5 


10:00 
0.2 

10:47 
0.2 

11:86 
0.1 

6:12 
2.7 

7.06 
2.7 

7:65 
2.8 

8:48 
2.8 

9:42 
2.7 

10:88 
2.7 

11:87 
2.7 

12:80 
2.7 

7:86 
0.0 

8:33 
0.1 

9:80 
0.1 

10:28 
0.1 

11:16 
p.l 

6:67 
2.5 

6:45 
2.4 

7:29 
2.6 

8:10 
2.5 

8:50 
2.5 

9.-29 
2.5 

10:06 
2.6 

10:47 
2.6 

11:26 
2.7 

12:08 
2.8 

6:66 
0.1 

7:87 
0.2 

8:20 
0.2 

9:10 
0.2 

10:00 
0.2 


15:59 
2.9 

16:49 
8.1 

17:40 
3.3 

12:23 
0.0 

13:18 
0.0 

14.-a5 
0.0 

14:58 
0.0 

15:64 
0.0 

16:64 
0.1 

17*7 
0.1 

19HB 
0.2 

18:32 
2.7 

14:80 
2.7 

1537 
2.8 

16:20 
2.9 

17:12 
2.9 

12:05 
0.1 

12:51 
0.1 

13:87 
0.1 

14:'20 
0.2 

15:01 
0.2 

15:43 
0.3 

16.-21 
0.3 

17.-00 
0.4 

17:43 
0.4 

18:80 
0.4 

12:62 
2.8 

13:38 
2.9 

14:28 
3.0 

15:20 
8.1 

16:14 
3.1 


22:43 

0.1  I 

23:35 
0.0 


18:31 
3.4 

19:23 
8.5 

20:15 
8.5 

21:07 
3.4 

22:01 
3.3 

22:58 
3.1 

23:57 
8.0 


20:10 
0.2 

21:13 
0.2 

22:15 
0.1 

23.11 
0.1 


18.-00 
2.9 

18:45 
3.0 

19:29 
8.0 

20K»9 
3.0 

20:50 
3.0 

21:30 
8.0 

22:10 
2.9 

22:51 
2.9 

23:35 

2.8 


19:18 
0.3 

20:12 
0.3 

21:06 
0.2 

22:07 
0.2 

23:05 
0.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day;  ; 
a  comparison  of  consecative  heights  will  indicate  whether  it  is  high  or  low  water.     The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  w^hich  ] 
is  1.4  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  , 
a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.:  O*'  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is 
8:47  p.  m. 

#,  new  moon;  ^^  Ist  quar.;  Q,  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S.  moon  farthest  north  or  south  of  the 
equator;  A,  P,  muou  in  apogee  or  perigee. 
fc 
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JANUARY. 


a  'Day of— 

8 


E 


p 

N 

O 


A 


W.  Mo. 


s 

M 


1 
2 


Tu    3 
W 


Th 
F 

S 

M 

Tu 
W 


4 
6 
6 
7 
8 
9 
10 
11 


Th  12 
F    13 
14 


M 


15 
16 


Tu  17 
W  18 


Th 
F 

S 

M 

Tu 
W 


19 
20 
21 
22 
23 
24 
25 


Th  26 


F 

8 
S 
M 


27 

28 
29 
30 


Tu  31 


Time  and  Height  of  High  and 
Low  Water. 


2:88 
0.2 

3:20 
0.2 

4:00 
0.2 

4:44 
0.2 

6:38 
0.2 

0:26 
2.4 

1:20 
2.4 

2:16 
2.6 

8:14 
2.6 

4:16 
2.7 

6:14 
2.8 

6:13 
3.0 

0:86 
—0.2 

1:82 
—0.3 

2:28 
—0.3 

8:28 
—0.3 

4:17 
-0.2 

6:18 

—0.1 

0H)5 
2.6 

OM 
2.5 

1:50 
2.5 

2:45 
2.5 

8-.37 
Z4 

4:27 
2.4 

6:16 
2.4 

6:04 
2.5 

0:18 
0.8 

0:67 
0.2 

1:42 
0.1 

2:20 
0.1 

8:02 
0.0 


9:08 
2.7 

9:46 
2.7 

10:25 
2.6 

11:06 
2.6 

11:61 
2.5 

6:80 
0.2 

737 
0.2 

8:28 
0.2 

9:88 
0.2 

10:88 
0.1 

11:42 
0.1 

12:41 
0.0 

7:09 
8.1 

8:06 
8.1 

8:66 
3.1 

9:47 
3.0 

10:37 
2.9 

11:80 
2.7 

6:07 
0.0 

7:03 
0.2 

0.8 

9:02 
/0.4 

10K)4 
0.5 

11:00 
0.5 

11:47 
0.5 

12:80 
0.4 

6:42 
2.6 

7:23 
2.7 

8:02 
2.7 

8:42 
2.8 

9:24 
2.8 


1537 
0.0 

16K)5 
—0.1 

16:45 
-0.1 

1736 
-0.1 

18:10 
0.0 

12:40 
2.4 

18:84 
2.2 

14012 
2.1 

16:89 
2.1 

16:47 
2.0 

17:60 
2.1 

18:50 
2.2 

18:87 
-0.1 

14:80 
-0.2 

15:18 
—0.8 

16H)7 
—0.3 

16:62 
—0.2 

17:40 
—0.2 

12:20 
2.6 

13:12 
2.3 

14:16 
2.1 

16:15 
2.0 

16:13 
1.9 

17:10 
1.9 

18:01 
1.9 

18:47 
1.9 

13:10 
0.3 

18:46 
0.1 

14:24 
0.0 

15:00 
—0.1 

16:41 
—0.2 


21:33 
2.1 

22:10 
2.1 

22:50 
2.2 

23:87 
2.3 


18:58 
0.0 

19:50 
0.1 

20:42 
0.1 

21:38 
0.1 

22:47 
0.0 

28:86 
—0.1 


19:47 
2.3 

20:40 
2.4 

21:33 
2.5 

2232 
2.5 

23:10 
2.5 


18:30 
-0.1 

19:18 
0.0 

20:10 
0.1 

20:58 
0.2 

21:48 
0.3 

22:40 
0.3 

28:28 
0.3 


19:27 
2.0 

20:03 
2.1 

20:37 
2.2 

21:10 
2.3 

21:48 
2.4 


FEBRUARY. 


c  JDayof- 

1'^ 


P 
N 


O 


Mo. 


w 

Th 
F 

S 

M 

Tul 

W 

Th 

F 

S 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


W  22 

Th  23 

I 
F    24 

S    25 

S    26 

M   27 

Tu28 


Time  and  Height  of  High  and 
Low  Water. 


8:45 
0.0 

4:82 
0.0 

6:20 
-0.1 

0:01 
2.6 

0:51 
2.6 

1:48 
2.6 

2:61 
2.6 

8:55 
2.7 

4:59 
2.7 

6:01 
2.8 

0:27 
—0.1 

135 
—0.2 

2:21 
—0.8 

8:18 
—0.3 

4:02 
-0.2 

4:50 
—0.2 

6:88 
0.0 

0:18 
2.6 

1.-06 
2.5 

1:54 
2.4 

2:45 
2.3 

3:88 
2.2 

4:80 
2.8 

6:20 
2.4 

6:10 
2.5 

0:29 
0.2 

1:15 
0.1 

2:00 
—0.1 


10:02 
2.7 

10:47 
2.6 

11:82 
2.5 

6:10 
0.0 

7:07 
0.1 

8:06 
0.2 

9:12 
0.2 

1032 
0.8 

11:31- 
0.1 

12:83 
0.1 

7:00 
2.9 

7:62 
2.9 

8:42 
2.9 

9:81 
2.9 

10:19 
2.8 

11:03 
2.6 

11:51 
2.4 

6.37 
0.2 

7:18 
0.8 

8:10 
0.6 

9K)7 
0.6 

10:05 
0.6 

10:59 
0.5 

11:47 
0.4 

12:80 
0.4 

6:58 
2.6 

7:85 
2.7 

8:17 
2.8 


1630 
-0.2 

17:02 
-0.2 

17:48 
—0.1 

12:17 
2.4 

13:09 
2.2 

14:07 
2.0 

15:18 
1.9 

16:32 
L9 

17:43 
2.0 

18:14 
2.2 

13:27 
0.0 

14:16 
-0.1 

15K)0 
-0.2 

15:44 
—0.3 

1636 
—0.3 

17K)8 
—0.2 

17:52 
-0.1 

12:40 
2.2 

13!80 
2.0 

14:24 
L9 

15:25 
L8 

16:27 
1.8 

17:28 
1.8 

18:10 
L9 

18:47 
2.0 

13:12 
0.1 

13:62 
— O.l 

14:83 
—0.2 


22:29 
2.5 

28:13 
2.6 


1838 
0.0 

19:17 
0.1 

20:10 
0.1 

21:12 
0.1 

22:19 
0.1 

28:26 
0.0 


19:40 
2.8 

20:80 
2.5 

21:15 
2.6 

21:57 

2.7 

22:44 
2.7 

28:30 
2.7 


18:85 
0.1 

19:20 
0.2 

20K)9 
0.3 

21:00 
0.4 

21:55 
0.4 

22;49 
0.4 

28:40 
0.3 


19:26 
2.2 

20:03 
2.4 

20:48 
2.5 


MARCH. 


fl  Day  of— 

8 


g    W.  (Mo. 


E 


P 

}> 

N 


O 
£ 


C 


S 


W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

s 


1 

2 
3 
4 
5 
6 
7 
8 
9 

10' 
11 
12 
13 
14 
15 
16 
17 
18 
19 


M'20 


Tu 
W 


Th 

F 

8 

» 

M 

Tu 

I 

W  29 

E  Th  30 

F    31 


21 
22 
23 
24 
25 
26 
27 
28 


Time  and  Height  of  High  and 
Low  Water. 


2:45 
—0.2 

8:30 
-0.8 

4:16 
—0.8 

6K)1 
—0.8 

6:52 
-0.2 

0:28 
2.7 

137 
2.7 

2-J2 
2.6 

8:41 
2.6 

4:50 
2.6 

6:64 
2.6 

0:28 
0.0 

1.31 
— a2 

2:12 
-0.2 

8:00 
—0.3 

8:48 

—0.2 

436 
—0.1 

6K)6 
0.0 

6:60 
0.2 

0:18 
2.6 

1:05 
2.3 

1:68 
2.2 

2:46 
2.2 

8:42 
2.2 

4:87 
ZZ 

6:80 
2.4 

0:02 
0.2 

0:52 
0.0 

1:40 
—0.2 

2:26 
—0.4 

3K)8 
—0.5 


8:58 
2.8 

9:43 
2.8 

1037 
2.7 

11:06 
2.5 

11:65 
2.3 

6:47 
0.0 

7:48 
0.2 

8:67 
0.8 

10:12 
0.3 

1131 
0.8 

12:20 
0.2 

6:50 
2.7 

7:41 
2.7 

839 
2.8 

9:14 
2.7 

9:68 
2.6 

10:40 
2.6 

U30 
2.8 

12K)1 
2.1 

6:88 
0.8 

7.32 
0.4 

8:11 
0.6 

9K)6 
0.6 

10:02 
0.6 

10:66 
0.4 

11:47 
0.2 

6:20 
2.5 

7:05 
2.6 

7:58 
2.7 

8:36 
2.8 

9:19 
2.7 


16:14 
—0.8 

15:62 
—0.8 

16:88 
—0.2 

17:14 
—0.2 

17:69 
—0.1 

12:46 
2.1 

18:60 
2.0 

16K)9 
1.9 

16:80 
1.9 

17:40 
2.1 

18:86 
2.8 

18:10 
0.0 

18:66 

—0.1 

14:86 
-0.2 

16:16 
-0.2 

15:66 
—0.2 

16:86 
-0.1 

17:16 
0.0 

17:68 
0.2 

12:48 
2.0 

18:28 
1.8 

14.30 
1.7 

16:20 
1.7 

16.31 
L8 

17:17 
2.0 

18:06 
2.2 

12:84 
0.0 

1830 
—0.1 

14K)0 
—0.2 

14:41 
—0.8 

1531 
M).8 


2132 
2.7 

22:02 
2.8 

22:46 
2.8 

28:86 
2.8 


18:60 
0.1 

19:50 
0.2 

30:59 
0.2 

22:18 
0.2 

2330 
0.1 


1938 
2.5 

20K)6 
2.6 

20:48 
2.7 

21:80 
2.8 

22:18 
2.8 

22:66 
2.7 

28:36 
2.6 


18:36 
0.8 

1930 
0.4 

20:13 
0.6 

21:10 
0.6 

2212 
0.5 

23:10 
0.4 


18:46 
2.4 

19:80 
2.6 

20:10 
2.8 

20:58 
3.0 

21:38 
8.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths, are  reckonMi 
from  mean  low  water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  1.8 
feet  helow  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W. ;  0^  is  midnight,  12>'  is  noon:  all  hours  less  than  12aTein  theforenoon  (a.m.), 
all  greater  are  in  the  afternoon  ( p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is8:47  p.  m. 

9,  new  moon;  }),  1st  quar.;  O.  ^uH  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


p  '  Day  of— 


S  I  W.  Mo. 


N 

3) 


S 

S 

M 

Tu 

W 


1 
2 
3 
4 
5 


Th    6 
F     7 

I 

8     8 

S     9 

I 
IM   10 

I       I 

|Tu  11 
E  '  w '  12 
O  Th  13 
F  14 
S  15 
S 
M 
Tu 
8  I W 1 19 
Th  20 
FJ21 
S  22 
S    23 


16 
17 
18 


M 
Tu 
W 


24 
25 
26 


Th  27 


F 

8 

8 


28 
29 

30 


Time  and  Helgrlit  of  High  and 
Low  Water. 


3:55 
-0.5 

4:42 
-0.4 

5:35 
—0.2 

0:10 
2.8 

1:10 
2.7 

2:20 
2.5 

8:30 
2.5 

4:40 
2.4 

5:45 
2.5 

0:20 
0.0 

1:10 
—0.1 

2K)0 
—0.2 

2:48 
—0.2 

8:23 
—0.1 

4H)0 
0.0 

4:40 
0.1 

5:15 
0.1 

5:55 
0.2 

0:20 
2.8 

1:05 
2.2 

1:55 
2.2 

2:55 
2,1 

8:52 
2.2 

4:50 
2.3 

5:45 
2.4 

0:28 
-0.1 

1:10 
—0.3 

2:00 
—0.5 

2:47 
-0.5 

8-.85 
—0.5 


10:08 
2.6 

10:48 
2.5 

;i:85 
2.3 

6:80 
0.0 

7:80 
0.2 

8:45 
0.3 

•  9:55 
0.3 

11:00 
0.8 

12:00 
0.1 

6:40 
2.0 

7:30 
2.6 

8:16 
2.6 

9:00 
2.5 

9:35 
2.4 

10:15 
2.8 

10:50 
2.2 

11:25 
2.0 

12K)0 
1.9 

0:38 
0.8 

7:25 
0.4 

8:18 
0.4 

9:18 
0.8 

10:10 
0.8 

11:05 
0.2 

11:55 
0.0 

6:35 
2.5 

7:22 
2.6 

8:10 
2.6 

8:55 
2.6 

9:40 
2.5 


16:08 
—0.3 

16:48 
—0.2 

17:35 
0.0 

12:30 
2.1 

13:40 
2.0 

15:00 
2.0 

16:15 
2.0 

17:20 
2.2 

8:10 
2.4 

12:45 
0.0 

18:80 
—0.1 

14:10 
—0.2 

14:45 
—0.2 

15:20 
—0.1 

16H)0 
0.0 

16:85 
0.1 

17:10 
0.8 

17:50 
0.4 

12:88 

1.8 

18:80 
1.8 

14:82 
1.8 

15:40 
1.9 

16:82 
2.1 

17:22 
2.3 

18:10 
2.6 

12:40 
—0.1 

18:22 
-0.3 

14K)5 
-0.8 

14:50 
—0.3 

15:40 
—0.8 


22:25 
3.0 

23.15 
8.0 


18:35 
0.1 

19:40 
0.2 

20:50 
0.3 

22:10 
0.-2 

23:20 
0.1 


19:00 
2.6 

19:45 

2.8 

20:25 
2.8 

21K)5 
2.9 

21:43 

2.8 

22:20 
2.7 

23K)0 
2.6 

28:88 
2.5 


18:32 
0.5 

19:25 
0.6 

20:25 
0.6 

21:32 
0.5 

22:85 
0.3 

23:30 
0.1 


18:55 
2.8 

19:40 
3.0 

20:30 
3.2 

21:15 
8.2 

22.-05 
8.2 


MAY. 


d  'Day of — ' 

o  I  Time  and  Heightof  High  and 


S    W. 


Mo. 


Low  \Vater. 


M      1 
N  Tu    2 
W'    3 

4 


Th 

1>\  F 
8 
S 
M 


5 
6 

7 
8 


I 


O 


AM 

s 


15 

Tu  16 

W  17 

Th  18 

F   19 


CC 


8 
M 


E 


Tu  23 
W  24 
Th  25 
F    26 


f 


N 


8 

M 
Tu 
W 


Tu;   9 

W  10 

Th  11 

F   12 

8   13 

14 


20 
21 
22 


27 
28 
29 
30 
31 


4:25 
—0.4 

5:20 
—0.2 

6:15 
—0.1 

0:55 
2.7 

2:00 
2.5 

8:15 
2.4 

4:25 
2.3 

5:2ft 
2.8 

0H)8 
.0.1 

1:00 
0.0 

1:43 
0.0 

2:23 
0.0 

8K)0 
0.0 

8:35 
0.0 

4:10 
0.1 

4:45 
0.1 

5:22 
0.2 

6K)5 
0.2 

0:25 
2.8 

1:15 
2.2 

2:10 
2.1 

8:10 
2.2 

4:10 
2.2 

5:10 
2.3 

6:00 
2.4 

0:45 
-0.3 

1:40 
-0.4 

2:30 
—0.5 

8.-20 
—0.4 

4:10 
-0.8 

—0.2 


10:30 
2.4 

11:25 
2.3 

12:25 
2.1 

7:18 
0.1 

Q:25 
0.2 

9:30 

0.2 

10:32 
0.2 

11:80 
0.1 

6:25 
2.4 

7:15 
2.4 

8:00 

2.4 

8:85 
2.8 

9:12 
2.2 

9:60 
2.2 

10:28 
2.1 

10:50 
2.0 

11:25 
1.9 

12:10 
1.9 

6:50 
0.2 

7:86 
0.3 

8:80 
0.8 

9:80 
0.2 

10:25 
0.1 

11:10 
0,0 

12:00 
—0.2 

6:65 
2.4 

7:45 
2.5 

8:88 
2.4 

9:80 
2.4 

10:20 
2.4 

11:15 
2.3 


16:25 
—0.2 

17:20 
0.0 

18:20 
0.1 

13:35 
2.1 

11:50 
2.1 

15.55 
2.2 

17:00 
2.4 

17:50 
2.6 

12:15 
0.0 

12:55 
-0.1 

13:35 
-0.1 

14:18 
—0.1 

14:50 
0.0 

15:25 
0.1 

16:00 
0.2 

16:85 
0.8 

17:15 
0.4 

18:00 
0.5 

18K)0 
L9 

14:00 
2.0 

14:55 
2.1 

15:50 
2.3 

16:45 
2.5 

17:85 
2.7 

18:25 
8.0 

12:50 
-0.8 

18:40 
—0.8 

14:28 
—0.8 

15:20 
—0.8 

16:18 
—0.2 

17:10 
—0.1 


23:00 
8.1 

28:55 
2.9 


19:35 
0.2 

20:50 
0.3 

22:00 
0.2 

23:10 
0.1 


18:35 
2.7 

19:20 
2.8 

20:00 
2.9 

20:38 
2.9 

21:15 
2.8 

21:50 
2.7 

22:25 
2.6 

23:05 
2.5 

28:40 
2.4 


18:60 
0.5 

19:50 
0.5 

21 KX) 
0.4 

22:00 
0.2 

23:00 
0.0 

23:55 
-0.1 


19:15 
8.2 

20K)5 
3.8 

21:00 
3.3 

21:60 
3.2 

22:48 
3.1 

28:40 
2.9 


JUNE. 


8 


Day  of— ' 


E 


O 

A 


E 


N 


W.  Mo. 


Th 

F 

8 

S 

M 

Tu 

W 

Th 


1 
2 
3 
4 

51 
6 
7 
8 


F'   9 
8    10 


M 


11 
12 


s  Tu  13 


W 


14 


Th  15 


F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

S 

M 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


Tu  27 


W 

Th 

F 


28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


dKK) 
—0.1 

0:40 
2.7 

1:48 
2.5 

2:50 
!2.8 

4:00 
2.8 

5:05 
2.8 

6KX) 
2.2 

0:40 
0.2 

1:28 
0.2 

2XK) 
0.1 

2:87 
0.1 

8:10 
0.1 

8:48 
0.1 

•  4:20 
0.1 

4:55 
0.1 

5:35 
0.1 

6:18 
0.1 

0:42 
2.8 

1-.86 
2.2 

2:80 
2.2 

8.-88 
Zl 

4:85 
2.1 

6:25 
2.2 

0:25 
-0.2 

1:20 
-0.2 

2:18 
-0.8 

8:05 
-0.8 

410O 
—0.3 

4:50 
—0.8 

6:40 
—0.2 


12:16 
2.3 

6:58 
0.0 

7:57 
0.1 

9.-00 
0.1 

10:00 
0.1 

10:50 
0.1 

11:40 
0.0 

6:50 
2.2 

7:85 
2.2 

8:18 
2.1 

8:50 
2.1 

9.'26 
2.1 

1000 
2.0 

10:25 
2.0 

11:00 
2.0 

11:45 
2.0 

12:30 
2.1 

7Kn 
0.1 

7:65 
0.2 

8:50 
0.1 

9:40 
0.1 

10:35 
0.0 

11:28 
-0.1 

6:82 
2.2 

TJSO 
2.8 

8:26 
2.4 

9:17 
2.4 

10:10 
2.5 

11:03 
2.6 

12:00 
2.6 


18:15 
0.0 

18:20 
2.3 

14:26 
2.3 

16:80 
2.4 

16:30 
2.5 

17:20 
2.6 

18:10 
2.7 

1258 
0.0 

13K)5 
0.0 

13:48 
0.0 

14:20 
0.1 

14:57 
0.2 

15:32 
0.8 

16:10 
0.8 

16:60 
0.4 

1755 
0.4 

18:25 
0.4 

18:28 
2.2 

14:20 
2.8 

15:16 
2.4 

16:10 
2.6 

17K» 
2.8 

18:00 
8.0 

12:22 

-0.2 

18:15 
—0,8 

14:10 
—0.8 

15:06 
-0.8 

16:02 
—0.8 

17K)0 
^-0.2 

18K)0 
0.0 


•  I 


19:20 
0.2 

20:35 
0.2 

21:45 
0.2 

22.50 
0.2 

23:50 
0.2 


18.50 
2,8 

19:30 

2.8 

20:10 
2.8 

20:48 
2.7 

21:23 
2.7 

22.-00 
2.6 

22:35 
2.5 

23:15 
2.5 

23:55 
2.8 


19:25 
0.3 

20:25 
0.3 

21:80 
0.2 

22:30 
0.1 

28:80 
0.0 


18:55 
8.2 

19:50 
8.3 

20:40 
3.8 

21:35 
8.2 

22:80 
3.0 

23:28 
2  9 


The  tides  are  placed  in  the  order  of  occuiience,  with  their  times  on  the  first  line  and  heights  on  the  aecond  line  of  each  aay: 
a  comoarlson  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  1.8  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75t^  meridian  W.;  0*>  i.s  midnight.  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
ra.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance',  16:47  is 
8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  0>  ^ill  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

—  ^ 

AUGUST. 

SEPTEMBER. 

• 

a 

Uayof— 

Time  and  Height  of  Higli  and 
Low  Water. 

• 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
8 

Mo. 
1 

W.  Mo. 
Tui   1 

W. 
F 

Mo. 

1 

0:20 
2.7 

6:85 
-0.1 

13:00 
2.5 

19:02 
0.0 

3) 

1:48 
2.2 

7:45 
0.0 

14:20 
2.5 

20:35 
0.4 

8:12 
L8 

8:50 
0.4 

15:27 
2.3 

21:52 
0.6 

E 

S 

2 

1:18 
2.5 

7:28 
0.0 

14.^ 
2.5 

20K» 
0.2 

W 

2 

2:50 
2.1 

8:35 
0.1 

15:15 
2.5 

21:40 
0.5 

A 

8 

2 

4.15 
L8 

9:45 
0.4 

16:28 
2.3 

22:51 
0.6 

<L 

M 

3 

2:20 
2.3 

8:25 
0.0 

14:57 
2.5 

21:15 
0.3 

Th 

3 

8:50 
2.0 

9:30 
0.2 

16:10 
2.4 

22:43 
0.5 

S 

3 

5:13 
L8 

10:42 
0.4 

17:18 
2.8 

28:41 
0.5 

Tu 

4 

8:80 
2.2 

9:20 
0.1 

15:55 
2.5 

22:20 
0.3 

F 

4 

4:58 
L9 

10:25 
0.3 

17:02 
2.4 

23:40 
0.6 

M 

4 

6:08 
L9 

11:84 
0.4 

18K)0 
2.4 

•  •        • 

•  «        • 

W 

5 

4:S0 
2.1 

10:10 
0.1 

16'.50 
2.6 

23.-20 
0.4 

A 

8 

5 

5.50 
1.9 

11:18 
0.3 

17:50 
2.5 

•        •        • 
■        ■        ■ 

Tu 

5 

0:28 
0.8 

6:48 
2.0 

12:20 
0.3 

18:42 
2.5 

Th 

6 

5:30 
2.1 

11:00 
0.1 

17:88 
2.6 

■        •        • 
•        •        ■ 

S 

8 

6 

055 
0.4 

6:40 
2.0 

12:05 
0.3 

18:85 
2.5 

W 

6 

1.00 
0.2 

7:17 
2.2 

18:05 
0.1 

19:22 
2.6 

F 

7 

0:15 
0.4 

6.-20 
2.0 

11:50 
0.1 

18:28 
2.6 

M 

7 

1:06 
0.3 

7:23 
2.0 

12:50 
0.2 

19:15 
2.6 

Th 

7 

1:88 
0.0 

7:52 
2.3 

18:47 
0.0 

20K)2 
2.7 

A 

S 

8 

1:00 
0.3 

7:10 
2.0 

12:85 
0.1 

19:05 
2.7 

Tu 

8 

1:40 
0.2 

8:00 
2.1 

13:85 
0.2 

19:53 
2.6 

o 

F 

8 

2:17 
-0.1 

8:27 
2.5 

14:80 
-0.1 

20:42 
2.7 

s 

9 

1:35 
0.8 

7:50 
2.0 

13:17 
0.1 

19:45 
2.7 

O 

W 

9 

2:15 
0.1 

8:80 
2.2 

14:10 
O.l 

20:30 
2.7 

8 

9 

2:54 
-0.2 

9K» 
2.6 

16:10 
-0.2 

21-22 
2.7 

S 

M 

10 

2:10 
0.2 

8:28 
2.0 

13:55 
0.2 

20:20 
2.7 

Th 

10 

2:48 
0.0 

9:00 
2.3 

14:50 
0.1 

21:10 
2.7 

£ 

S 

10 

8:35 
-0.2 

9:42 
2.7 

15:54 
-0.8 

22:03 
2.7 

"o 

Tu 

11 

2:45 
0.1 

9:00 
2.1 

14:33 
0.2 

21:00 
2.7 

F 

11 

8:23 
—0.1 

9:33 
2.4 

15:30 
0.0 

21:48 
2.7 

M 

11 

4:08 
-0.2 

10:28 
2.8 

16:87 
-0.3 

22:48 
2.5 

W 

12 

3:18 
0.1 

9:33 
2.1 

15:10 
0.2 

21:35 
2.7 

S 

12 

4:00 
—0.2 

10:10 
2.5 

16:12 
0.0 

22:28 
2.6 

Tu 

12 

4.47 
—0.2 

11:10 
2,8 

1734 
-0.2 

23:26 
2.4 

Th 

13 

3:53 
0.0 

10:00 
2.1 

15:50 
0.2 

22:10 
2.6 

£ 

S    13 

4:40 
—0.2 

10:50 
2.5 

17:00 
-0.1 

28:10 
2.5 

W 

13 

5:82 
—0.1 

11:59 
2.8 

18:15 
0.1 

•  •        • 

•  •        • 

F 

14 

4:30 
0.0 

10:38 
2.2 

16:30 
.0.2 

22:50 
2.6 

M. 

14 

5:20 
—0.1 

11:35 
2.6 

17:45 
0.0 

23:50 
2.4 

Th 

14 

0:12 
2.2 

6:20 
0.0 

12:55 
2.7 

19:12 
0.1 

8 

15 

5:08 
—0.1 

11:18 
2.8 

17:15 
0.2 

23:30 
2.5 

Tu  15 

6:00 
0.0 

12:23 
2.6 

18:85 
0.0 

•  ■        ■ 

•  «        • 

c 

F 

15 

2.0 

7:15 
0.2 

18:57 
2.6 

20:16 
0.2 

8 

16 

5:50 
0.0 

12:03 
2.3 

18K)5 
0.1 

•        «        • 

•        • 

W   16 

0:35 
2.3 

6:47 
0.0 

13:18 
2.6 

19:30 
0.1 

N 

8 

16 

2:17 
1.9 

8:20 
0.2 

15.-05 
2.5 

21:80 
0.8 

E 

M 

17 

0:16 
2.4 

6:33 
0.0 

12:55 
2.4 

18:58 
0.2 

c 

Th  17 

1:27 

2.1 

7:38" 
0.1 

14:17 
2.6 

20:33 
0.2 

P 

S 

17 

8:42 
L9 

9:35 
0.2 

16:14 
2.5 

22:43 
0.3 

Tu 

18 

1:03 
2.3 

7.-20 
0.1 

13:45 
2.5 

19:55 
0.2 

F 

18 

2:30 
2.0 

8:40 
0.2 

15:20 
2.6 

21:40 
0.3 

M 

18 

blOO 
2.0 

10:46 
0.1 

17:22 
2.6 

23:45 
0.2 

1 

19 

1:56 
2.2 

8:10 
0.1 

14:43 
2.6 

21:00 
0.2 

8 

19 

3:50 
1.9 

9:42 
0.1 

16:25 
2.7 

22:53 
0.3 

Tu 

19 

6:00 
2.2 

11:52 
0.0 

18:24 
2.7 

•  •        • 

•  •        • 

Th 

20 

2:58 
2.1 

9:08 
0.1 

15:40 
2.7 

22:00 
0.2 

N 

S 

20 

5K)5 
2.0 

10:50 
0.1 

17:80 
2.7 

«         •        • 
•        ■        • 

W 

20 

0:89 
0.1 

6:60 
2.4 

12:52 
-0.2 

19:15 
2.7 

F 

21 

4H»5 
2.0 

10:03 
0.1 

16:48 
2.8 

28K18 
0.1 

P 

M 

21 

OKX) 
0.2 

6:10 
2.1 

11:55 
—0.1 

18:30 
2.8 

Th 

21 

1:26 
0.1 

7.87 
2.6 

18:46 
-0.3 

2008 
2.8 

S 

22 

5:12 
2.0 

UK)5 
0.0 

17:42 
2.9 

■        •        1 
•        «        « 

Tu 

22 

0:57 
0.1 

7:08 
2.8 

12:57 
-0.2 

19:25 
2.9 

• 
£ 

F 

22 

2:10 
-0.3 

8:22 
2.8 

14.85 
-0.3 

20.50 
2.8 

N 

s 

23 

0:10 
0.0 

6:13 
2.1' 

12:06 
—0.1 

18:40 
3.0 

• 

W 

23 

1:48 
-0.1 

8:00 
2.5 

13:53 
—0.3 

20:18 
2.9 

8 

23 

2.52 
-0.2 

9:07 
2.9 

16r22 
-0.8 

21:36 
2.7 

P 

• 

M 

24 

1:08 
0.0 

7:18 
2.2 

13:08 
-0.2 

19:35 
3.1 

Th 

24 

2:33 
-0.2 

8:45 
2.7 

14:48 
—0.3 

21:07 
2.9 

S 

24 

8-83 
—0.3 

9:52 
2.9 

16K>7 
-0.2 

22:21 
2.5 

1 

TiJ 

25 

2:00 
-0.2 

8:12 
2.4 

14:00 
—0.3 

20:30 
8.1 

F 

25 

8:18 
-0.3 

9:30 

2,8 

15:38 
—0.3 

21:55 
2.9 

M 

25 

4:13 
-0.2 

10:85 
2.8 

16:60 
-0.1 

23K)3 
2.4 

W 

26 

2:52 
-0.2 

9:05 
2.5 

14:57 
-0.4 

21:20 
8.1 

E 

S 

26 

4:00 
-0.3 

10:18 
2.8 

10:27 
—0.3 

22:40 
2.7 

Tu 

26 

4:54 
—0.] 

11:20 
2.7 

17;85 
0.1 

23:46 
2.2 

Th 

27 

8:40 
-0.8 

9:55 
2.6 

15:50 
-0.3 

•22:12 
3.0 

S  '27 

4:45 
-0.3 

11:05 
2.8 

17:15 
—0.1 

23:30 
2.5 

W   27 

5:35 
0.1 

12K)5 
2.6 

18:20 
0.2 

•  •        • 

•  •        • 

F 

28 

4:28 
-0.3 

10:42 
2.7 

16:45 
—0.2 

28:06 
2.8 

M   28 

5:80 
-0.2 

11:55 
2.7 

18K)5 
0.0 

■  ■        • 

■  ■        • 

Th;28 

1 

0:81 
2.0 

6:20 
0.2 

12:52 
2.4 

19:06 
0.4 

8 

29 

5:15 
—0.8 

11:85 
2.7 

17:40 
-0.1 

28:55 
2.6 

Tu 

29 

0:18 
2.3 

6:15 
0.0 

12.45 
2.6 

18:57 
0.2 

A 

F    29 

1:20 
1.9 

7:09 
0.4 

13:43 
2.3 

20:00 
0.5 

E 

S 

30 

6.-05 
—0.2 

12:80 
2.7 

18:85 
0.0 

•        •        • 

W'30 

1:10 
2.1 

7:02 
0.1 

13:35 
2.5 

19:50 
0.4 

S 

8 

30 

2:15 
1.8 

8K>5 
0.5 

14:87 
2.2 

20:55 
D.b 

M 

31 

0:50 
2.4 

6:55 
-0.1 

13:23 
2.6 

19:85 
0.2 

If 

Th  31 

2r05 
1.9 

7:62 
0.3 

14:30 
2.3 

20:52 
0.5 

1 

Thetid 
a  comparia 
from  MeaE 
is  1.3  feet  b 
a  minus (- 

e«  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whet 
L  Low  Water,  which  is  the  datum  of  sound] 
•elow  mean  sea  level.    To  And  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
ngs  on  the  Coast  and  Geodetic  Survey  Chai 
water,  add  the  tabular  height  to  the  soundl 
ibtract  it. 

1 

n  the  second  line  of  each-day;  ' 
I  feet  and  tenths,  are  reckoned  | 
ts  for  this  region,  and  which 
ings  given  on  the  chart,  unless 

The  til 
(a.m.),all 

ne  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

W.:  0^  is  midnight,  12>>  is  noon;  all  hours  le 
n  diminished  by  12  giv6  the  times  after  noon 

«B  than  12  are  in  the  forenoon 
:  for  instance,  15:47  is  8:47  p.  m. 

•,nei;i 
equator;  A 

• 

r  moon;  ^ 
.,  P,  moon 

1,  Ist  quar.;  Oi  full  moon;  C*  ^  ^ 
I  in  apogee  or  perigee. 

[uar.;  £.  moon  on  the  equator;  N,  S.  moon 

farthest  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

c 

8 

Day of— 

1 

Time  and  Heif  hi  of  High  and 
Low  Water. 

• 

Day of— 

Time  and  Height  of  Hif 
Low  Water. 

^hand 

W.  Mo. 

W.  Mo. 

1 

W. 

f 

Mo. 
1 

S 

1 

8:17 
1.7 

9:02 
0.6 

15:82 
2.1 

21:50 
0.5 

w 

1 

4:20 
2.1 

10:20 
0.4 

16:31 
2.2 

22:47 

0.2 

E 

4:20 
2.4 

10:36 
0.2 

16:41 
2.2 

22:47 
0.0 

M 

2 

4:17 
1.8 

10:02 
0.5 

16:27 
2.2 

22:48 
0.4 

Th 

2 

5:07 
2.3 

11:12 
0.2 

17:26 
2.3 

23:35 
0.1 

S 

2 

5:12 
2.6 

11:28 
0.0 

17:87 
2.3 

23:86 
-0.1 

Til 

3 

5:08 
1.9 

10:58 
0.4 

17:18 
2.3 

23:32 
0.3 

E 

F 

3 

5:60 
2.5 

12:08 
0.0 

18:16 
2.4 

■        •        • 
•        •        • 

8 

3 

6:02 
2.9 

12:22 
-0.2 

18.-29 
2.8 

•  •        • 

•  •       • 

W 

4 

5:52 
2.1 

11:48 
0.8 

18.05 
2.4 

•  •        « 

•  •        • 

S 

4 

0:18 
-0.1 

6:36 
2.7 

12:51 
—0.2 

19:00 
2.6 

M 

4 

0:24 
-0.2 

6:58 
3.1 

18:15 
—0.8 

19:20 
2.4 

Th 

5 

0:19 
0.1 

6:88 
2.3 

12:85 
0.1 

18:48 
2.5 

8 

5 

1:00 
—0.2 

7:20 
3.0 

18:89 
-0.4 

19:45 
2.5 

O 

Tu 

5 

1:12 
-0.3 

7:42 
3.2 

14:04 
-0.4 

20:10 
2.4 

F 

6 

IKX) 
0.0 

7:12 
2.5 

13:22 
—0.1 

19:83 
2.6 

O  M 

6 

1:48 
—0.3 

8:05 
3.1 

14-.24 
—0.5 

20:30 
2.5 

P 

W 

6 

2:02 
—0.3 

8:38 
3.3 

14:66 
-0.4 

21K)1 
2.4 

E 

o 

S 

7 

1:40 
—0.1 

7:60 
2.7 

14:06 
—0.3 

20:20 
2.7 

Tu 

7 

2:27 
-0.3 

8:52 
8.2 

15:12 
—0.5 

21:15 
2.5 

N 

Th 

7 

2:52 
-0.3 

9:25 
3.8 

15:47 
-0.4 

21:65 
2.4 

s 

8 

2:18 
—0.2 

8:30 
2.9 

14:48 
-0.4 

20:56 
2.7 

P   W     8 

1 

3:12 
—0.8 

9:40 
8.2 

16:00 
—0.4 

22:08 
2.4 

F 

8 

3:46 
-0.3 

10:17 
3.1 

160)8 
-0.3 

22:48 
2.4 

M 

9 

2:58 
—0.8 

9:15 
8.0 

15:31 
—0.4 

21:38 
2.6 

N 

Th 

9 

4:00 
-0.2 

10:82 
8.1 

16:53 
-0.3 

22:55 
2.3 

S 

9 

4:42 
-0.2 

11:12 
3.0 

17:32 
-0.2 

23:45 
2.3 

Tu 

10 

3:38 
-0.3 

10:00 
3.0 

16:17 
—0.4 

22:20 
2.5 

F 

10 

4:52 
-0.1 

11:26 
2.9 

17:47 
-0.1 

28:52 
2.2 

s 

10 

5:42 
-0.1 

12:10 
2.8 

18.-28 
-0.1 

■        •        • 

•               B               • 

W 

11 

432 
—0.2 

10:48 
8.0 

17K)7 
—0.8 

23:07 
2.3 

S 

11 

6:50 
0.0 

12:25 
2.8 

18:45 
0.0 

«        ■        • 
•        •        ■ 

M 

11 

0:45 
2.3 

6:48 
0.1 

18:10 
2.6 

19:2S 
0.0 

p 

Th 

12 

5:08 
-0.1 

11:40 
2.9 

18.00 
-0.1 

23:58 
2.2 

s 

12 

0:57 
2.1 

6:66 
0.1 

18:29 
2.6 

19:47 
0.1 

<c 

Tu 

12 

1:50 
2.4 

7:66 
0.1 

14:15 
2.4 

20.37 
0.0 

N 

F 

13 

6:02 
0.0 

12:88 
2.7 

18:58 
0.1 

•  «        • 

•  •        • 

d 

M 

13 

2:07 
2.1 

8:10 
0.2 

14:87 
2.4 

20:52 
0.2 

E 

W 

13 

2:65 
2.4 

9:07 
0.2 

15:28 
2.3 

2136 
0.1 

(t 

8 

14 

1:00 
2.0 

7:02 
0.2 

13:42 
2.6 

20:04 
0.2 

Tu 

14 

8:18 

2.2 

9:28 
0.2 

15:47 
2.3 

21:57 
0.2 

Th 

14 

8:57 

r        2.5 

4:52 

2.6 

10:17 
0.2 

16:38 
2.2 

2230 
0.1 

S 

15 

2:15 
2.0 

8:18 
0.2 

14:52 
2.5 

21:15 
0.3 

W'l5 

1 

4:21 
2.4 

10:83 
0.2 

16-.62 
2.8 

22:56 
0.1 

F 

15 

11:21 
0.2 

17:88 
2.2 

23:11 
0.0 

M 

16 

3:33 
2.0 

9:80 
0.2 

16:04 
2.4 

22:23 
0.3 

E  Th 

16 

5:18 
2.5 

11 -.87 
0.1 

17:64 
2.4 

28:45 
0.0 

S 

16 

6:45 
2.7 

12:17 
0.2 

1836 
2.2 

■        •        « 
•        •        • 

Tu 

17 

4:41 
2.2 

10:48 
0.1 

17.10 
2.4 

28:28 
0.1 

F'17 

1 

*  6:10 
2.7 

12:82 
0.0 

18:50 
2.4 

•  •        • 

•  •        • 

s 

17 

0:00 
0.0 

6:32 
2.8 

18KJ7 
0.2 

19:18 
2.2 

W 

18 

5:89 
2.4 

11:48 
0.0 

18:08 
2.5 

■  •        » 

■  »        ■ 

S 

18 

0:82 
-0.1 

6:55 
2.8 

13:22 
0.0 

19:35 
2.4 

M 

18 

0:45 
0.0 

7:17 
2.8 

18:50 
0.2 

19:58 
2.1 

Th  19 

0:15 
0.0 

6:30 
2.6 

12:42 
-0.1 

19:00 
2.5 

S    19 

1:14 
—0.1 

7:38 
2.9 

0.0 

20:18 
2.3 

Tu 

19 

1:29 
0.0 

7:57 
2.8 

14:28 
0.2 

20:40 
2.1 

£ 

F 

20 

1:00 
-0.1 

7:17 
2.8 

13:83 
—0.2 

19:60 
2.6 

•  M 

20 

1:55 
-0.1 

8:20 
2.9 

14:46 
0.0 

20:58 
2.2 

• 

W 

20 

2:10 
0.1 

8:88 
2.8- 

15H)4 
0.1 

21:18 
2.0 

• 

S 

21 

1:48 
-0.2 

8:04 
2.9 

14:20 
-0.2 

20:36 
2.5 

Tu 

21 

2:33 
—0.1 

9K» 
2.9 

15:24 
0.0 

21:35 
2.2 

8 
A 

Th 

21 

2:48 
0.1 

9:16 
2.7 

1537 
0.1 

21:55 
2.0 

s 

22 

2fa 
-0.2 

8:43 
2.9 

15:03 
—0.2 

21:17 
2.5 

W  22 

3:13 
0.0 

9:40 
2.8 

16:02 
0.1 

22:15 
2.1 

F 

22 

8:27 
0.2 

9:62 
2.6 

16:10 
0.1 

22:06 
2.0 

M 

23 

8:02 
-0.2 

9:25 
2.9 

15:45 
—0.1 

21:57 
2.4 

s 

Th  23 

8:50 
0.1 

10:20 
2.7 

16:87 
0.1 

22:51 
2.0 

S 

23 

.    0.3 

1037 
2.6 

16:47 
0.1 

22:56 
2.0 

Tu 

24 

8:42 
—0.1 

10K)6 
2.8 

16:35 
0.0 

22:36 
2.2 

A 

fI24 

4:29 
0.8 

10:51 
2.5 

17:16 
0.2 

23:24 
L9 

s 

24 

4:41 
0.3 

11.08 
2.5 

17:22 
0.1 

28-35 
2.0 

W 

25 

4:20 
0.0 

10:47 
2.7 

17:05 
0.1 

23:17 
2.1 

S    25 

5K)8 
•  0.4 

11:85 
2.4 

17:53 
0.2 

•        •        ■ 

M 

25 

5:23 
0.4 

11:43 
2.4 

18K)1 
0.1 

•  •        • 

•  •        • 

Th 

26 

4:58 
0.2 

11:29 
2.5 

17:47 
0.2 

23:67 
2.0 

S    26 

0:05 
1.9 

6:51 
0.5 

12:17 
2.8 

18:35 
0.2 

Tu 

26 

0:18 
2.1 

6:08 
0.4 

1235 
2.3 

18:45 
0.1 

S 
A 

F 

27 

5:40 
0.8 

12:12 
2.4 

18:30 
0.3 

•        •        ■ 

■        ■        • 

M  27 

0:53 
1.9 

6:89 
0.5 

13:00 
2.2 

19:21 
0.3 

W 

27 

1:03 
2.2 

7.O0 
0.3 

18:10 
2.2 

19-31 
0.1 

S    28 

0:87 
1.9 

6:25 
0.5 

12:57 
2.2 

19:14 
0.4 

D  Tu28 

1      1 

1:45 
2.0 

736 
0.5 

18:52 
2.1 

2oao 

0.3 

E 

Th 

28 

1:55 
2.3 

7:57 
0.3 

2.1 

•  20:22 
0.1 

S 

29 

i:28 
1.8 

7:18 
0.6 

18:46 
2.1 

20:05 
0.4 

\V  29 

2:38 
2.1 

8:87 
0.4 

14:46 
2.1 

21K)5 
0.2 

F 

29 

2:48 
2.4 

8:68 
0.2 

15:00 
2.1 

21:11 
0.1 

1 

M 

30 

2:28 
1.8 

8:15 
0.6 

14:40 
2.1 

20:57 
0.4 

Th  30 

3:33 
2.2 

9:37 
0.3 

15:45 
2.1 

22:00 
0.2 

S 

30 

3:46 
2.5 

10:00 
0.2 

16Ktt 
2.1 

22:08 
0.0 

Tu 

31 

8:27 
1.9 

9:18 
0.5 

15:37 
2.1 

21:52 
0.3 

s 

31 

4:40 
2.7 

11:00 
0.1 

2.1 

22:58 
0.0 

Th 

atiA 

A.aMnla 

naA  4ti  i 

ha  /\tvl£ 

tr  r\t  /v/t/1 

iiiMp 

ortnd 

k  \oii 

hh  fViafr  4i 

maa  r\yy 

fka  Aw 

f  1iv«A  at 

rkA    1 

^ckj<rl 

hits  e\ 

n   thA  B£i£*f 

\t\A  lina 

\  e\4  AOA 

k  /Inxr* 

a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Sur\'ey  Charts  for  this  region,  and  which  is 
1.3  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  ( - )  sign  is  before  the  height,  in  which  case  subtract  li. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  o^  is  midnight.  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

9,  new  moon;  }),  Ist  quar.;  O.  full  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  sotxtb  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

a 

MARCH. 

a  Day of— 

8 

a  w.  Mo. 

Time  and  Hci«rht  of  High  and 
Low  Water. 

c  Day  of—  ^, 

S                   Timean< 

d  Height  of  High  and 
Low  water. 

• 

§ 

Day  of— 

1 
1 

Time  and  Height  of  High  and 
Low  Water. 

O  1 

w. 

Mo. 

W.  Mo. 

s 

1 

4:40 
0.5 

1027 
2.9 

18KX) 
0.0 

22:53 
2.0 

W 

1 

6:17 
0.2 

11:40 
2.7 

18:50 
0.0 

•  •        • 

•  ■        • 

w 

1 

6:10 
0.1 

10:30 
2.6 

17:85 
0.0 

1 

22:65  • 

2,6. 

M 

1 

2 

5:32 
0.4 

11:13 
2.9 

18:40 
0.0 

23:40 
2.1 

Th 

2 

0:08 
2.6 

7:10 
0.1 

12:28 
2.6 

19:32 
0.0 

E 

Th 

2 

6:08 
0.0 

11:20 
2.6 

18:16 
0.0 

23:48 
2.8 

Tu 

3 

6:27 
0.3 

12:00 
2.8 

19:25 
0.0 

•  ft        • 

•  ■        ■ 

E 

F 

3 

0:68 
2.6 

8:03 

0.1 

13:18 
2.4 

20:10 
0.0 

F 

3 

6:56 
0.0 

12.-07 
2.4 

19:00 
0.0 

•  •        • 

•  •        • 

W 

4 

OSO 
2.2 

7:20 
0.3 

12:48 
2.7 

20:03 
0.0 

S 

4 

1:48 
2.7 

8:68 
0.1 

14:05 
2.3 

20:53 
0.0 

S 

4 

0:86 
2.9 

7:48 
0.0 

12:56 
2.3 

19:40 
0.0 

Th 

5 

1:20 
2.4 

8:18 
0.3 

13:87 
2.5 

20:42 
0.0 

s 

5 

2:40 
2.8 

9:68 
0.1 

14:66 
2.2 

21:30 
0.1 

s 

5 

1:28 
2.9 

8:40 
0.0 

13:42 
2.2 

20:25 
0.0 

F 

1 

6 

210 
2.5 

9:12 
0.3 

14:80 
2.4 

21:22 
0.1 

3) 

M 

6 

8:33 

2.8 

10:60 
0.1 

15:47 
2.0 

22:17 
0.1 

P  M 

6 

2:16 
2.9 

9:36 
0.0 

14:32 
2.1 

21:15 
0.1 

E 

S 

^! 

3:08 
2.6 

10:10 
0.3 

15:18 
2.2 

21:58 
0.1 

Tu 

7 

4:27 

2.8 

11:48 
0.2 

16:40 
2.0 

23:10 
0.1 

1> 

Tu 

»7 

3.07 
2.8 

10:80 
0,1 

15:27 
2.0 

22:10 
0.1; 

s 

8i 

3:58 
2.7 

11:10 
0.2 

16:12 
2.1 

22:38 
0.1 

W 

8 

5:23 
2.8 

12:48 
0.1 

17:38 
L9 

•  •        • 

•  •        • 

W 

8 

4:08 

2.8 

11:27 
0.1 

16:28 
2.0 

28:12 
0.2 

M 

9' 

4:S2 
2.8 

12:10 
0.2 

17K» 
2.0 

28:20 
0.1 

p 

N 

Th 

9 

0:15 
0.1 

6:22 
2.8 

13:46 
0.1 

18:38 
L9 

N 

Th 

9 

6:00 
2.7 

12:28 
0.1 

17:26 
2.0 

•        •        ■ 
■        ■        « 

Tu 

10 

6:47 
2,9 

13:10 
0.1 

18K)2 
L9 

■        •        • 

F 

10 

1:27 
0.1 

7:18 
2.8 

14:40 
0.1 

19:35 
2.0 

F 

10 

0:20 
0.2 

6K)0 
2.6 

13:20 
0.2 

18:25 
2.0 

W  11 

0:18 
0.1 

6:42 
8.0 

14:08 
0.1 

19:00 
1.9 

S 

11 

2:38 
0.1 

8:12 

2.8 

16:82 
0.0 

20:83 
2.1 

S 

11 

1:28 
0.2 

7:00 
2.5 

14:13 
0.1 

19:23 

2.1 

P 

Th  12 

152 
0.1 

7:88 
8.0 

15:08 
0.0 

19:56 
2.0 

s 

12 

8:88 
0.1 

9:06 
2.7 

16:22 
-0.1 

21:28 
2.2 

s 

12 

2:80 
0.2 

7:62 
.    2.6 

15K)5 
0.0 

20:18 
2.2  ; 

N 

1 

F   13 

1 

2:33 

0.1 

8:80 
3.0 

16:55 
-0.1 

20:60 
2.1 

o 

M 

13 

4:35 
0.0 

9:56 
2.7 

17:10 
-0.  1 

22:20 
2.3 

M 

13 

3:28 
0.1 

8:48 
2.6 

15:68 
0.0 

21:10 
2.4 

■0 

S    14 

1 

3:42 
0.1 

9:28 
3.0 

16:47 
-0.2 

21:47 
2.1 

Tu 

14 

5:28 
0.0 

10:42 
2.6 

17-.55 
-0.2 

23:10 
2.4 

o 

Tu 

14 

4:20 
0.1 

9:80 
2.4 

16:40 
0.0 

22:00 
2.5 

1 

S  '15 

1 

4:45 
0.1 

10:15 
2.9 

17:35 
-0.2 

22:40 
2.2 

W 

15 

6:20 
0.0 

11:80 
2.6 

18:40 
-0.2 

•         ■         • 

■         •         • 

E 

W 

16 

6:10 
0.0 

10:18 
2.4 

17.-28 
-0.1 

22:45 
2.6 

M   16 

5:43 
0.1 

11:06 
2.8 

18:22 
-0.2 
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Time  and  Height  of  High  and 
Low  Water. 
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5:54 
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0:20 
0.2 

1H)5 
0.2 
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0.1 

8:02 
0.1 

8:57 
0.1 

5:05 
0.1 

6:10 
0.1 

0:28 
2.2 

1:20 
2.3 

2:18 
2.8 

8:18 
2.4 

4:15 
2.4 

5:10 
2.5 

0:18 
0.1 

1:01 
0.2 

1:50 
0.3 

2:87 
0.3 

8:22 
0.4 

4:07 
0.4 

4:52 
0.4 

6:87 
0.5 

6:22 
0.5 

0:20 
2.0 

1:08 
2.1 

1:.57 
2.3 

2:46 
2.4 

3:37 
2.5 

4:28 
2.7 

5:20 
2.8 

6:18 
2.9 


18:01 
0.8 

6:43 
2.8 

7:84 
3.0 

8:26 
3.1 

9:17 
3.2 
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10:59 
8.2 

11:60 
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7:15 
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8:17 
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9:17 
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11:18 
0.2 
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2.6 

6:49 
2.6 

7:84 
2.7 
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2.7 
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2.8 

10:21 
2.8 

11:02 
2.8 

11:47 
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7:57 
0.5 
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9:40 
0.4 

10:35 
0.4 

11:33 
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12:32 
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18:82 
0.2 


18.-06 
2.1 

18:66 
0.2 

14:66 
0.1 

15:48 
-0.1 

16:40 
—0.1 

17:80 
-0.2 

18:21 
—0.2 

19:12 
—0.2 

12:43 
2.9 

18:87 

2.7 

14:82 
2.5 

15:27 
2.3 

16:23 
2.2 

18:12 
0.2 

14:05 
0.2 

14:55 
0.1 

15:46 
0  1 

16:28 
0  0 

17:12 
0.0 

17:58 
0.0 

18:35 
0.0 

19:17 
0.0 

12:31 
2.7 

13:18 
2.6 

14:07 
2.5 

14:57 
2.3 

15:47 
2.2 

16:40 
2,1 

17:36 
2.0 

18:3a 
2.0 
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19:55 
2.1 

20:48 
2.1 

21:40 
2.1 

22:33 
2.2 

23:30 
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—0.2 

20:53 
—0.2 

21:43 
—0.1 

22:33 
U.O 

28:23 
0.0 


18:09 
1.9 

19:00 
1.9 

19:47 
1.8 

20:33 
1.8 

21:18 
1.8 

22:03 
1.9 

22:48 
1.9 

23:35 
2.0 


19:57 
0.1 

20:35 
0.1 

21:12 
0.1 

21:45 
0.2 

22:20 
0.2 

22:53 
0.1 

23:33 
0.1 


Th6  tides  are  placed  in  the  order  of  occurrence,  with  their  time.s  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  approximately  the  datum  of  <4ounding8  on  the  Coast  and(«eodetic  Survey  Charts  for  this  region, 
and  which  is  1.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Ea.stern  Standard.  75th  meridiHnW.:.Oi>  is  midnight.  12^  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) .  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon:  for  instance.  16:47  is  8:47  p.  m. 

9,  new  moon;  3),  1st  quar.:  Q.  full  moon;  (£,  3d  quar.:  E,  moon  on  the  equator;  N.  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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8:15 
-0.1 

9:17 
6.7 

- 

15:60      21:34 
—0.2         5.0 

2:10 
—0.4 

8:10 
5.7 

14:40 
—0.3 

20:30 
6.4 

1 

M 

2 

2:54       9:00 
0.2        5.6 

15:40 
0.1 

21:12 
4.4 

Th 

2 

8:58 
-0.1 

9:58 
5.6 

16:80      22:20 
—0. 1         5. 1 

E 

Th 

2 

2:55 
-0.5 

8:65 
5.7 

15:20 
—0.3 

21:15 
6.6 

I    JTu 

1 

3 

8:84       9:87 
0.2        5.5 

16:18 
0.1 

21:54 
4.5 

E 

F 

3 

4:42 
0.0 

10:40 
6.4 

17:10      28:05 
0.0         5.2 

F 

3 

8:40 
-0.4 

9:40 
5,6 

16:02 
-0.3 

22:00 
5.6 

1     W 

1 

4 

4:12     10:18 
0.3        5.4 

16:57 
0.1 

22:85 
4.6 

S 

4 

5:38 
0.2 

11:26 
5.1 

17:54      28:56 
0.1         5.7 

S 

4 

4:80 
-0.8 

10:22 
5.3 

16:44 
-0.2 

22:45 
6.6 

Th 

5 

4:56     11:00 
0.4        5.8 

17:40 
0.2 

28:24 
4.7 

8 

5 

6:28 
0.4 

12:15 

4.8 

lo:44     •     •     . 

0.2    ..    . 

s 

5 

5:20 
—0.1 

11:08 
5.0 

17:30 
0.0 

23:36 
6.5 

F 

6 

5:48     11:45 
0.5        5.1 

18:22 
0.2 

•  •         • 

•  •         • 

D 

M 

6 

0:50 
6.2 

7:30 
0.5 

13:07      19:42 
4.5         0.3 

P 

M 

6 

6:16 
0.2 

11:56 
4.6 

18:22 
0.2 

•        ■        • 
«        •        • 

E    S 

7 

0:16       6:40 
4.8        0.6 

12:37 
4.9 

19:12 
0.3 

Tu 

7 

1:54 
5.2 

8:37 
0.6 

14:10      20:44 
4.2         0.2 

3) 

Tu 

7 

0:84 
6.3 

I'.lb 
0.5 

12:62 
4.3 

19:20 
0.3 

])l  s 

8 

1:13       7:45 
5.0        0.6 

13:84 
4.6 

20:08 
0.2 

W 

8 

8:00 
5.2 

9:47 
0.7 

15:20      21:48 
4. 1         0. 1 

W 

8 

1:37 
6.2 

8:22 
0.6 

14:00 
4.0 

20:25 
0.3 

M 

9 

2:15       8:56 
5.1        0.5 

14:85 
4.6 

21:05 
0.1 

P 

N 

Th 

9 

4:05 
6.3 

10:54 
0.5 

16.30      22:52 
4.1         0.1 

N 

Th 

9 

2:44 
5.1 

9:34 
0.7 

15:12 
4.0 

21:35 
0.2 

Tu 

10 

8:20     lOKW 
5.3        0.6 

15:38 
4.4 

22:06 
0.0 

F 

10 

5:10 
5.5 

11:55 
0.3 

17:40      23:64 
4.3      -0.8 

F 

10 

8:62 
5.1 

10:38 
0.6 

16:26 
4.1 

22:42 
0.0 

w 

11 

4:24      llr05 
6.5        0.3 

16:44 
4.6 

23:06 
—0.3 

S 

11 

6:08 
5.7 

12:60 
0.1 

18:36    .    .    . 
4.6 

S 

11 

4:56 
5.2 

11  "37 
0.3 

17:30 
4.4 

23:42 
-0.2 

piTh 

i 

12 

5:24     12:06 
5.8        0.1 

17:45 
4.5 

«        1        « 
•        •        • 

s 

12 

0:48 
—0.6 

7:00 
6.9 

13:40      19:30 
-0.2         4.9 

s 

12 

5:56 
5.4 

12:29 
0.1 

18:27 
4.7 

•  •        • 

•  •        ■ 

N 

F 

13 

OHM       6:20 
—0.5        6.0 

13:02 
-0.1 

18:45 
4.6 

o 

M 

13 

1:40 
-0.7 

7:50 
5.9 

14:25      20:18 
—0.3         5.1 

M 

13 

0:37 
-0.4 

6:47 
5.6 

13:17 
-0.2 

19:17 
6.0 

0 

S 

14 

IKX)       7:15 
-0.7         6.2 

13:55 
-0.2 

19:40 
4.8 

Tu 

14 

2:82 
—0.7 

8:88 
5.9 

15:10      21K)7 
-0.4         5.2 

o 

Tu 

14 

1:28 
-0.6 

7-35 
5.5 

14:00 
-0.3 

20.-01 
5.3 

1 

s 

15 

1:64       8:06 
-0.8        6.2 

14.45 
—0.4 

20:84 
4.9 

W 

15 

3:20 
—0.6 

9:26 
6.7 

15:62      21:57 
—0.4         5.2 

E 

W 

15 

2:16 
—0.5 

8'.20 
5.5 

14:43 
-0.4 

20:43 
5.4 

1 

M 

16 

2:47       8:56 
-0.7        6.1 

15:35 
-0.4 

21:25 
5.0 

E 

Th 

16 

4:10 
—0.3 

10:08 
5.4 

16:35      22:36 
—0.2         5.1 

Th 

16 

8K)1 
-0.4 

9.-04 
5.4 

15:22 
-0.8 

21:23 
5.3 

Tu 

17 

3:86       9:45 
—0.6        6.9 

16-20 
—0.4 

22:15 
6.0 

F 

17 

4:55 
0.0 

10:62 
5.1 

17:17      23:15 
0.0         4.9 

F 

17 

8:46 
—0.2 

9;42 
5.1 

16K)1 
—0.1 

22:012 
6.2 

\V 

18 

4:80     10-.35 
—0.8        5.6 

17:06 
—0.3 

23:05 
4.9 

S 

18 

6:42 
0.4 

11:35 
4.7 

18:00    .    .    . 
0.2    .    .    . 

S 

18 

4:28 
0.1 

10:20 
4.8 

16:40 
0.1 

22:39 
6.1 

Th 

19 

6:20     11:20 
0.0        5.2 

17:52 
0.0 

28:65 
4.7 

s 

19 

0:00 
4.7 

6:30 
0.7 

12:16      18:45 
4.3         0.5 

s 

19 

5:11 
0.4 

10:66 
4.5 

17:20 
0.4 

23:18 
4.9 

E.F 

20 

6:15     12:10 
0.3        4.8 

18:40 
0.2 

•  •        • 

•  •        • 

c 

M 

20 

0:45 
4.6 

7:25 
0.9 

13:00      19:34 
4.0         0.7 

M 

20 

6:66 
0.7 

11:82 
4.2 

18K)0 
0.4 

•        •      * 
•        •        • 

S 

21 

0:45       7:08 
4.6        0.6 

13:00 
4.6 

19:80 
0.3 

A 

Tu 

21 

1:36 
4.5 

8:20 
1.1 

13:50      20.-27 
3.8         0.8 

A 

Tu 

21 

0:01 
4.7 

6:48 
1.0 

12:12 
8.9 

18:44 
0.9 

i 

8 

22 

1:36       8:05 
4.5        0.9 

13:54 
4.2 

20  22 
0.6 

W  22 

1 

2:30 
4.4 

9:18 
L2 

14:50      21:20 
3.7         0.8 

<L 

W 

22 

0:47 
4.6 

7:84 
1.0 

18:00 
8.8 

19:34 
1.0 

M 

23 

2:30       9K)6 
4.4        1.0 

14:60 
3.9 

21:14 
0.6 

S 

Th' 

23 

3:25 
4.6 

10:15 
1.1 

16:50      22:14 
3.7         0.7 

s 

Th 

23 

1:88 
4.5 

8:30 
LI 

18:66 
8.7 

20:80 
LO 

AJTu 

1 

24 

8.-25     10:04 
4.5        1.0 

16:45 
3.8 

22K)6 
0.5 

F 

24 

4:20 
4.7 

11:07 
0.9 

16:46      28K)5 
8.9         0.6 

F 

24 

2:34 
4.5 

9:26 
LO 

14:58 
3.8 

21:80 
0.8 

W 

25 

4:16     U.-OO 
4.6        1.0 

16:40 
3.8 

22:56 
0.4 

S 

25 

5:12 
4.9 

11:65 
0.6 

17:86      23:65 
4.1         0.2 

S 

25 

8:82 

4.6 

10:20 
0.8 

16:01 
4.0 

22:27 
0.6 

Th 

26 

5:05      11:60 
4.8        0.8 

17:80 
8.9 

23:42 
0.3 

s 

26 

5:58 

6.2 

12:40 
0.3 

18fl4    .    .    . 
4.4    .    .    . 

s 

26 

4:28 
4.8 

11:11 
0.6 

16:57 
4.3 

28:21 
0.3 

8 

F 

27 

5:50      12:82 
5.0        0.6 

18:15 
4.1 

•  •         • 

•  •         • 

M 

27 

0 

0:43 
0.0 

6:45 
5.4 

13:22      19:06 
0.0         4.8 

M 

27 

5:22 
5.1 

11:68 
0.2 

17:48 
4.8 

•  •        • 

•  •        • 

S 

28 

0:25       6:82 
0.2        5.3 

18:16 
0.4 

18:56 
4.2 

• 

Tu 

28 

1:28 
—0.2 

7:28 
6.6 

14:00      19:50 
-0.2         5.1 

Tu 

28 

0:12 
-0.1 

6:12 
5.3 

12:43 
-0.1 

18:36 
6.2 

s 

29 

1:10       7:16 
0.0        6.5 

13:56 
0.2 

19:35 
4.4 

W 

1 

29 

1:01 
—0.3 

7:00 
5.5 

13:26 
—0.3 

19:22 
6.6 

• 

M 

30 

1:52       7:56 
—0.1         5.6 

14:84 
0.0 

20:14 
4.6 

E 

• 

Th 

30 

1:49 
—0.5 

7:47 
5.6 

14:06 
-0.5 

20:06 
5.8 

Tu 

31 

2:34       8:38 
—0.1        6.7 

16:16 
-0.1 

20:55 

4.8 

F 

1 

31 

2:86 
-0.6 

8:31 
5.6 

14:51 
-0.5 

20:60 
6.0 

,    Thetid 
a  comparii 
from  Mean 
which  is  2 
unless  a  mi 

The  tin 
(a.m.),  all 

•,  nev 
equator;  A 

1 

lesare  placed  in  the  order  of  occurrence,  wli 
ion  of  consecutive  heights  will  indicate  whe 
I  Low  Water,  which  is  the  datum  of  soui 
.6  feet  below  mean  sea  level.    To  And  the  d 
Inus  (— )  sign  is  before  the  height,  in  which 

le  used  is  Eastern  Standard,  75th  meridian  V 
greater  are  in  the  afternoon  (p.  m. )  and  whc 

7  moon:  3),  1st  quar.;  O.  full  moon;  Ci  3d 
,  P,  moon  in  apogee  or  perigee. 

;h  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  in 
idings  on  the  Coast  and  Geodetic  Surve 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

v.;  0^  is  midnight,  12^  is  noon:  all  hours  le 
m  diminished  by  12  give  the  times  after  noon 

quar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

y  Charts  for  this  region,  and 

soundings  giyen  on  the  chart, 

ss  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 

13163—10 8 
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CHARLESTON  (Custom  House  Wharf),  SOUTH  CAROLINA,  1911. 


APRIL. 

MAY. 

JUNE. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

« 

1 

5g 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  JMo. 

W. 
M 

Mo. 
1 

W.  Uo. 

S 

1 

8:25 
-0  6 

9:16 
5.4 

15:35 
-0.6 

21:37 
6.0 

'        4:00 
1      -0.5 

9:43 
4.9 

16:01 
-0.4 

22:12 
6.1 

Th 

1 

5:33 
-0.2 

11:22 
4.6 

17-48 
-0.1 

23:47 
4.6 

P 

s 

2 

4:15 
-0.5 

10.-01 
5.1 

16:20 
-0.8 

2257 
5.9 

N 

Tu 

2 

'        4:54 
-0.3 

10:36 
4.7 

16:55 
-0.2 

28.-07 

6.8 

F 

2 

6:20 
0.0 

12:26 
4.6 

18:40 
0.1 

•         «         • 

M 

3 

5:07 
-0.2 

10:49 
4.8 

17:08 
-0.1 

23:20 
5.7 

W 

3 

5:50 
0.0 

11:32 
4.5 

17:62 
0.0 

•  •         • 

•  •        ■ 

1> 

S 

3 

0:45 
6.2 

7:26 
0.1 

13:29 
4.5 

19:44 
0.3 

Tu 

4 

6:04 
0.1 

11:42 
4.5 

18:04 
0.1 

•  •         • 

•  •         ■ 

Th 

4 

0:04 
6.5 

6:50 
0.2 

12:87 
4.3 

18:55 
0.2 

8 

4 

1:46 
4.9 

8:22 
0.1 

14-.81 
4.5 

20:47 
0.4 

N 

W 

5 

0:18 
6.4 

7:04 
0.8 

12:43 
4.2 

19K)7 
0.3 

1> 

F 

5 

1K)6 
5.2 

7:50 
0.8 

18:47 
4.2 

20K)1 
0.8 

£ 

M 

5 

2:49 
4.7 

9:17 
0.1 

15:28 
4.6 

21:51 
0.5  • 

D 

Th 

6 

1:21 
6.2 

8:10 
0.5 

13:54 
4.1 

20:15 
0.4 

8 

6 

2:10 
5.0 

8:51 
0.8 

14:57 
4.3 

21:06 
0.4 

Tu 

6 

8:52 
4.6 

10.*09 
0.1 

16:24 
4.8 

22:60 
0.5; 

F 

7 

2:28 
6.0 

9:15 
0.6 

15:09 
4.1 

21:23 
0.3 

S 

»7 

3:17 
4.9 

9:50 
0.2 

16.-00 
4.6 

22:18 
0.3 

VV 

7 

4:48 
4.5 

10:59 
0.0 

17:15 
6.0 

23:44 
0.4 

S 

8 

8:87 
5.0 

10:18 
0.4 

16:18 
4.8 

22:30 
0.2 

M 

8 

4:17 
4.8 

10:44 
0.1 

16:58 
4.8 

28:12 
0.2 

Th 

8 

6:40 
4.4 

11:46 
0.0 

18:00 
5.1 

•  •         • 

•  •         • 

s 

9 

4:40 
5.0 

11:18 
0.2 

17:18 
4.6 

23:30 
0.0 

E 

Tu 

9 

6:17 
4.8 

11:82 
0.0 

17:42 
5.0 

•        •        • 

■        «        • 

F 

9 

0:88 

0.4 

6:27 
4.8 

12:80 
0.0 

18:43 
5.2 

M 

10 

6:87 
5.1 

12:04 
0.0 

18:08 
5.0 

»        •        • 

■        •        • 

W  10 

1 

0:07 
0.1 

6:09 
4.8 

12:19 
-0.1 

18:28 
5.2 

8 

10 

1:19 
0.4 

7K)8 
4.8 

18:12 
0.0 

19:22 
5.8 

Tu 

11 

0:24 
-0.1 

6:30 
5.1 

12:50 
-0.2 

19:53 
5.2 

Th  11 

1 

0:55 
0.1 

6:54 
4.7 

13:01 
-0.2 

19:10 
5.3 

2  s 

11 

2K)1 
0.4 

7:45 
4.2 

18:52 
0.1 

19:59 
5.3 

E 

W 

12 

1:14 
-0.2 

7:18 
5.2 

18:32 
—0.8 

19:35 
5.3 

f' 

12 

1:40 
0.1 

7:35 
4.6 

18:48 
-0.2 

19:50 
5.4 

M 

12 

2:40 
0.4 

8:20 
4.1 

14:80 
0.2 

20:35 
5.3 

0  Th 

1 
1 

13 

2K)0 
-0.2 

8:00 
5.1 

14:12 
—0.3 

20:15 
5.4 

o 

s 

13 

2:23 
0.1 

8:12 
4.6 

14.-21 
0.0 

20:26 
5.4 

S 

Tu 

13 

8:17 
0.4 

8:52 
4.1 

15:08 
0.4 

21:10 
5.3 

F 

14 

2:42 
-0.1 

8:88 
4.9 

14:50 
-0.2 

20:53 
5.4 

s 

14 

8:08 
0.2 

8:47 
4.8 

14:59 
0.2 

21:02 
5.8 

VV 

14 

8:54 
0.4 

9:26 
4.1 

16:43 
0.5 

21:46 
5.2 

s 

15 

8:24 
0.0 

9:15 

4.7 

15:28 
0.0 

21:30 
5.3 

A 

M 

15 

8:42 
0.4 

9:18 
4.2 

15:86 
0.4 

21:87 
5.2 

Th 

15 

4:87 
0.4 

10:00 
4.1 

16:20 
0.7 

22:24  ' 

6.2] 

S    16 

4:04 
0.2 

9:47 
4.4 

16:06 
0.2 

22:06 
5.1 

8 

Tu 

16 

4:20 
0.5 

9:50 
4.1 

16:12 
0.6 

22:12 
5.1 

F 

16 

6:10 
0.4 

10:40 
4.2 

17:00 
0.7 

23:05' 
5.1 

yi 

17 

4:46 
0.4 

10:21 
4.2 

16:42 
0.5 

22:42 
5.0 

W 

17 

4:58 
0.6 

10:24 
4.0 

16:46 
0.8 

22:50 
5.0 

S 

17 

6:60 
0.4 

11:26 
4.3 

17:47 
0.8 

23:49 
5.0 

A 

Tu 

18 

5:26 
0.6 

10:55 
4.0 

17:18 
0.8 

23:21 

4.8 

Th 

18 

5:88 
0.6 

11:04 
4.0 

17:25 
0.9 

28:32 
4.9 

s 

18 

6:32 
0.4 

12:17 
4.5 

18:89 
0.7 

1 
.     .     .  ' 

•         •         • 

S 

W 

19 

6K» 
0.8 

11:83 
3.9 

18:00 
LO 

•  •         ■ 

•  •        • 

F 

19 

6:22 
0.6 

11:50 
4.1 

18:13 
LO 

•  •        • 

•  •        • 

<L  M 

19 

0:38 
4.9 

7:18 
0.4 

18:12 
4.7 

19:38 
0.7 

Th 

20 

0:05 
4.7 

6:56 
0.9 

12:20 
3.9 

18:48 
LI 

S 

20 

0:18 
4.8 

7K)8 
0.6 

12:45 
4.2 

19.-08 
0.9 

E  Tu 

20 

1:82 
4.8 

8H)8 
0.8 

14:09 
6.0 

20:42 
0.6 

<L 

F 

21 

0:54 
4.6 

7:47 
0.9 

13:16 
3.9 

19:45 
LO 

c 

s 

21 

1:10 
4.8 

7:57 
0.6 

18:48 
4.4 

20:10 
0.8 

w 

21 

2:81 
4.7 

9:02 
0.2 

15:10 
5.2 

21:47 
0.4 

S 

22 

1:48 
4.6 

8:40 
0.8 

14:18 
4.0 

20:47 
0.9 

M 

22 

2H)6 
4.7 

8:48 
0.4 

14:42 
4.7 

21:13 
0.6 

Th 

22 

8:80 
4.7 

9:66 
0.0 

16:08 
5.5 

22:60  1 
0.2 

S 

23 

2:46 
4.7 

9:34 
0.6 

15:22 
4.3 

21:49 
0.6 

Tu  23; 

8.-05 
4.8 

9:42 
0.2 

15:42 
5.0 

22:15 
0.3 

F   23 

1 

4.-29 
4.7 

10:55 
-0.2 

17:08 
5.8 

23:50 
0.0 

M 

24 

8:44 

4.8 

10:27 
0.4 

16:18 
4.7 

22:48 
0.8 

E 

W 

24 

4:06 
4.9 

10:34 
0.0 

16:87 
5.4 

23:13 
0.0 

s 

24 

5:28 
4.7 

11:61 
-0.4 

18K)5 
6.1 

■         •         • 

Tu 

25 

4:42 
6.0 

11:15 
0.1 

17:12 
5.1 

28:42 
0.0 

Th  25 

6.0 

11:27 
-0.3 

17:87 
5.8 

•        »        • 

P 

8 

25 

0:48 
-0.2 

6:26 
4.7 

12:46 
-0.6 

19:01 
6.3 

£ 

W 

26 

5:88 
5.2 

12:03 
-0.2 

18:01 
5.5 

•                •                R 

F 

26 

0:10 
-0.3 

5:57 
5.0 

12:18 
-0.6 

18:27 
6.1 

« 

M 

26 

1:42 
-0.8 

7:22 
4.8 

13:40 
-0.7 

19:55 
6.4 

Th  27 

0:35 
-0.3 

6-29 
5.3 

12:60 
-0.5 

18:61 
5.9 

S    27 

l:a5 
-0.4 

6:05 
5.0 

13:08 
-0.6 

19:18 
6.3 

Tu  27 

2:85 
-0.4 

8:18 
4.9 

14:85 
-0.7 

20:47 
6.3  1 

• 

F 

28 

1:26 
-0.6 

7:17 
5.3 

13:37 
-0.6 

19:40 
6.2 

? 

S 

28 

1:58 
-0.5 

7:41. 
5.0 

14:00 
-0.7 

20:11 
6.4 

W  28 

8:28 
-0.4 

9:13 
4.9 

15.-28 
-0.6 

21:40' 
6.2 

S 

29 

2:17 
-0.7 

8:05 
5.3 

14:23 
-0.6 

20:30 
6.3 

Ml  29 

2:52 
-0.5 

8:34 
4.9 

14:62 
-0.6 

21K)8 
6.4 

Th 

29 

4:20 
-0.4 

lOHK 
4.8 

16:24 
-0.4 

22:83 
5.9 

P 

s 

30 

8:08 
•  0.6 

8:53 
5.1 

15:10 
-0.6 

21:20 
6.8 

N  Tu  30 

1 

3:45 
-0.4 

9:27 
4.8 

15:44 
-0.5 

21:57 
6.2 

F 

30 

5:11 
-0.3 

lliOb 
4.8 

17:20 
-0.2 

23:26 
5.5 

W  31 

4:40 
-0.7 

10:23 
4.7 

16:40 
-0.3 

22:51 
5.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  .soundings  on  the  Coast  and  Qeodetic  Survey  Charta  for  this  region,  and 
which  is  2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  [—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Eastern  Standard,  ;5th  Meridian  W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47 
is  3:47  p.  m. 

9,  new  moon:  }).  1st  quar.;  O.  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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- 

JULY. 

AUGUST. 

SEPTEMBER. 

c 
S 

Day  of— 

Time  and  Hcightof  High  and 
Low  water. 

■ 

1 

Day  of— 

Time  and  Height  of  ^Igh  and 
LowWater. 

ca 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 
Tu 

Mo. 

1 

W.  Mo. 

S'   1 

6:02 
—0.2 

12:02 
4.7 

18:18 
0.1 

•  •         • 

•  •         • 

1> 

0:44 
4.6 

7:10 
0.2 

13:15 
4.7 

19:48 
0.7 

F 

1 

1:47 
3.8 

8:12 
0.7 

1420 
4.5 

21:06 
LI 

£    S 

2 

0:20 
6.1 

6:65 
0.0 

18:00 
4.7 

19:18 
0.3 

W 

2 

1:38 
4.8 

8K)0 
0.8 

14:12 
4.6 

20:45 
0.8 

A 

S 

8 

2 

2:45 
8.7 

9:08 
0.7 

16:17 
4.5 

22:00 
LO 

3 

1:17 
4.8 

7:47 
0.1 

13:66 
4  7 

20:20 
0.5 

Th 

3 

2:35 
4.0 

8:64 
0.4 

15K)8 
4.6 

21:47 
0.9 

S 

3 

3:45 
8.7 

10:00 
0.7 

16:10 
4.6 

22:.>J 
0.9 

Tu    4 

2:17 
4.6 

8:40 
0.2 

14:58 
4.7 

21:21 
0.7 

« 

F 

4 

8:30 
3.9 

9:46 
0.4 

16.-00 
4.6 

22:44 
0.9 

M 

4 

4-.38 
3.9 

10:54 
0.6 

16-.58 
4.8 

28:40 
0.6 

W     5 

8:16 
4.3 

9:88 
0.2 

15:50 
4.7 

22:20 
0.7 

A 

S 

5 

4:28 
3.8 

10:88 
0.4 

16:62 
4.8 

23:35 
0.8 

Tu 

5 

528 
4.1 

11:40 
0.8 

17:45 
6.0 

«         •        • 

•         •         ■ 

Th.   6 

i 

4:12 
4.2 

10:34 
0.2 

16:42 
4.8 

28:16 
0.7 

8 

s 

6 

5:20 
3.9 

11:28 
0.8 

17:40 
4.9 

•  •         • 

•  ■        • 

W 

6 

0:24 
0.3 

6:10 

4.4 

12.27 
0.1 

18:28 
5.2 

F      7 

5K)6 
4.1 

11:12 
0.1 

17:80 
6.0 

•  •        • 

•  •        ■ 

M 

i 

0:20 
0.7 

6K)6 
4.0 

12:15 
0.2 

18:20 
5.1 

Th 

7 

1:05 
0.1 

6:50 
4.7 

18:10 
-0.1 

19:10 
5.4 

A,  S  1    8 
1      1 

0:07 
0.7 

6:66 
4.1 

11:68 
0.1 

18:12 
6.1 

Tu 

8 

1:00 
0.5 

6:45 
4.2 

12:56 
0.1 

19:02 
5.3 

O 

F 

8 

1:40 
—0.1 

7:30 
5.0 

13:64 
—0.2 

19:58 
5.6 

'  S     9 

0:52 
0.6 

6:40 
4.1 

12:44 
0.1 

18:54 
6.2 

o 

W 

9 

1:40 
0.8 

722 
4.3 

18-38 
0.0 

19:40 
5.4 

S 

9 

2:20 
-0.2 

8:12 
5.8 

14:35 
-0.3 

20:84 
5.6 

s   M  10 

1:84 
0.5 

7:18 
4.1 

18:24 
0.1 

19:32 
5.8 

Th 

10 

2:18 
0.1 

8.*00 
4.5 

1420 
0.0 

20:20 
3.6 

E 

s 

10 

2:68 
-0.2 

8:62 
5.6 

15:20 
—0.3 

21:16 
5.4 

G  Tu  11 

2:14 
0.4 

7:64. 
4.1 

14K)6 
0.2 

20:10 
5.8 

F 

11 

2:55 
0.0 

8:40 
4.7 

15:00 
0.0 

21:00 
5.4 

M 

11 

3:86 
—0.2 

9:82 
6.6 

16:05 
—0.2 

21:56 
5.2 

W  12 

1 

2:50 
0.3 

827 
4.2 

14:46 
0.2 

20:45 
6.4 

S 

12 

8:82 
0.0 

9:18 
4.9 

15:40 
0.0 

21:88 
5.4 

Tu 

12 

1:16 
-0.1 

10:17 
6.6 

16:54 
0.0 

22:39 
4.9 

Th  13 

8:26 
0.8 

9H)2 
4.8 

15:22 
0.3 

21:24 
5.3 

E 

s 

13 

4:08 
0.0 

9:68 
5.1 

1622 
0.1 

2220 
6.8 

W 

13 

5K)0 
0.1 

11.-06 
5.5 

17:47 
0.2 

23:25 
4.6 

F   14 

4:04 
0.2 

9:88 
4.4 

.16:00 
0.4 

22:00 
5.3 

M 

14 

4:46 
0.1 

10:40 
5.2 

17.-08 
0.2 

23.-00 
5.0 

Th 

14 

5:55 
0.2 

12:00 
5.4 

18:45 
0.4 

•  •        • 

•  •        • 

S    15 

1 

4:40 
0.2 

10:20 
4.6 

16:40 
0.4 

22:40 
5.2 

Tu 

15 

5:30 
0.) 

11:27 
5.2 

18:00 
0.8 

23:48 
4.8 

c 

F 

15 

0:20 
4.3 

6:48 
0.4 

13:02 
5.2 

19:50 
0.6 

S    16 

5:18 
0.2 

11:05 
4.7 

17:27 
0.5 

28:24 
5.0 

VV 

16 

6:15 
0.2 

12:20 
5.2 

19:00 
0.5 

•  a           • 

•  •           • 

N 

6 

16 

1:24 
4.1 

7:60 
0.4 

14:10 
5.1 

20:58 
0.6 

E  M   17 

6:00 
0.3 

11:50 
4.9 

18:18 
0.5 

•        •        • 

(C 

Th 

17 

0:38 
4.5 

7:10 
0.3 

13:20 
5.2 

20:05 
0.6 

P 

S 

17 

2-.85 
4.0 

9:00 
0.8 

15:15 
6.1 

22:03 
0.5 

Tu  18 

0:12 
4.9 

6:46 
0.3 

12:44 
5.0 

19:15 
0.5 

F 

18 

1:35 
4.3 

8:08 
0.3 

1424 
5.2 

21.10 
0.6 

M 

18 

8:48 
4.2 

10:16 
0.1 

16:20 
5.2 

23:00 
0.3 

(T  W  19 

1:02 
4.7 

7:86 
0.2 

13:42 
6.2 

20:20 
0.5 

S 

19 

2:40 
4.2 

9:14 
0.2 

15:30 
5.3 

22:16 
0.5 

Tu 

19 

4:54 
4.5 

11:10 
—0.1 

17:20 
5.4 

23:55 
0.0 

Th  20 

■ 

2K)0 
4.5 

8:82 
0.2 

14:44 
6.3 

21:27 
0.5 

N 

s 

20 

8:52 
4.2 

10:18 
0.0 

16:35 
5.5 

23:18 
0.8 

VV 

20 

6:54 
4.8 

12:08 
-0.8 

18:15 
5.5 

•  •        ■ 

•  •        • 

F   21 

3K)5 
4.4 

9:82 
0.0 

15:48 
5.6 

22:30 
0.4 

P 

M 

21 

5:00 
4.3 

11:20 
-0.3 

17:35 
5.7 

•  •        « 

•  •        • 

Th 

1 

21 

0:45 
-0.2 

6:45 
5.1 

13:00 
-0.5 

19K)6 
5.5 

S    22 

4K)5 
4.4 

10:80 
—0.1 

16:50 
6.7 

23:32 
0.2 

Tu 

22 

0:15 
0.1 

6:00 
4.6 

12:17 
-0.5 

18:30 
5.8 

? 

F 

22 

1:88 
-0.4 

7:82 
5.4 

18:50 
—0.5 

19:55 
5.5 

N    S   23 

5:10 
4.5 

11:80 
0.4 

17:60 
6.9 

■         •         • 
•        •         • 

• 

W 

23 

1:08 
—0.2 

6:58 
4.9 

13:15 
-0.7 

19:24 
5.9 

S 

23 

2:15 
—0.5 

8:16 
6.6 

14:40 
-0.6 

20:42 
5.4 

P   M  24 

0:80 
0.0 

6:10 
4.6 

12:30 
—0.6 

18:46 
6.1 

Th 

24 

1:55 
—0.4 

7:50 
5.2 

14K)6 
—0.7 

20:14 
5.9 

8 

24 

3:00 
-0.4 

9.-00 
5.6 

15:26 
-0.8 

21:24 
5.1 

•  Tu  25 

1:25 
—0.2 

7:10 
4.8 

13:26 
-0.7 

19:38 
6.2 

F 

25 

2:42 
—0.5 

8:88 
5.3 

14:66 
-0.6 

21:00 
5.7 

M 

25 

3:40 
—0.3 

9:40 
6.4 

16:10 
0.0 

22:05 

4.8 

AV  26 

2:15 
—0.8 

8:05 
4.9 

14:20 
-0.7 

20:30 
6.2 

£ 

S 

26 

3:26 
—0.6 

9:26 
5.4 

15:45 
-0.4 

21:60 
5.5 

Tu 

26 

4:20 
0.0 

10:23 
5.2 

16:58 
0.3 

22:42 
4.5 

Th  27 

1 

3:06 
-0.4 

8«.68 
5.1 

15:14 
-0.7 

21:20 
6.9 

s 

27 

4:12 
—0.3 

10:12 
5.3 

16:85 
-0.2 

22:36 
6.2 

W 

27 

5:04 
0.8 

11H)6 
5.0 

17:45 
0.6 

23:22 
4.1 

F   28 

8:54 
—0.5 

9:50 
5.1 

16:08 
-0.5 

22:14 
5.7 

M 

28 

4:55 
-0.2 

10:17 
5.1 

1725 
0.2 

23:20 

4.8 

Th 

28 

5:48 
0.6 

11:50 

4.8 

18:84 
0.8 

■            a            a 
•            •            a 

S    29 

1 

4:4'S 
-0.4 

10:42 
5.1 

17H)0 
—0.2 

23:00 

5.4 

Tu 

1 

29 

5:40 
0.1 

11:44 
4.9 

18:16 
0.6 

•         •         • 

A 

F 

29 

0:07 
3.9 

6:85 

0.8 

12:40 
4.6 

19:28 
LO 

E    IR    30 

'      1 

5:30 
—0.2 

11:34 
5.0 

17:54 
0.1 

23:50 
5.0 

w 

30 

0:04 
4.4 

6:30 
0.3 

12:84 
4.7 

19:10 
0.8 

s:  S 

I) 

30 

0:58 
3.7 

7:28 
1.0 

13:80 
4.4 

20:20 
LI 

M!31 

1 

6:20 
0.0 

12:22 
4.8 

18:50 
0.4 

•         ■         ■ 
■        «         • 

^  Th'31 

1 

0:61 
4.0 

7:20 
0.6 

13.25 
4.5 

20:10 
1.0 

1 

1 

! 

Thetid 
a  comparis 
from  Mear 
is  2.6  feet  b 
unless  a  m 

es  are  placed  in  the  order  of  o<*currence,  wi 
on  of  consecntive  heights  will  indicate  whei 
I  Low  Water,  which  Is  the  datum  of  sound 
•elow  mean  sea  level.     To  And  the  depth 
inus  (-)  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heishts  o 
ther  it  is  high  or  low  water.    The  heights,  ii 
inga  on  the  Coast  and  Geodetic  Survey  Chi 
of  water,  add  the  tabular  height  to  the  s 
case  subtract  it. 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
irts  for  this  region,  and  which 
oundings  given  on  the  chart, 

The  tin 
(a.m.),all 

le  used  is  Eastern  Standard.  75th  Meridian  ^ 
greater  are  in  the  afternoon  (p.  m.)  and  whc 

IV.:  0>>  i!<  midnight,  12^  is  noon:  all  hours  le 
n  diminished  by  12  give  the  times  after  noon 

>SH  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

eq 

oato 

r:  A 

'  moon;  }) 
L,  P,  moon 

,  Istquar;  Q.  full  m( 
L  in  apogee  or  perigee. 

)on 

;  (T. 

3d  ( 

luar.;  E, 

moon  on  the  equator; 

N, 

S,n 

loon 

farthest  north  or  south  of  the 
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OCTOBER. 


a  Day  of— 

8 


;S    W.  Mo 


E 

o 


p 

N 

a 


6 
A 


S 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


1:67 
8.6 

2:56 
3.7 

3'.65 
4.0 

4:46 
4.8 

6:84 
4.7 

0:22 
0.0 

1:06 
—0.8 

1:45 
-0.4 

2:46 
-0.4 

8:10 
-0.4 

8.60 
-0.2 

4:40 
0.0 

6:82 
0.2 

0:10 
4.2 

1:16 
4.1 

2:32 
4.1 

8:44 
4.8 

4:45 
4.7 

6:88 
6.0 

0:22 
—0.8 

1:10 
—0.4 

1:50 
—0.4 

2:80 
—0.4 

8:10 
-0.2 

8:60 
0.1 

4:28 
0.4 

6:10 
0.7 

5:62 
1.0 

0:15 
8.7 

1.-06 
8.8 

2:06 
8.9 


8:25 
1.0 

9:20 
0.9 

10:15 
0.7 

11:07 
0.4 

11:66 
0.1 

6:18 
6.1 

7:00 
5.5 

7:40 
5.7 

8:26 
6.9 

9:10 
6.0 

lOKX) 
5.9 

10:60 
6.7 

11:45 
6.5 

6-.34 
0.4 

7:42 
0.4 

8:50 
0.4 

lOHX) 
0.2 

IIKX) 
0.0 

11:56 
—0.1 

6:25 
5.8 

7:08 
6.5 

7:58 
5.6 

8:84 
5.6 

9:14 
5.5 

9:52 
5.3 

10:32 
5.0 

11:12 
4.8 

11:55 
4.6 

6:40 
1,1 

7:88 
1.1 

8:86 
1.0 


14:25 
4.4 

15:20 
4.5 

16:14 
4.7 

17:06 
4.9 

17:62 
6.2 

12:44 
-0.2 

13:30 
—0.8 

14:16 
—0.5 

16:00 
—0.6 

15:48 
-0.4 

16:40 
—0.2 

17:35 
0.1 

18:36 
0.8 

12:48 
5.2 

13:65 
5.1 

15:00 
5.0 

16:05 
5.0 

17:05 
6.1 

18:00 
5.2 

12:60 
—0.8 

13:85 
—0.8 

14.-20 
—0.3 

15:06 
-0.1 

16:48 
0.1 

16:30 
0.4 

17:15 
0.6 

17:58 
0.8 

18:46 
0.9 

12:40 
4.5 

13:85 
4.5 

14:80 
4.5 


21:17 
1.0 

22:08 
0.8 

22:55 
0.5 

28:40 
0.8 


18:40 
6.8 

19:26 
6.4 

20:06 
6.4 

20  A) 
6.3 

21:84 
5.0 

22:20 
4.8 

28.10 
4.6 


19:36 
0.5 

20:42 
0.5 

21:45 
0.4 

22:42 
0.2 

28:35 
0.0 


18:50 
5.2 

19:85 
5.1 

20:18 
5.0 

20:58 
4.7 

21:84 
4.4 

22:08 
4.2 

22:45 
4.0 

28:25 
3.8 


19:35 
0.9 

20:28 
0.9 

21:20 
0.7 


NOVEMBER. 


DECEMBER. 


fl  ;DayQ^— 

8 


s  w. 
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o 

p 

N 


w 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 


Mo. 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 


W  15 

Th  16 

F   17 


S! 


18 


S    19 


M 


20 


Tu21 
W  22 


Th 


23 


24 
25 
26 


F 

S 
1» 

MJ27 
1>  Tu  28 
W  29 
Th:30 


Time  and  Height  of  High  and 
Low  Water. 


8K)8 
4.2 

4:00 
4.6 

4:52 
6.0 

6:40 
6.4 

0:86 
—0.4 

1:12 
—0.5 

2:00 
—0.6 

2:45 
—0.6 

8:84 
—0.4 

4:22 
-0.2 

6:20 
0.0 

0:00 
4.8 

1:10 
4.2 

2:20 
4.8 

8.-26 
4.5 

4:24 

4.8 

6:16 
5.1 

6K)0 
5.3 

0:40 
-T-0.8 

1:23 
—0.8 

2K)6 
—0.2 

2:44 
0.0 

8:20 
0.2 

4K)0 
0.4 

4:86 
0.7 

5:15 
0.9 

6:00 
LO 

0:80 
4.0 

1:22 
4.2 

2:20 
4.5 


9'M 
0.8 

10:80 
0.5 

11:25 
0.1 

12:12 
—0.2 

6:80 
5.8 

7:16 
6.1 

8:05 
6.3 

8:64 
6.8 

9:45 
6.2 

10:36 
5.9 

11:82 
5.6 

6:20 
0.2 

7:28 
0.4 

8:40 
0.4 

9:46 
0.8 

10:46 
0.8 

11:44 
0.1 

12:84 
0.0 

6:50 
6.5 

7.-80 
5.5 

8:10 
5.5 

8:48 
5.4 

9:25 
5.3 

10:00 
5.1 

10:88 
5.0 

11:18 

4.8 

12:00 
4.7 

6:53 
l.l 

7:50 
1.0 

8:50 
0.8 


15:27 
4.6 

16:22 
4.8 

17:16 
5.0 

18.-06 
5.2 

18K)5 
—0.5 

13.64 
—0.6 

14:45 
-0.6 

15:36 
—0.5 

16:26 
-0.3 

17:26 
0.0 

18:18 
0.1 

12:82 
5.8 

13:86 
6.0 

14:40 

4.8 

16:46 

4.8 

16:60 

4.8 

17:42 
4.8 

18*.32 
4.8 

13:22 
0.0 

14.08 
0.1 

14:50 
0.2 

15:27 
0.3 

16:06 
0.4 

16:46 
0.6 

17:28 
0.6 

18.-08 
0.7 

18:50 
0.7 

12:50 
4.6 

18:42 
4.6 

14:45 
4.6 


22:10 
0.4 

22:56 
0.2 

28:44 
—0.1 


18:65 
5.2 

19:40 
5.2 

20:26 
5.1 

21:15 
4.9 

22K)6 
4.7 

28K)0 
4:6 


19:18 
0.3 

20:20 
0.3 

21:20 
0.2 

22:15 
0.1 

23:06 
—0.1 

28:56 
-0.2 


19:16 
4.7 

19:56 
4.6 

20:84 
4.4 

21.-08 
4.2 

21:46 
4.1 

22:16 
4.0 

22:52 
8.9 

23:35 
3.9 


19:88 
0.7 

20:30 
0.6 

21.-20 
0.4 


s 


E 


O 


Day of— 


W. 


F 

S 

s 

M 
Tu 


P  W 


N 


Mo. 


1 
2 
3 
4 
5 
6 


Th    7 


F 

S 


8 
9 


S    10 


M 
Tu 


11 
12 


E  WI13 


8 
A 


Th 
F 

S 

M 


14 
15 
16 
17 
18 


Tu  19 

W  20 

Th  21 


E 


F 

S 

s 


22 
23 
24 


M  26 
Tn26 
W  27 
Thi28 
F  29 
S   30 

8  ;3i 


Time  and  Height  of  High  and 
Low  Water. 


.-20 
4.8 

4:16 
5.2 

6K)6 
6.6 

6:04 
6.0 

0:45 
—0.6 

1:85 
-0.7 

2:26 
—0.7 

3:16 
-0.6 

4:09 
—0.4 

6K)6 
— a2 

6:07 
0.1 

0:62 
4.5 

1:67 
4.6 

2:67 

4.6 

8:67 

4.8 

4:58 
6.0 

5:48 
5.2 

0:12 
—0.1 

0:65 
—0.1 

1:88 
-0.1 

2:18 
0.0 

2:66 
0.2 

8:88 
0.4 

4:10 
0.6 

4:46 
0.7 

6:27 
0.8 

6:16 
0.8 

0:44 
4.6 

1:40 

4.8 

2:41 
5.1 

8:42 
5.3 


9-.56 
0.5 

lO-JH) 
0.2 

11:48 
—0.1 

12:40 
—0.8 

6:66 
6.8 

7:46 
6.4 

8:36 
6.4 

9:28 
6.3 

10:21 
6.0 

11:16 
6.7 

12:12 
6.8 

7:10 
0.8 

8:17 
0.4 

9:28 
0.5 

10.25 
0.5 

11  .-24 
0.4 

12:17 
0.4 

6:28 
5.3 

7:10 
5.4 

7:49 
6.4 

8:25 
5.4 

9KX) 
6.8 

9:84 
5.2 

10:10 
6.1 

10:47 
6.0 

11:28 
4.9 

12:12 
4.8 

7:12 
0.8 

8:18 
0.7 

9:18 
0.6 

10:22 
0.4 


16:44 
4.7 

16:88 

17:82 
4.9 

18:25 
4.9 

18:84 
—0.5 

14:26 
-0.5 

16:18 
-06 

16:10 
—0.4 

17:08 
-0  8 

17:67 
—0.1 

18:53 
0.0 

18:12 
6.0 

14:17 
4.7 

15:24 
4.6 

16:24 
4.5 

17:20 
4.4 

18:10 
4.4 

13:05 
0.4 

13:48 
0.3 

14.-27 
0.3 

15:06 
0.4 

15:41 
0.4 

16:17 
0.4 

16:54 
0.4 

1732 
0.4 

18:10 
0.5 

18:64 
0.5 

18:02 
4.6 

14.00 
4.6 

14:58 
4.5 

16i» 
4.5 


22:12 
0.1 

28:05 
—0.1 

2S:54 
—0.4 


19:15 
6.0 

20.-05 
5.0 

21:00  I 

4.9 

21:52 
4.8 

22:47 
4.7 

28:48 
4.6 


19:60 

ai 

20:48 
0.1 

21:42 
0.1 

22:35 
0.0 

2325 
—0.1 


18:55 
4.3 

19-J6 
4.3 

20:12 
4.2 

20:45 
4.1 

21:17 
4.1 

21:48 
4.1 

22.-24 

4.2 

28  07 
4.3 

28:58 
4.4 


19:43 
0.4 

20:35 

as 

21:30 
0.2 

22:28 
—0.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  Umes  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heivhts  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  re^on,  and  which 
is  2.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  Meridian  W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  fosenooo 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is 
3:47  p.  m.  * 

#.  new  moon;  }),  Ist  quar.;  O.  ^ull  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  oir  sooth  off  tbo 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


a  I  Day  of— 


S  i  W.  Mo. 


£ 


p 


§ 

M 

Tul 

W 

Th 
F 

S 

s 

M 

iTii 

W 

Th 

F 


C   S 

s 

M 

Tu 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


W  18 
Th  19 


20 


S    21 


S 


22 


;M;23 

'      I 
A  Tu  24 


8 


w 

25 

Th 

26 

F 

27 

S 

28 

s 

29 

M 

30 

Tu  31 


Time  and  Height  of  Bigh  and 
Low  Water. 


0:48 
0.4 

1:28 
0.4 

2K)8 
0.5 

2-.51 
0.5 

8d» 
0.6 

4:80 
0.7 

6.-27 

0.7 

0:10 
6.4 

1:10 
6.6 

2^2 

6.8 

8:14 
7.1 

4:12 
7.6 

6K)7 
7.8 

6:01 
8.0 

0:37 
—0.9 

1:30 
— 0.« 

2:22 
-0.7 

8:15 
-0.4 

4:07 
—0.1 

5.-00 
0.3 

5:65 
0.7 

0:25 
6.1 

1:18 
6.0 

2:10 
6.0 

8.-00 
6.0 

8:47 
6.2 

4:30 
6.4 

5:14 
6.7 

5:55 
6.9 

0:28 
0.2 

1:10 
0.1 


7:00 
7.0 

7:40 
7.0 

8:22 
7.0 

9K» 

6.8 

9:58 
6.6 

10:48 
6.3 

11:88 
6.1 

6'Si 
0.7 

7:86 
0.7 

8:42 
0.6 

9:47 
0.3 

10:45 
0.0 

11:40 
-0.2 

12:82 
—0.5 

6(58 
8.1 

7:48 
8.0 

8:82 
7.7 

9:24 

7.4 

10:15 
6.9 

11:06 
6.6 

11:57 
6.0 

6:51 
1.0 

7:48 
1.2 

8:44 
1.3 

9:38 
1.3 

10:25 
1.1 

0.9 

U:48 

0.7 

12:25 
0.4 

6:40 
7.1 

7a0 
7.2 


13:30 
0.3 

14K» 
0.3 

14:49 
0.2 

15:^ 
0.2 

16:17 
0.3 

17K>4 
0.4 

17:56 
0.4 

12:37 
6.0 

18:37 
5.9 

14:38 
5.9 

15:40 
6.0 

16:40 
6.2 

17:86 
6.5 

18:28 
6.7 

18:22 
—0.6 

14:10 
-0.7 

14:58 
-0.6 

15:46 
—0.5 

16:88 
—0.2 

17:20 
0.2 

18:00 
0.4 

12:49 
5.6 

13:42 
5.3 

14:35 
5.2 

15.-26 
5.1 

16:14 
5.2 

16:58 
5.4 

17:40 
5.6 

18:20 
5.9 

18K)5 
0.1 

18:45 
0.0 


19:18 
5.8 

19:58 
5.9 

20:42 
5.9 

21:28 
6.0 

22:20 
6.1 

28:15 
6.2 


18:52 
0.4 

19:62 
0.8 

20:52 
0.0 

21:51 
—0.2 

22:48 
—0.5 

28:45 
—0.8 


19:21 
6.8 

20:12 
6.9 

21:08 
6.9 

21:55 
6.8 

22:47 
6.6 

28:34 
6.3 


18:59 
0.7 

19:50 

0.8 

20:40 
0.9 

21:30 
0.8 

22.-20 
0,7 

28K» 
0.5 

28:46 
0.4 


19:00 
6.1 

19:40 
6.4 


FEBRUARY. 


8 


Day of— 


W.  iMo. 


I  Time  and  Height  of  High  and 
Low  Water. 
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4 
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6 
7 
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9 
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S  111 
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o'm 


12 
13 


Tu  14 

I      '       . 
iW  15  i 

I      ' 
E'Th  16  i 


17 
18 
19 
20 


F 

S 
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CC  M 
A  Tu  21 

I 

W  22 

S  Th  23 
I  F   24 
S    25 
S    26 
M  27 


Tn 


28 


1:52 
0.0 

2:85 
0.0 

8.'22 
0.1 

4:12 

a2 

5:06 
0.4 

6:10 
0.6 

0:45 
6.6 

1-.50 
6.7 

2:56 
6.9 

4:00 
7.1 

4:56 
7.4 

5:50 
7.6 

0:25 

—0.8 

1:15 
—0.8 

2K)5 
—0.7 

2:54 
-0.5 

8:40 
-0.1 

4:25 
0.8 

5:12 
0.7 

6K)5 
LI 

0:27 
5.9 

1:20 
5.8 

2:16 
5.8 

3:05 
5.9 

4:00 
6.2 

4:45 
6.5 

5:82 
6.9 

0:06 
0.0 


8:06 
7.2 

8:48 
7.0 

9:82 
6.8 

10:23 
6.6 

11:14 
6.2 

12:10 
5.9 

7:16 
0.8 

8:25 
0.8 

9:8^ 
0.6 

10:82 
0.3 

11-.30 
0.0 

12:18 
—0.4 

6:38 
7.7 

726 
7.7 

8:15 
7.5 

9:00 
7.2 

9:42 
6.8 

10:25 
6.4 

11:10 
5.9 

12.-00 
5.4 

6:57 
L4 

7:55 
L5 

8:53 
L5 

9:45 
L2 

10:88 
0.9 

11:16 
0.6 

11:58 
0.2 

6:18 
7.1 


14:25 
-0.1 

15:06 
-0.1 

15:48 
0.0 

16:85 
0.1 

17:26 
0.3 

18:24 
0.4 

18:13 
5.7 

14:20 
5.6 

15:26 
5.8 

16:28 
6.1 

17:25 
6.4 

18:16 
6.8 

18:06 
—0.6 

13:48 
-0.7 

14:82 
-0.7 

15:15 
—0.4 

15:56 
—0.9 

16:40 
0.2 

17:25 
0.6 

18:10 
0.9 

12:60 
5.1 

18:46 
5.0 

14:45 
5.0 

15:88 
5.1 

16:28 
5.5 

17:12 
5.8 

17-.56 
6.3 

12:87 
—0.1 


20:25 
6.6 

21:10 
6.7 

22KX) 
6.7 

22:50 
6.7 

28:42 
6.7 


19:26 
0.4 

20:82 
0.2 

21:35 
0.0 

22:35 
—0.3 

23:30 
—0.6 


19:06 
7.0 

19:52 
7.2 

20:38 

7.2 

21:25 
7.0 

22K»5 
6.8 

22  A) 
6.5 

28d{6 
6.2 


19K)0 
LI 

19:56 
L2 

20:50 
LI 

21:47 
0.9 

22:86 
0.6 

28:24 
0.3 


18:40 
6.7 


MARCH. 


8 


Day  of— 


w.  ;mo. 
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c 
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Th 
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Tu 
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Th 
F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


0:50 
—0.8 

1-.88 
—0.5 

2:20 
-0.5 

8K)6 
—0.4 

8:55 
-0.1 

4:50 
0.2 

5:54 
0.6 

0:25 
6.6 

1:35 
6.5 

2:42 
6.6 

8:48 
6.8 

4:42 
7.0 

5:38 
7.2 

0.12 
—0.6 

1:00 
-0.7 

1:43 
—0.6 

2:26 
—0.4 

8:07 
-0.1 

8:48 
0.8 

4:82 
0.7 

6:17 
LI 

6K)6 
L4 

0:80 
6.7 

1:26 
5.6 

2:25 
5.8 

8:24 
6.1 

4:17 
6.4 

6:06 
6.8 

6:62 
7.1 

0:28 
-0.6 

1:14 
—0.8 


7K)0 
7.8 

7:46 
7.8 

8:28 
7.3 

9:12 
7.0 

10.00 
6.6 

10:50 
6.2 

11:50 
5.8 

7:00 
0.8 

8:12 
0.9 

9:20 
0.7 

10:20 
0.8 

11:12 
0.0 

12:00 
-0.4 

6:24 
7.4 

7:10 
7.4 

7:60 
7.8 

8:28 
7.0 

9.08 
6.6 

9:45 
6.1 

10:25 
5.7 

11:10 
5.3 

12:00 
5.0 

706 
L5 

8.06 
L5 

9:04 
L2 

9:56 
0.8 

10:40 
0.4 

11:25 
0.0 

1205 
-0.4 

6:87 
7.4 

7.-20 
7.4 


13:18 
—0.4 

13:68 
-0.4 

14:40 
—0.4 

15:28 
—0.2 

16:10 
0.0 

17.02 
0.2 

18O0 
0.5 

12:56 
5.6 

14:10 
5.6 

15:18 
5.8 

16:20 
6.1 

17:12 
6.6 

18.02 
7.0 

12:40 
—0.6 

13:20 
—0.6 

14:00 
—0.6 

14:88 
—0.8 

16:16 
0.0 

15:55 
0.4 

16:86 

0.8 

17:20 
L2 

18:10 
L4 

12:68 
4.9 

14:00 
5.0 

15O0 
5.8 

15:66 
5.7 

16:44 
6.2 

17:80 
6.8 

18:12 
7.2 

12:60 
—0.6 

18:80 
-0.7 


19:20 
7.0 

20O5 
7.2 

20:50 
7.3 

21:35 
7.2 

22:25 
7.1 

28:24 
6.8 


1908 
0.6 

20:18 
0.5 

21:25 
0.2 

22:30 
—0.1 

28:24 
—0.4 


18:48 
7.8 

19:30 
7.4 

20:10 
7.8 

20:50 
7.2 

21:27 
6.9 

22:16 
6.5 

22:60 
6.2 

28:86 
5.9 


19:10 
L6 

20:10 
L4 

21:10 
LI 

22.06 
0.6 

22:66 
0.2 

28:40 
-0.3 


19O0 
7.6 

19:40 

7.8 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  Is  the  datum  of  soundings  on  the  Coast  and  Qeodetic  Survey  Charts  for  this  region,  and  which 
is  8.1  feet  helow  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>»  is  midnight,  12)»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  3)*  Ist  quar.;  Oi  'ull  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

• 

93 

Day of— 

Time  and  HeUhtof  High  and 
Low  Water. 

a  Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

p  Duyof— 

o 

Time  and  Height  of  Hi« 
Low  Water. 

^hand 

W..MO. 
S       1 

i 

W.  Mo. 

M     1 

W\  Mo. 
1 

Th    1 

1 

2:00 
-0.9 

8:04 
7.2 

14:15 
-0.6 

20:25 
7.8 

2:32 
—0.7 

8:30 
6.8 

14:40 
-0.5 

20:56 
7.9 

4.-06 
-0.2 

10:08 
6.3 

16:17 
0.0 

22:M 
7.1 

P 

S,    2 

1 

2:48 
-0.7 

8:50 
6.9 

16K)0 
—0.4 

21:16 
7.6 

N 

Tu    2 

1 

3:25 
-0.4 

9:22 
6.5 

15:34 
-0.2 

21:50 
7.5 

F 

2 

5K)5 
0.0 

11:12 
6.2 

1722 
0.3 

23::^5 
6.7 

M 

3 

3:40 
-0.3 

9:40 
6.5 

15:50 
-0.1 

22:08 
7.3 

W 

3 

4:23 
0.0 

10:20 
6.1 

16:30 
0.2 

22:50 
7.0 

3)    S 

3 

6:05 
0.2 

12:17 
6.1 

18:80 
0.6 

■        •        • 

Tu    4 

4:35 
0.1 

10:34 
6.1 

16:45 
0.2 

23K)5 
6.9 

Th 

4 

5.-25 
0.8 

11:25 
5.9 

17:35 
0.5 

23:56 
6.6 

S 

4 

0:40 
6.4 

7K» 
0.8 

1320 
6.2 

19:40 
0.6 

N 

D 

W     5 

5:38 
0.5 

11:35 
5.8 

17:46 
0.5 

•  •        • 

•  •        • 

D 

F 

5 

6:30 
0.5 

12:36 

5.8 

18:46 
0.7 

•  •         • 

•  ■         • 

EM 

5 

1:47 
6.2 

0.3 

14:15 
6.3 

20:43 
U.6 

Th    6 

1 

0:10 
6.6 

6:46 
0.8 

12:48 
5.6 

18:56 
0.7 

8 

6 

1:00 
6.3 

7:34 
0.5 

13:46 
6.0 

20KN) 
0.6 

Tu    6 

2:45 
6.1 

0.2 

15:10 
6.5 

21:40 
U.o 

F 

7 

1:18 
6.4 

7:56 
0.8 

14.-00 
5.7 

20:10 
U.6 

S 

7 

2:10 
6.2 

8:35 
0.4 

14:50 
6.2 

21:0b 
0.5 

W     7 

1      1 

3:38 
6.0 

9:44 
0.1 

16:00 
6.7 

22:34 
0.5 

S 

8 

2:28 

G.4 

9m 

0.6 

15:10 
6.0 

21:18 
0.4 

M     8 

8:16 
6.3 

9:80 
0.2 

15:42 
6.5 

22K)5 
0.3 

jTh    8 

4:26 
6.0 

1027 
0.1 

16:43 
6.9 

23:15 
0.4 

S     9 

3:30 
6.5 

10:00 
0.3 

16K)6 
6.4 

22:20 
0.1 

E,Tu   9 

^:10 
6.4 

10:20 
0.0 

16:35 
6.8 

22:65 
0.0 

'  F     9 

6:08 
6.9 

11:10 
0.0 

1724 
7.0 

23^38 
0.4 

M   10 

4:30 
6.7 

10:50 
0.0 

16:54 
6.8 

23:10 
-0.2 

10 

4:55 
6.5 

11 KX) 
—0.2 

17:12 
7.1 

23:37 
—0.1 

S 

10 

6:46 
5.9 

11:50 
0.1 

18:00 
7.1 

•        ■        • 
»        •        ■ 

Tu  11 

5:20 
6.9 

11:32 
—0.8 

17:40 
7.1 

23:58 
—0,4 

Th  11 

5:36 
6.5 

11:42 
—0.3 

17:52 
7.2 

■         ■         • 

2>    '' 

0:34 
0.4 

622 
6.8 

12:30 
0.2 

18:38 
7.1 

E 

W!12 

1 

6:08 
7.0 

12:12 
-0.5 

18:22 
7.3 

•  ■         • 

•  •        « 

F 

12 

0:18 
—0.1 

6:14 
6.4 

12.'25 
-0.8 

18:30 
7.3 

M 

12 

1K)8 
0.4 

6:57 
6.8 

13K)6 
0.3 

19:15 
7.0 

o 

Th'l3 

1 

0:40 
-0.5 

6:42 
7.0 

12:50 
-0.5 

19:00 
7.4 

O    8'13 

1 

1:00 
0.0 

6:50 
6.3 

L2:56 
—0.1 

19K)6 
7.2 

s  Tu  13 

1      ; 

1:44 
0.4 

7:32 
6.7 

13:40 
0.5 

19:=>2 
6.9 

F  .14 

1:20 
-0.4 

7:24 
6.8 

13:30 
—0.4 

19'J86 
7.3 

i  S    14 

1:32 
0.1 

7:24 
6.1 

13:30 
0.1 

19:42 
7.1 

W 

1 

14 

2:20 

0.5 

8.-07 
6.6 

14:16 
0.7 

20::?n 
6.  a 

8  Il5 

2.-00 
-0.2 

7:55 
6.5 

14:05 
—0.1 

20:12 
7.1 

A 

M   15 

i 

2.-08 
0.8 

7:58 
5.9 

14K)5 
0.4 

20:18 
6.9 

;Th 

15 

2M 
0.6 

8:48 
6.6 

14:64 
0.9 

21:12 
6.6 

S,16 

2:36 
0.1 

8:80 
6.2 

14:40 
0.2 

20:50 
6.9 

sItu  16 

'      1 

2:45 
0.5 

8:35 
5.7 

14:40 
0.7 

20:56 
6.6 

F 

1 

16 

8:40 
0.6 

9:36 
6.6 

15:36 
LO 

21:J» 
6.4 

Mi  17 

1 

8:16 
0.4 

9.-08 
5.9 

15:15 
0.6 

21:30 
6.6 

w 

17 

3:24 
0.7 

9:12 
5.5 

15:18 
LO 

21:38 
6.4 

1 

17 

4:24 
0.6 

1020 
6.7 

1625 
LI 

22:45 
6.2 

A 

Tu  18 

3:55 
0.7 

9:45 
5.6 

15:53 
LO 

22:10 
6.2 

Th 

18 

4K)8 
0.8 

9:56 
5.3 

16.-00 
L8 

22:24 
5.1 

!s 

18 

6:10 
0.7 

11:15 
6.8 

1720 
LI 

235h 

6.0 

S 

W'19 

4:36 
1.0 

10:28 
5.3 

16:35 
L3 

22:55 
6.0 

F 

19 

4:64 
0.9 

10:50 
5.3 

16:50 
L4 

23:15 
5.9 

CM 

1 

19 

6:00 
0.7 

12:12 
6.0 

1824 
LO 

•  •       • 

•  •       • 

Th  20 

5:27 
L2 

11:18 
5.1 

17:26 
L5 

23:48 
5.8 

S 

20 

5:46 
LO 

11:45 
5.3 

17:60 
L4 

■         •         • 

•           •           a 

B  Tu  20 

0-.36 
6.9 

6:64 
0.6 

13:10 
6.3 

19:» 

o.>^ 

C 

F    21 

6:22 
L3 

12-20 
5.0 

18:26 
L6 

■         •        « 
«         •        • 

1 

S   21 

0:10 

5.8 

6:40 
1.0 

12:48 
5.5 

18:56 
L3 

W  21 

1 

1:36 
6.0 

7:50 
0.4 

14:06 
6.6 

20:33 
0.6 

1  S    22 

■ 

0:45 
5.7 

7:20 
1.3 

13:22 
5.2 

19:32 
L4 

m'22 

1:10 
5.8 

7:35 
0.9 

13:50 
5.9 

20:00 
LO 

Th 

22 

2:34 
6.0 

8:46 
0.1 

16.-05 
7.1 

2134 
0.2 

S   23 

1:48 
5.8 

8:20 
LO 

1435 
5.5 

20:36 
LI 

E 

Tu23 

2:14 
6.0 

8:30 
0.5 

14:44 
6.4 

21.-04 
0.6 

F 

23 

3:30 
6.2 

9:46 
—0.2 

16H» 
7.5 

22:33 
-0.1 

M  24 

2:50 
6.0 

9:12 
0.7 

15:20 
6.0 

21:35 
0.6 

W   24 

8:10 
6.2 

9:25 
0.1 

15:36 
6.9 

22:02 
0.0 

S 

24 

4:28 
6.4 

10:40 
-0.6 

16-.57 
7.9 

2355 
-0.3 

Tu  25 

1 

8:45 
6.3 

lOKW 
0.8 

16:12 
6.6 

2227 
0.1 

Th  25 

4:05 
6.5 

10:15 
-0.3 

16:28 
7.5 

22:54 
—0.4 

P 

s 

25 

6:22 
6.6 

11:33 
—0.8 

17:60 
8.2 

■        •        ■ 
•        •       • 

E 

W  26 

4:35 
6.7 

10:48 
—0.2 

17K)0 
7.2 

23:18 
-0.4 

F   26 

1 

4:55 
6.7 

11:05 
—0.6 

17:17 
8.0 

23:46 
-0.7 

f  M   26 

0:20 
-0.6 

6:16 
6.7 

1226 
—0.9 

18:42 
8.3 

Th  27 

1      1 

5.-24 
7.0 

11:35 
—0,6 

17:46 

7.7 

•  •         • 

•  •         • 

8    27 

5:44 
6.9 

11:55 
-0.8 

18:07 
8.3 

■        *        • 
•        •        • 

Tu27 

1:10 
—0.7 

7:07 
6.8 

13:18 
—0.9 

19:34 

8.3 

•  '  F 

1 

28 

0:06 
—0.8 

6:10 
7.2 

12:20 
—0.8 

18:30 
8.1 

f 

S   28 

0:36 
—0.8 

6:34 
6.9 

12:43 
-0.9 

19H)0 
8.4 

W  28 

1 

2K)3 
—0.7 

8:00 
6.9 

14:10 
—0.8 

20:25 
8.0 

S    29 

0:55 
— LO 

6:58 
7.2 

18:05 
-0.9 

19:16 
8.2 

M  29 

1:27 
—0.9 

7:24 
6.9 

13:36 
-0.9 

19:50 
8.3 

Th  29 

1 

2:66 
-0.6 

8',56 
6.8 

16.-06 
—0.5 

2120 
7.7 

P    S   30 

1:42 
-0.9 

7:40 
7.1 

13:54 
—0.8 

20:06 
8.2 

N 

Tu  30 

2:18 
-0.7 

8:14 
6.7 

14:26 
—0.6 

20:40 
8.0 

F    30 

8:46 
-0.5 

9:63 
6.7 

]6H)2 
—0.2 

22:15 
7.2 

1 
i 

1 

1 

W  31 

1 

1 

3:12 
—0.6 

9:10 
6.6 

15:20 
—0.3 

21:37 
7.6 

The  tides  are  placed  in  the  order  of  occnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dav: 
a  comoarison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  whirh 
is  8.4  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chaxt 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.:  Oi>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C  3rd  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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1 

JULY. 

AUGUST. 

SEPTEMBER. 

c  ]Dayof- 

8 

,2    W.  Mo. 

S     1 

t 

'  Time  and  Height  of  High  and 
Low  Water. 

* 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

1 

Day  of— 

Time  and  Height  of  Hi£ 
Low  Water. 

^hand 

19:40 
L5 

W.  Mo. 

W.  Mo. 

4:40 
—0.3 

10:50 
6.6 

17Htt 
0.1 

23:14 
6.8 

}) 

Tu    1 

5:45 
0.2 

12:00     18.80 
6.4       0.8 

•  •       • 

•  •        • 

F      1 

0:35       6:45 
5.2        1.1 

13:04 
6.9 

|e's     2 

5:34 
0.0 

11:50 
6.5 

18K>5 
0.4 

•        •        • 

W 

2 

0:25 
5.8 

6:88     12:55 
0.5        6.2 

19-.80 
LI 

A 

S 

8 

2 

1:84       7:40 
5.0        L3 

13:68 
5.8 

20:40 
L6 

DM    3 

0:14 
6.4 

6:27 
0.2 

12:42 
6.3 

19K» 
0.7 

Th 

3 

1:20 
5.5 

7-.30      18:50 
0,7        6.1 

20:80 
1.2 

S 

3 

2:34       8:40 
5.0        L2 

14:54 
5.8 

21:86 
L4 

Tu    4 

1:10 
6.0 

7:20 
0.8 

13:40 
6.3 

20:10 
0.8 

F 

4 

2:18 
5.2 

8:22      14:44 
0.9        6.1 

21:27 
L3 

M     4 

1      . 

8:80       9:35 
5.1        LI 

15:45 
6.0 

22:25 
1.1 

i^'.   5 

2H)5 

5.8 

8:12 
0.4 

14:34 
6.3 

21:08 
0.9 

A 

s 

5 

8:14 
5.2 

9:15     15:85 
0.9        6.1 

22:16 
L2 

Tu'   5 

4:16      10:25 
5.4        0.8 

16:34 
6.3 

23:06 
0.7 

iTh    6 

1 
1 

3K)0 
5.6 

9:05 
0.4 

15:24 
6.4 

22:00 
0.9 

8 

s 

6 

4K>4 
5.2 

10:0b     16:20 
0.8        6.3 

28K)0 
LO 

W    6 

6.-00      11:10 
6.7        0.5 

17:20 
6.6 

23:44 
0.4 

F :  7 

8:50 
5.5 

9:52 
0.4 

16:10 
6.5 

22:50 
0.9 

M 

7 

4:48 
5.3 

10:54      17H)4 
0.6         6.5 

23:40 
0.8 

Th    7 

1 

5:42      11:50 
6.2        0.2 

18K>2 
6.9 

•        t         • 

■          a          ■ 

A    S 

8 

4:36 
5l5 

10-.36 
0.4 

16:52 
6.6 

23:80 
0.8 

Tu 

8 

5:30 
5.5 

11:38      17:47 
0.5        6.7 

«         ■         • 

olF     8 

0:20       6^0 
0.1        6.6 

12:38 
-0.1 

18:44 
7.1 

s 

9 

5:17 
5.5 

11:20 
0.4 

17:88 
6.7 

■         •         • 
•        •         • 

O 

W     9 

0:15 
0.5 

6:10      12:16 
5.8         0.3 

18.-28 
6.9 

e;  S  '   9 

1K»       7K» 
—0.2         6.9 

13:14 
—0.8 

19:24 
7.2 

s  M  10 

1 

0:06 
0.7 

5:55 
5.6 

12:05 
0.4 

18:10 
6.9 

• 

Th  10 

0:53 
0.3 

6:48      12:57 
6.1         0.2 

19:08 
7.0 

S    10 

1 

1:85       7:40 
-0.8        7.1 

18:55 
—0.4 

20:10 
7.2 

CTu  11 

0:45 
.0.6 

6:38 
5.7 

12:40 
0.4 

18:50 
6.9 

F 

11 

1-.30 
0.1 

7:26      13:35 
6.3        0.1 

19:48 
7.0 

M  11 

1 

2:14       8:25 
-0.3        7.3 

14:40 
—0.4 

20:47 
7.0 

W  12 

lao 

0.4 

7:10 
5.8 

13:^ 
0.4 

19:80 
7.0 

S    12 

2:05 
0.0 

8KM      14:15 
6.6         0.1 

20:28 
7.0 

Tu  12 

1 

2:56       9:10 
-0.2         7.8 

15:80 
—0.2 

21:30 
6.6 

1     Th'l3 

1     ! 

1:55 
0.3 

7:47 
5.9 

13:55 
0.5 

20:10 
6.9 

£ 

S    13 

1 

2:45 
—0.1 

8:50      15:00 
6.7         0.1 

21:10 
6.8 

W,13 

8:40       9-.55 
0.0        7.2 

16:18 
0.1 

22:18 
6.2 

,F.14 

2:84 
0.8 

8^27 
6.0 

14:35 
0.5 

20:50 
6.8 

M   14 

1 

3dl 

0.0 

9:84      15:48 
6.8         0.2 

21:55 
6.6 

Th'W 

1      i 

4:28      10:48 
0.8        7.0 

17:16 
0.5 

23:14 
5.8 

;    s  15 

8:12 
0.8 

9:10 
6.1 

15:15 
0.6 

21:35 
6.6 

Tu  15 

4.-05 
0.2 

10:20      16:86 
6.8        0.4 

22:45 
6.3 

C'F  15 

6:24     11:48 
0.5        6.7 

18:20 
0.8 

«        »        » 
■        •        ■ 

. 

S    16 

8:54 
0.8 

9:56 
6.2 

16K)5 
0.6 

22:20 
6.4 

VV   16 

4:54 
0.3 

11:10      17:34 
6.7        0.6 

23:34 
6.0 

N    S|16 

'            1 

0:18       6:28 
5.6        0.7 

12:55 
6.5 

19:33 
0.9 

E  M  17 

4:35 
0.4 

10:48 
6.3 

16:58 
0.7 

'23:10 
6.2 

c 

Th  17 

1 

5:45 

0.5 

12:10      1857 
6.7         0.4 

•  •         • 

•  ■         ■ 

P 

S    17 

i 

1:80       7:40 
5.5        0.7 

14:04 
6.5 

20:42 
0.8 

C  Tq  18 

1 

5:25 
0.5 

11:40 
6.4 

17-.58 
0.7 

•  •        • 

•  •        • 

f;i8 

0:34 
5.7 

6:48      13KH 
0.5         6.6 

19:47 
0.9 

M  18 

2:40       8:50 
6.7        0.4 

15:10 
6.7 

21:45 
0.5 

;    w  19 

6.0 

6:17 
0.5 

12:35 
6.5 

19:00 
0.8 

S    19 

1:40 
5.6 

7:52      14:20 
0.5        6.7 

20:55 
0.8 

Tu  19 

8:46       9:56 
6.1        0.1 

16:10 
6.9 

22:44 
0.1 

Th  20 

IHX) 
5.8 

7:15 
0.4 

18:36 
6.7 

20:06 
0.7 

N 

s:2o 

1 

2:50 
5.7 

OKH      15:26 
0.2         7.0 

22.-00 
0.5 

,W  20 

1          ! 

4:46     10:55 
6.6     —0.8 

17:06 
7.2 

23:30 
-0.8 

F   21 

2K>2 
5.8 

8:18 
0.2 

14:40 
7.0 

21:13 
0.6 

P 

M  21 

3:57 
6.0 

10K)7      16:25 
-0.1         7.8 

23:00 
0.1 

Th  21 

5:36     11:50 
7.0     —0.6 

18K)0 
7.4 

•  «        • 

•  •        • 

1  S    22 

8.-05 
5.9 

9:20 
0.0 

15:40 
7.3 

22:15 
0.3 

Tu  22 

t 

4:55 
6.4 

11:05      17:20 
-0.5         7.6 

23:52 
—0.8 

• 
K 

F  122 

0:16       6:22 
—0.6        7.4 

12:38 
-0.8 

18:45 
7.5 

^'    S    23 

4:06 
6.1 

10:18 
—0.8 

16:40 
7.6 

23:14 
0.0 

• 

W  23 

5:50 
6.8 

12K)0      18:14 
-0.8         7.7 

«        ■        • 
•        •        ■ 

S|23 

1 

1:00       7:06 
-0.7        7.6 

1335 
—0.8 

19:27 
7.4 

P    M   24 

1      . 

5:06 
6.4 

11:16 
—0.6 

17i{5 
7.9 

•  «         • 

•  •         ■ 

Th  24 

0:40 
—0.6 

6:40      12:50 
7.2     —0.9 

19:02 
7.8 

S  ;24 

1:40       7:48 
—0.7        7.6 

14:06 
-0.7 

20:10 
7.1 

•Tu'25 

0:05 
-0.4 

6:00 
6.7 

12:10 
-0.9 

18:26 
8.1 

F 

25 

1:24 

-0.8 

7:30      13:44 
7.4     -0.9 

19:50 
7.7 

M   25 

2:18       8:30 
—0.6         7.5 

14:50 
-0.3 

20:50  ' 
6.8 

W  26 

0:55 
—0.6 

6:55 
6.9 

13:05 
—1.0 

19:20 

8.1 

E 

S    26 

2:10 
—0.8 

8:15     14:35 
7.5     —0.7 

20:36 
7.5 

Tu  26 

ZSXS       9:10 
—0.2         7.2 

16:35 
0.1 

21:30 
6.3 

I 

1 

1 

Th  27 

1:45 
—0.8 

7:45 
7.1 

13:55 
-0.9 

20:08 
7.9 

S  127 

1 

2:50 
—0.7 

9:00     15:17 
7.4     -0.4 

21  .-22 
7.1 

W  27 

8:38       9:50 
0.2         6.8 

16:17 
0.5 

22:15 
5.9  . 

F   28 

2:36 
-0.8 

6-.36 
7.2 

14:50 
—0.7 

21.-00 
7.6 

M  28 

2:35 
—0.4 

9:45      16H)5 
7.2     —0.1 

22:08 
6.6 

Th  28 

4:20     10:35 
0.7        6.4 

17.-05 
0.9 

23.-00  ! 
5.4 

S   29 

322 
—0.7 

9:30 
7.1 

15:40 
-0.4 

21:52 
7.2 

Tu  29 

4:18 
0.0 

10:30     16:66 
6.8        0.4 

22:53 
6.1 

A 

F    29 

5.-05     11:28 
LI         6.0 

17:55 
L3 

23:50 
5.1 

Ei  S   30 

4K)6 
—0.4 

10:22 
6.9 

16:35 
0.0 

22:42 
6.7 

Wi30 

5:03 
0.4 

11:18      17:45 
6.5        0.9 

23:45 
5.6 

S 

8    30 

5:57      12:15 
1.4         5.7 

18:52 
1.6 

■           ■           a 
•           ■           • 

1 

M  31 

4:57 
—0.1 

11:10 
6.7 

17:30 
0.4 

2SM 
6.3 

D 

Th  31 

1 

5:52 
0.8 

12:10      18:42 
6.1         L3 

•  •         « 

•  •         • 

1 

a< 
fn 

ai 

Thetjd 
^mparisi 
)m  Mean 
3.4  feet  b 
nlntu  (- 

tea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
I  Low  Water,  which  is  the  datum  of  soun< 
elow  mean  sea  level.    To  find  the  depth  of  ^ 
)  sign  is  before  the  height,  in  which  case  su 

th  their  ticiea  on  the  first  line  and  heights  oi 
ther  it  is  high  or  low  water.    The  heights,  in 
lings  on  the  Ck)a8t  and  Geodetic  Survey  Cha 
water,  add  the  tabular  height  to  the  sonndi 
btract  it. 

Q  the  second  line  of  each  day; 
L  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

The  tin 
all  greater  1 

le  used  is  Central  Standard,  90th  meridian  Vf. 
are  in  the  afternoon  (p.  m. )  and  when  dimini 

:  0i>  is  midnight,  12*>  is  noon:  all  hours  less  thai 
shed  by  12  fj^ve  the  times  after  noon;  for  ins 

n  12  are  in  the  forenoon  ( 
tance,  16:47  is  3:47  p.  m. 

a.m.), 

•.  nei 
equator;  A 

Mr  moon;  }).  1st  quar.;  0«  full  moon;  (^,  8d 
,  P,  moon  in  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N.  8,  moon 

farthest  north  or  south  of  the 

V 

i| 
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SAVANNAH  ENTRANCE  (Tybee  Island  Lijfht),  GEORGIA,  1911. 


OCTOBER. 


s 


E 

c 


p 

N 


8 
A 


Day  of— 1 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


8 
M 
Tu 
W 


1 
2 
3 
4 


Th    5 


F 

S 

s 

M 

Tu 

W 


6 
7 
8 
9 
10 
11 


Th  12 


F 

8 

M 

Til 

W 


13 
14 
]5 
16 
17 
18 


Th  19 


F 

S 

s 

M 
Tu 
W 
Th 
F 


20 
21 
22 
23 
24 
25 
26 
27 


S    28 


S 


29 


M  30 
Tul31 


0:fiO 
4.9 

1:50 
4.9 

2:60 
5.2 

3:45 
5.6 

4:80 
6.1 

5:12 
6.5 

5:54 
7.0 

0:25 
—0.4 

1:08 
-0.6 

1:50 
—0.5 

2:38 
—0.4 

8:20 
—0.1 

4:12 
0.2 

5:10 
0.5 

0:10 
5.6 

1:24 
5.6 

2:34 
6.9 

8:36 
6.8 

4:28 
6.8 

5:16 
7.1 

6:00 
7.4 

0'.S0 
-0.6 

1:10 
—0.6 

1:50 
—0.4 

2.'28 
0.0 

ZrOb 
0.4 

8:45 
0.8 

4:28 
1.2 

5:16 
1.6 

0.-07 
5.0 

1:10 
5.1 


7:00 
1.5 

8:00 
1.5 

9:00 
1.2 

9:52 
0.9 

10:40 
0.4 

11:25 
0.0 

12:06 
—0.4 

6:35 
7.5 

7:15 
7.7 

8.-00 

7.8 

8:46 
7.7 

9:87 
7.4 

10:88 
7.1 

11:35 
6.7 

6:20 
0.7 

7:82 
0.7 

8:44 
0.6 

9:50 
0.2 

10:48 
—0.1 

11:85 
—0.4 

12:20 
—0.6 

6:40 
7.6 

7^0 
7.6 

7:68 
7.4 

8:86 
7.1 

9:16 
6.8 

9:58 
6.4 

10:42 
6.0 

11:86 
5.8 

6:16 
1.6 

7:16 
1.6 


13:12 
6.6 

14:14 
5.6 

15:10 
5.8 

16:00 
6.1 

16:50 
6.6 

17:88 
6.8 

18:16 
7.1 

12:54 
-0.7 

18:40 
—0.8 

14:25 
—0.7 

15:14 
—0.4 

16:06 
0.0 

17H» 
0.4 

18:10 
0.7 

12:42 
6.4 

13:60 
6.8 

14:58 
6.4 

16:00 
6.6 

16:56 
6.9 

17:40 
7.0 

18:22 
7.0 

13:02 
—0.6 

18:44 
—0.4 

14:26 
-0.1 

16.-05 
0.2 

15:45 
0.6 

16:28 
0.9 

17:16 
1.2 

18K)e 
1.8 

12:80 
6.6 

18:30 
5.6 


19:52 
1.5 

20:50 
1.4 

21:40 
1.0 

22:24 
0.6 

23:05 
0.2 

28:46 
—0.1 


18:56 
7.1 

19:38 
7.1 

20:24 
6.9 

21:10 
6.6 

22:00 
6.2 

28:00 
5.8 


19:20 
0.8 

20:25 
0.6 

21:28 
0.4 

22:20 
0.0 

28H)5 
—0.3 

23:50 
-0.6 


19K)2 
6.8 

19:40 
6.6 

20:18 
6.8 

20:56 
6.0 

21:35 
5.6 

22:20 
5.8 

28:10 
6.1 


19H)6 
1.8 

20:00 
1.2 


NOVEMBER. 


o 

p 

N 


Day of— 


W.  Mo. 


B 
A 


W 

Th 

F 

S 

» 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

» 

M 

Tu 

W 

Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  water. 


2:10 
6.4 

8:02 
6.9 

8:50 
6.4 

4:87 
7.0 

5:22 
7.5 

6:05 
7.9 

0:40 
—0.7 

1:26 
-0.7 

2:14 
—0.6 

8:04 
—0.2 

4K)0 
0.1 

SKX) 
0.4 

0:00 
5.9 

1:12 
6.0 

2:15 
6.2 

8:10 
6.6 

4:00 
6.8 

4:48 

7.1 

5:82 
7.4 

0:00 
—0.4 

0:42 
-0.8 

1:20 
-0.1 

2:00 
0.2 

2:86 
0.6 

8:10 
0.9 

3:66 
L2 

4:40 
1.4 

5:86 
L8 

0.26 
6.4 

1:26 
6.8 


8:18 
1.3 

9:16 
0.8 

10:06 
0.4 

10:67 
-0.1 

11:45 
-0.6 

12:80 
—0.8 

6:58 
8.1 

7:40 
8.2 

8:80 
8.0 

9;22 
7.6 

10:20 
7.2 

11:20 
6.8 

6:10 
0.6 

7:25 
0.6 

8:82 
0.5 

9-.86 
0.8 

10:28 
0.0 

11:17 
-0.1 

12K)0 
-0.1 

6:12 
7.4 

6:52 
7.4 

7:28 
7.2 

8:10 
7.0 

8:45 
6,7 

9:26 
6.5 

10:10 
6.2 

11:00 
5.9 

11:50 
6.8 

6:86 
1.4 

7:87 
1.1 


14:28 
5.8 

15:25 
6.0 

16:14 
6.4 

17«) 
6.7 

17:45 
6.9 

18:80 
7.0 

18:18 
—0.8 

-0.7 

16.-00 
—0.5 

15:55 
—0.1 

16:50 
0.2 

17:54 
0.4 

12:25 
6.4 

18:85 
6.8 

14:45 
6.8 

15:40 
6.4 

16:80 
6.4 

17:17 
6.4 

17:56 
6.4 

12:42 
-0.1 

18.-20 
0.0 

14K)0 
0.2 

14:88 
0.4 

16:15 
0.6 

16:66 
0.8 

16:40 
0.9 

17:80 
1.0 

18:20 
1.0 

12:60 
6.7 

18:46 
6.8 


20:50 
0.9 

21:40 
0.6 

22:27 
0.1 

23:12 
—0.3 

23:55 
—0.6 


19:16 
6.9 

20:02 
6.7 

20:54 
6.5 

21:50 
6.2 

22:52 
6.0 


19K» 
0.5 

20K)0 
0.4 

21:00 
0.2 

21:60 
0.0 

22:40 
—0.2 

28:20 
-0.4 


18:86 
6.8 

19:12 
6.1 

19:50 
5.9 

6.7 

21:06 
6.5 

21:60 
5.3 

22:86 
5.8 

23:30 
5.3 


19:10 
0.9 

TOM 
0.7 


DECEMBER. 


-J  Day  of— 

I  

^    W.  Mo. 


E  F 
S 
S 

M 

I 

OiTu 

pjw 

N  Th 
F 

S 

'M 
C  Tu 


W 
Th 
F 
S 
» 
M 
Tu 

A  Th 
F 

S 

s 

M 

Tu 
W 
5  Th 
F 

!s 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


2:17 
6.2 

8:10 
6.7 

4:02 
7.2 

4:60 
7.7 

6:42 
8.1 

0:18 
—0.8 

1:08 
—0.8 

2K)0 
-0.7 

2:56 
—0.5 

3:50 
-0.2 

4:50 
0.1 

5:56 
0.4 

0:46 
6.8 

1:46 
6.4 

2:40 
6.5 

8:86 
6.7 

4:24 
6.9 

6K)6 
7.0 

6:48 

7.1 

0:14 
0.0 

0:66 
0.2 

1:84 
0.4 

2:10 
0.6 

2:48 
0.8 

8:26 
1.0 

4:12 
1.1 

5.-00 
1.1 

5:67 
LI 

0:40 
6.2 

1:86 
6.4 

2:86 
6.8 


8:88 
0.8 

9^ 
0.8 

10:80 
0.0 

11:20 
—0.4 

12:10 
—0.6 

6:88 
8.3 

7:24 
8.3 

8:16 
8.1 

9:10 
7.8 

10:05 
7.4 

11:04 
6.9 

• 

12:10 
6.5 

7.-06 
0.6 

8:10 
0.5 

9:10 
0.6 

10K)6 
0.4 

10:66 
0.4 

11:40 
0.4 

12:22 
0.4 

6.'27 
7.1 

7K)6 
7.0 

7:40 
6.9 

8:20 
6.8 

MO 
6.6 

9:42 
6.4 

10:25 
6.2 

11:16 
6.0 

12K)7 
5.8 

7H» 

O.g 

8K)2 

0.8 

9KI6 
0.6 


14:45 
6.0 

16:85 
6.2 

16:28 
6.4 

17:18 
6.6 

18:05 
6.7 

ISHS 
-0.7 

13-68 
-0.7 

14:45 
—0.6 

15:40 
-0.8 

16:85 
-0.1 

17:84 
0.0 

18:80 
0.2 

18a6 
6.8 

14:16 
6.1 

16:10 
6.0 

6.0 

16:50 
5.9 

17:80 
6.9 

18.13 
6.8 

18:00 
0.4 

18:86 
0.4 

14:10 
0.5 

14:48 
0.6 

16.-25 
0.6 

16:08 
0.6 

16:60 
0.7 

17:86 
0.8 

18:25 
0.7 

13:04 
6.8 

14:00 
6.8 

15K)0 
5.9 


20:55 
0.4 

21:48 
0.0 

22:$» 
—0.4 

28:28 
— 0.6 


18:55 
6.8 

19:48 
6.7 

20:40 
6.6 

21:40 
6.5 

22:40 
6.3 

28:45 
6.3 


19:30 
0.8 

20:24 
0.2 

21:16 
0.1 

22:05 
0.0 

22:50 
0.0 

28:35 

—0.1 


18:50 
6.8 

19:16 
6.7 

20.-00 
5.7 

20:40 
5.6 

21:20 
5.6, 

22:06 
5.7 

22:55 
5.8 

28:47 
5.9 


19:18 
0.6 

2D:1S 
0.3 

21:15 
0.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  8.4  feet  below  mean  sea  lerel.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.;  0>»  is  midnight,  12>«  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  O.  '"11  moon;  ([,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  aonth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


J 
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JANUARY. 


d  Day  of— 

S  ;;, 

2  W.  Mo. 

S       1 
M     2 


E 


Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 


p 

O 


3 
4 
5 
6 
7 
8 
9 
10 
11 


Time  and  Height  of  High  and 
Low  water. 


Th  12 


E 


C 


F 

S 

s 

M 
Tu 
W 

Th 
F 

8 
S 
M 


13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 


Tu;24 


W 

Th 


25 
26 


8    F  '27 


S 
M 
Tu 


28 
29 
30 
31 


1:81 
0.2 

2K« 
0.3 

2:48 
0.8 

8:80 
0.4 

4:16 
0.4 

6:07 
0.6 

6.H)6 
0.6 

0.-61 
6.7 

»   1:64 
6.8 

2:68 
6.1 

4:01 
6.4 

6K)1 
6.7 

6*.68 
7.0 

0:28 
-0.7 

1:21 
-0.8 

2:18 
—0.7 

8:06 
—0.6 

8-.66 
—0.8 

4:46 
0.0 

6:87 
0.8 

0:16 
6.6 

IKW 
'6.6 

2:00 
6.6 

2:61 
6.6 

8:48 
6.6 

4:82 
6.7 

6:17 
6.9 

6K)1 
6.2 

0.-27 
0.2 

1:10 
0.0 

1:61 
0.0 


7:47 
6.4 

8:27 
6.4 

9:07 
6.8 

9:60 
6.1 

10:88 
6.9 

11:22 
5.7 

12:16 
6.5 

7K» 
0.6 

8:16 
0.6 

9:25 
0.5 

10:81 
0.8 

11:82 
0.0 

12:28 
-0.2 

6:61 
7.2 

7:42 
7.2 

8:81 

7.1 

9:20 
6.8 

10K)8 
6.6 

10:66 
6.1 

11:44 
6.7 

6:80 
0.6 

7:26 
0.9 

8:22 
1.0 

9:18 
1.1 

10:18 
1.0 

11H» 
0.9 

11:60 
0.6 

12012 
0.4 

6:48 
6.8 

7:36 
6.4 

8:07 
6.6 


14:15 
0.2 

14:61 
0.2 

16:82 
0.1 

16:18 
0.1 

16:67 
0.2 

17:48 
0.8 

18:36 
0.8 

18:15 
6.3 

14:20 
6.1 

16:27 
6.1 

16:29 
6.2 

17:30 
6.4 

18:26 
6.6 

18:20 
-0.4 

14:10 
-0.5 

14:67 
—0.5 

16:43 
—0.6 

16:27 
-0.8 

17:18 
—0.1 

17:68 
0.1 

12:88 
6.3 

18:27 
6.0 

14:20 
4.8 

15:16 
4.6 

16.-08 
4.6 

16:69 
4.7 

17:46 
4.8 

18:26 
6.0 

18:12 
0.2 

13:60 
0.0 

14:80 
—0.1 


20:06 
6.1 

20:44 
5.1 

21:26 
6.2 

22:10 
6.3 

22:58 
5.4 

23:52 
5.6 


•        •        • 

19:82 
0.3 

20:32 
0.2 

21:35 
0.0 

22:38 
—0.2 

28:32 
—0.5 


19:18 
6.8 

20:10 
5.9 

21:00 
6.0 

21:48 
5.9 

22:88 
5.9 

23:25 
6.8 


18:45 
0.3 

19:85 
0.5 

20:27 
0.6 

21:18 
0.6 

22:10 
0.6 

22:67 
0.4 

28:48 
0.8 


19K)6 
5.2 

19:45 
5.4 

20:27 
5.6 


FEBRUARY. 


8 


Day of— 


E 


P 
N 


£ 


A 

S 


W.  Mo. 


w 

Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

S 
M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Time  and  Height  of  High  and 
Low  water. 


2:88 
-0.1 

8:16 
0.0 

4K)2 
0.0 

4:62 
0.2 

6:47 
0.4 

027 
6.9 

1:81 
6.9 

2:88 
6.0 

8:45 
6.1 

4:47 
6.4 

6:44 
6.7 

0:17 
-0.5 

1:10 
-0.7 

2:00 

—0.7 

2:48 
-0.6 

8-.86 
-0.4 

4:18 
0.0 

6:02 
0.8 

6:48 
0.6 

0:18 
6.6 

1:08 
5.4 

2K)1 
6.3 

2:67 
5.3 

3:51 
5.5 

4:42 
6.8 

6:82 
6.0 

OHtt 
0.1 

0:48 
-0.2 


8:49 
6.4 

9:80 
6.8 

10:18 
6.1 

11:00 
6.8 

11:61 
5.4 

6:50 
0.6 

7:67 
0.7 

9:10 
0.7 

10:19 
0.6 

11:21 
0.3 

12:16 
0.0 

6-.87 
6.8 

7:27 
6.9 

8:18 
6.8 

8:68 
6.6 

9:42 
6.8 

10:28 
6.0 

IL^W 
6.6 

11:48 
5.2 

6:88 
0.9 

7:32 
LI 

8:80 
L2 

9:28 
LI 

10:22 
0.9 

11:12 
0.6 

12:00 
0.3 

6:17 
6.3 

7K)1 
6.6 


16.-08 
—0.2 

15:60 
—0.2 

16:80 
0.0 

17:16 
0.1 

18:06 
0.2 

12:60 
6.1 

13:67 
4.9 

16H>7 
4.9 

16:17 
6.0 

17:18 
5.3 

18:14 
5.6 

18:04 
—0.3 

13-.50 
—0.6 

14:88 
—0.6 

15:16 
—0.6 

15:56 
—0.4 

16:85 
—0.1 

17:16 
0.2 

17:60 
0.4 

12016 
4.8 

18:27 
4.6 

14:25 
4.4 

15:25 
4.5 

16:22 
4.6 

17:11 
4.9 

17:58 
6.2 

12:42 
0.0 

18:22 
—0.2 


21:06 
6.7 

21:60 
5.0 

22:38 
6.9 

280K) 
5.9 


19:02 
0.3 

20.-07 
0.3 

21.-00 
0.2 

22:18 
0.0 

28:20 
0.8 


19K)6 
5.9 

19:64 
6.1 

20:40 
6.2 

21:24 
6.2 

22:06 
6.1 

22:47 
6.9 

28:81 
6.7 


18:45 
0.7 

19:87 
0.9 

20:82 
0.9 

21:27 
0.8 

22:22 
0.6 

28:18 
0.3 


18:42 
5.6 

19:28 
6.9 


MARCH. 


a 

8 


Day  of— 


W. 


B 


P 

D 

N 


o 

E 


A 

c 

B 


w 

Th 

F 

S 

» 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

» 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

E  Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


1:88 
—0.4 

2:17 
—0.5 

3:02 
-0.4 

8:48 
—0.8 

4:37 
—0.1 

6:82 
0.2 

0:08 
6.0 

1:18 
5.9 

2:28 

5.8 

8:82 
5.9 

4:84 
6.1 

6:82 
6.8 

0:07 
—0.4 

0:58 
-0.6 

1:46 
-0.6 

2:28 
—0.6 

8:08 
-0.8 

8:48 
0.0 

4:28 
0.8 

6K» 
0.5 

6:62 
0.0 

0:19 
5.4 

1:12 
6.3 

2:09 
5.8 

3:00 
6.4 

4:06 
6.6 

5H)0 
6.9 

6:49 
6.2 

0:25 
-0.4 

1:12 
—0.6 

1:58 
-0.8 


7:46 
6.6 

8:28 
6.6 

9:10 
6.4 

9:65 
6.1 

10:42 
5.7 

11:83 
5.8 

6:38 
0.6 

7:48 
0.8 

8:57 
0.8 

10:06 
0.6 

U.-04 
0.3 

12:00 
0.0 

6:22 
6.6 

7:10 
6.6 

7:54 
6.5 

8:86 
6.4 

9:18 
6.1 

9:60 
6.7 

10:27 
6.8 

11.-06 
6.0 

11:48 
4.7 

6:43 

Lr 

7:40 
L2 

8:40 
LI 

9:88 
0.9 

10:88 
0.5 

U:28 
0.1 

12.-08 
—0.2 

6:26 
6.5 

7«1 
6.6 

8:06 
6.5 


14K)2 
-0.4 

14:48 
—0.4 

15:22 
—0.4 

16K)4 
—0.2 

16:60 
0.0 

17:42 
0.2 

12:88 
5.0 

13:42 
4.8 

14:67 
4.8 

16.-06 
5.0 

17:07 
5.4 

18:02 
6.8 

12:42 
—0.8 

13:26 
—0.6 

14:06 
-0.5 

14:44 
—0.6 

15:22 
—0.8 

15:57 
0.0 

16:84 
0.8 

17:14 
0.6 

5:66 
0.9 

12:88 
4.6 

18:37 
4.4 

14:41 
4.6 

15:43 
4.7 

16:88 
5.2 

17:27 
5.6 

18:13 
6.1 

12:51 
—0.5 

18:34 
—0.6 

14:15 
-0.7 


20K»5 
6.2 

20:46 
6.4 

21:30 
6.4 

22:17 
6.4 

28:10 
6.2 


18:43 
0.4 

19:60 
0.5 

21:00 
0.4 

22:09 
0.1 

23:11 
-0.1 


18:50 
6.1 

19:33 
6.3 

20:15 
6.4 

20:63 
6.4 

21:31 
6.8 

22:10 
6.0 

22:50 
5.8 

28:32 
5.6 


18:46 
LI 

19:48 
LI 

20:46 
LO 

21:46 
0.7 

22:43 
0.3 

28:86 
—0.1 


18:66 
6.5 

19:40 
6.7 

20:24 
6.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 

a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 

from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is  8.0 

feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 

i  minus  (— )  sign  is  before  the  height,  in  which  ca.oe  subtract  it. 

I        The  time  used  isCentral  Standard,  90th  meridian  W.;  0^  is  midnight,  12i>  is  noon;  all  hoursless  than  12  are  in  the  forenoon  (a.  m.) , 
I  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is  3:47  p.  m. 

#,  new  moon;  }),  Istquar.;  O.  'ull  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


MAY. 


8 


N 


£ 

G 


A 

S 


Day  of— 

W.'Mo. 

1 

S 

1 

s 

2 

M 

3 

Tu 

4 

W 

6 

Th 

6 

F 

7 

S 

8 

s 

9 

M 

10 

Tu 

11 

W 

12 

Th 

13 

F 

14 

S 

15 

S 

16 

M 

17 

Tu 

18 

W 

19 

Th 

20 

F 

21 

S 

22 

s 

23 

M 

24 

Tu 

25 

W 

26 

Th 

27 

F 

28 

S 

29 

s 

30 

Time  and  Height  of  High  and 
Low  Water. 


2:45 
-0.8 

3:83 
—0.5 

4:23 
—0.2 

6:19 
0.2 

6:20 
0.5 

0:58 

5.8 

2:06 
5.7 

3:15 
5.7 

4:19 
5.8 

6:14 
6.0 

6:05 
6.2 

0:41 
—0.3 

1:24 
-0.4 

2:06 
-0.8 

2:43 
—0.1 

8:20 
0.1 

3:55 
0.4 

4:34 
0.6 

5:15 
0.8 

6:02 
0.9 

0:28 
5.3 

1:25 
5.3 

2:29 
5.3 

3:29 
5.5 

4:25 
5.8 

5:19 
6.1 

0:00 
—0.5 

0:50 
—0.8 

1:40 
—0.8 

2:29 
—0.8 


8:50 
6.3 

9:36 
6.0 

10:24 
5.6 

11:19 
6.2 

12:21 
4.9 

7:30 
0.7 

8:40 
0.7 

9:45 
0.6 

10:40 
0.2 

11.30 
0.0 

12:16 
—0.3 

6:50 
6.2 

7:30 
6.1 

8K)6 
6.9 

8:41 
5.7 

9:16 
5.4 

9:50 
5.1 

10:25 

4.8 

11:05 
4.6 

11:54 
4.5 

6:58 
1.0 

7:56 
0.9 

8:55 
0.7 

9:51 
0.4 

10:42 
0.1 

11:31 
—0.3 

6:09 
6.3 

6:56 
6.4 

7:43 
6«3 

8:30 
6.1 


14:58 
-0.6 

15:42 
—0.8 

16:30 
—0.1 

17:25 
0.3 

18:26 
0.6 

13-.33 

4.8 

14:46 
4.9 

15:54 
6.2 

16:51 
5.6 

17:41 
6.0 

18:26 
6.3 

12:56 
-0.4 

18:35 
-0.4 

14:12 
-0.3 

14:46 
—0.1 

15:20 
0.2 

15:54 
0.5 

16:30 
0.8 

17:10 
LO 

18:00 
1.1 

12:52 
4.5 

18:59 
4.6 

15:02 
5.0 

16:00 
5.4 

16:51 
6.0 

17:41 
6.5 

12:19 
—0.6 

13K)4 
-0.7 

13:49 
—0.8 

14:35 
-0.7 


21:10 
6.9 

22  KW 
6.7 

22:53 
6.4 

23:52 
6.1 


19:36 
0.6 

20:50 
0.5 

22  KW 
0.3 

23  KK) 
0.0 

28:53 
—0.2 


19:06 
6.4 

19:45 
6.5 

20:21 
6.4 

20:58 
6.3 

21:34 
6.1 

22:10 

5.8 

22:50 
5.6 

2:^:35 
5.4 


19.00 
1.2 

20:06 
1.0 

21:11 
0.7 

22:11 
0.4 

23:09 
-0.1 


18:29 
6.9 

19:16 
7.2 

20:04 
7.3 

20:53 
7.2 


Day 

w7 

of— 
Mo. 

M 

1 

N 

Tu 

2 

W 

3 

Th 

4 

D 

F 

5 

S 

6 

s 

»• 
/ 

M 

8 

E 

Tu 

9 

W 

10 

Th 

11 

F 

12 

o 

S 

13 

S 

14 

A 

M 

15 

S 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

C 

S 

21 

yi 

22 

£ 

Tu 

23 

\V 

24 

Th 

25 

F 

26 

S 

27 

? 

M 

28 
29 

N 

Tu'  30 

1 

W 

31 

Time  and  Height  of  High  and 
Low  Water. 


8:19 
-0.6 

4:10 
—0.3 

5:06 
0.0 

6:06 
0.8 

0:40 
5.9 

1:48 
5.7 

2:54 
5.6 

3:56 
5.6 

4:51 
5.7 

5:40 
5.8 

0:20 
-0.1 

1:01 
—0.1 

1:40 
0.0 

2:19 
0.1 

2:64 
0.3 

3:29 
0.4 

4:05 
0.5 

4:45 
0.6 

5:30 
0.7 

6:21 
0.7 

0:48 
5.3 

1:48 
5.3 

2:50 
5.4 

3:50 
5.6 

4:48 
5.8 

5:41 
5.9 

0:30 
—0.6 

1:21 
-0.7 

2:14 
—0.7 

3:05 
—0.6 

3:56 
—0.4 


9:18 
5.8 

10:10 
6.6 

11:06 
5.3 

12:10 
6.1 

7:10 
0.5 

8:15 
0.5 

9:16 
0.3 

10:10 
0.2 

IIKX) 
—0.1 

11:48 
-0.2 

6:23 
6.8 

7:02 
6.7 

7:40 
5.6 

8:15 
6.3 

8:46 
5.1 

9:20 
4.9 

9:M 

4.8 

10:36 
4.7 

11:22 
4.7 

12:20 
4.8 

7:16 
0.7 

8:12 
0.6 

9:10 
0.3 

10:04 
0.0 

10:56 
—0.3 

11:48 
-0.6 

6:31 
6.0 

7:21 
6.0 

8:11 
5.9 

9:02 
5.8 

9:56 
5.6 


15:22 
—0.4 

16:14 
-0.1 

17:10 
0.2 

18:15 
0.4 

13:20 
6.0 

14 -.30 
5.1 

15:31 
5.4 

16:25 
5.7 

17:14 
6.1 

17:58 
6.3 

12:25 
—0.3 

13K)4 
-0.3 

13:40 
—0.1 

14:15 
0.1 

14:49 
0.4 

16.-20 
0.6 

15:55 
0.8 

16:35 
1.0 

17:25 
1.1 

18:25 
1.1 

18:21 

6.0 

14:24 
5.3 

15:24 
5.7 

16:20 
6.2 

17:13 
6.7 

18:05 
7.1 

12:39 
—0.8 

13:28 
—0.8 

14:15 
-0.7 

15:08 
—0.5 

16:00 
—0.3 


21:45 
7.0 

22:39 
6.6 

28:36 
6.2 


19:26 
0.6 

20:36 
0.6 

21:44 
0.4 

22:41 
0.2 

23:34 
0.0 


18:39 
6.4 

19:16 
6.5 

19:53 
6.4 

20:.'?0 
6.3 

21:03 
6.1 

21:40 
5.9 

22:19 

5.8 

23:01 
5.6 

23:.51 
5.4 


19:30 
0.9 

20:38 
0.7 

21:41 
0.3 

22:41 
—0.1 

23:37 
—0.4 


18:56 
7.3 

19:46 
7.4 

20:37 
7.3 

21:30 
7.1 

22:23 
6.7 


JUNE. 


1 
• 

i 

Day  of— 

Time  and  Height  of  Hij 
Low  water. 

^h  and 

W. 

Mo. 

1 

Th 

4:60 
—0.1 

10:54 
5.6 

16:58 
0.1 

23.-20 
6.3 

F 

2 

5:46 
0.1 

11:66 
6.4 

18K)1 
0.8 

«         •        • 
•         •        ■ 

D 

S 

3 

0:20 
6.0 

6:46 
0.2 

18:00 
6.4 

19KJ9 
0.5  1 

s 

4 

1:21 
5.7 

7:41 
0.8 

14:00 
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The  tides  are  placed  in  the  order  of  occurrence,  wiili  their  times  on  the  first  line  and  height.<<  on  the  second  line  of  each  day: 
a  comparison  of  cc^nsecutive  heights  will  indicate  whetlier  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Const  and  Gemletic  Survey  Charts  for  this  region,  and  which 
is  3.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Central  Standard,  90th  Meridian  W.;  0»»  is  midnight.  12*'  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p  m.)  and  whendiminishe*!  by  12  give  the  times  after  noon;  forinstance.  15:47  is  3:47  p.m. 

#,  new  moon:  }),  Ist  quar.:  0<  full  moon;  ([_,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which  is 
0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard.  90th  meridian  W.;  0>>  is  midnight.  12'>  is  noon;  all  hours  less  than  12  are  In  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  gi  ve  the  ti  met*  afternoon;  for  instance,  15:47  is  8:47  p.m. 

#,  new  moon;  }),  Ist  quar.;  0>  ^uU  moon;  ^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  F,  moon  in  apogee  or  perigee. 
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15:40 

22:24 
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10:15 

17fl5       23-44 
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1.7 

—6,7 

-0.1         6.9  , 

9 

30 

2:92 

g-M 

—6.7 

ao 

.jTu 

jW 

30 
31 

2:46 
0.3 

i.e 

-6.6 
1718 
—0.5 

23:16 
0.8 

F  30 

6.2 

11:1! 

17:.'iO    .    .    .  ■ 

The  lid 
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edln 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

c 
2 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 

o 

Time  and  Height  of  High  and 
Low  Water. 

S    W.  Mo. 

W. 

Mo. 

5 

W. 

F 

Mo. 

1 

1  s 

1 

0:82 
LO 

5:84 
0.2 

12:15 
L4 

18:80 
-0.1 

D 

1 

Tu 

1 

1:18 
L2 

7:27 
0.1 

14K» 
0.9 

19:08 
0.8 

1:59 
L2 

9:25 
0.1 

16:45 
0.6 

19:10 
0.5 

£ 

S 

2 

1:20 
j         1.1 

6:46 
0.2 

18:25 
L2 

19:25 
0.1 

W 

2 

2K)7 
L8 

8:40 
0.1 

15:30 
0.7 

19:37 
0.4 

A 

S 

S 

2 

8K)8 
L2 

11:16 
0.0  . 

1805 
.     0.6 

20:20 
0.5 

D^M 

3 

2:15 
LI 

8:06 
0.2 

14:40 
LO 

20:10 
0.2 

Th 

3 

8K)8 
L4 

10:19 
0.1 

16:56 
0.6 

20:20 
0.5 

s 

3 

4:18 
L2 

12:13 
0.0 

18:50 
0.7 

21:57 
0.6 

Tu 

4 

8:04 
1.2 

9:80 
0.2 

16.-00 
0.9 

21:00 
0.3 

F 

4 

4:02 
L3 

11:47 
0.0 

18:12 
0.6 

21:17 
0.5 

M 

4 

5:18 
L3 

12:45 
-0.1 

19:19 
0.8 

23:13 
0.6 

iw 

5 

8:56 
L8 

10:50 
0.1 

17:18 
0.8 

21:40 
0.4 

A 

8 

5 

4:56 
L4 

12:42 
—0.1 

19:08 
0.7 

22:24 
0.6 

Tu 

5 

6.08 
L4 

13:11 
-0.2 

19:45 
0.8 

■        •        ■ 

•        •        ■ 

Th 

6 

4:45 
L4 

12:00 
—0.1 

18:20 
0.7 

22.25 
0.5 

S 

8 

6 

5:45 
L4 

18:18 
-0.2 

19:50 
0.7 

28:25 
0.6 

W 

6 

0O8 
0.5 

6:53 
L4 

13:87 
-0.2 

20:07 
0.9 

F 

7 

5:82 
L5 

12:54 
—0.2 

19:14 
0.7 

28:10 
0.5 

M 

7 

6:28 
L5 

13:48 
-0.3 

20:22 
0.8 

•  •        • 

•  •        ■ 

Th 

7 

0:54 
0.3 

7:30 
1.5 

14.01 
-0.2 

20:80 
LO 

A 

S 

8 

6:14 
L5 

18:32 
—0.3 

20:00 
0.7 

28:54 
0.5 

Tu 

8 

0:17 
0.5 

7:10 
L5 

14:15 
—0.3 

20:60 
0.8 

O 

F 

8 

1:37 
0.1 

8:15 
L5 

14:82 
-0.1 

20:51 
LI 

1 

9 

6:50 
L6 

14:10 
—0.8 

20:42 
0.7 

•           •           a 
a           •           • 

o 

W 

9 

1:08- 
0.4 

7:48 
L6 

14:40 
-0.8 

21:17 
0.8 

E 

S 

9 

2:18 
-0.1 

8:55 
L5 

1502 
-0.1 

21:12 
L2 

s 

M 

10 

0:85 
0.5 

7:26 
L6 

14:87 
—0.4 

21.-20 
0.7 

Th 

10 

1:45 
0.3 

8:27 
1.6 

15:06 
—0.8 

21:42 
0.9 

s 

10 

8:02 
-0.2 

9:85 
L5 

15:80 
0.0 

21:87 
L8 

C^Tu 

11 

1:20 
0.5 

8:00 
L6 

15:05 
-0.4 

21:55 
0.7 

F 

11 

2:28 
0.2 

9:05 
L6 

15:35 
—0.2 

22:05 
LO 

M 

11 

8:47 
-0.3 

10:20 
L8 

16:00 
0.1 

22:03 
L4 

W 

12 

1:54 
0.5 

8:88 
L6 

15:87 
—0.4 

22:28 
0.8 

S 

12 

8:12 
0.1 

9:45 
L5 

16:07 
-0.2 

22:24 
LI 

Tu 

12 

4:80 
-0.8 

11.04 
LI 

16:26 
0.2 

22:35 
L5 

Th 

13 

2:35 
0.4 

9:14 
L6 

16:10 
—0.3 

•22:56 
0.8 

£ 

s 

13 

8:58 
0.0 

10:27 
L4 

16:40 
0.0 

22:47 
LI 

W 

13 

5.-20 
-0.8 

11:57 
0.9 

16:65 
O.S 

28:15 
L5 

F 

14 

8:20 
0.4 

9:55 
L5 

16:40 
-0.2 

28:24 
0.8 

M 

14 

4:45 
-0.1 

11:11 
1.2 

17:08 
0.1 

28:17 
L2 

Th 

14 

6:18 
-0.2 

13:07 
0.7 

17:80 
0.3 

•  •        • 

•  •        « 

S 

16 

4:06 
O.S 

10:84 
L4 

17:10 
—0.1 

28:45 
0.9 

Tu 

15 

5:38 
—0.1 

12:01 
1.1 

17:87 
0.2 

28:52 
L8 

C 

F 

15 

0:06 
L5 

7:30 
-0.2 

14:47 
0.6 

18:12 
0.4 

S   16 

4:55 
0.2 

11:20 
L8 

17:48 
0.0 

■         •         « 

a           •           • 

W 

16 

6:32 
-0.1 

18:04 
0.8 

18:10 
0.3 

•  ■        • 

•  •        • 

N 

P 

8 

16 

1:15 
L5 

8:58 
-0.1 

16:22 
0.5 

19:10 
0.4 

K   M  17 

1 

0:14 
LO 

5:53 
0.1 

12:10 
LI 

18:24 
0.1 

<L 

Th 

17 

0:40 
1.4 

7:42 
—0.1 

14:44 
0.6 

18:51 
0.4 

S 

17 

2:53 
L4 

10:41 
-0.1 

17:83 
0.6 

20:45 
0.6 

<C  Tu  18 

i 

0:47 
LI 

6:57 
0.1 

13:18 
LO 

19:01 
0.2 

F 

18 

1:43 
L5 

9:07 
—0.1 

16:27 
0.5 

19:37 
0.4 

M 

18 

4:87 
L4 

11:54 
-0.1 

18:20 
0.7 

22:30 
0.4 

1 

AV  19 

1:82 
L2 

9:08 
0.0 

14:47 
0.8 

19:40 
0.3 

S 

19 

8K)4 
L5 

10:43 
—0.2 

17:46 
0.5 

20:47 
0.4 

Tu 

19 

6:40 
L5 

12:40 
-0.2 

18:57 
0.9 

28:51 
0.2 

Th 

20 

2:28 
L4 

9:22 
—0.1 

16:28 
0.7 

20:28 
0.4 

N 

s 

20 

4:25 
1.6 

12:02 
—0.3 

18:41 
0.6 

22:16 
0.4 

W 

20 

6:40 
L6 

18:17 
—0.2 

19:80 
LO 

«        ■        ■ 

•           ■           a 

F 

21 

8:82 
L5 

10:46 
-0.2 

17:47 
0.6 

21:28 

0.5 

P 

M 

21 

5:89 
L7 

13:00 
-0.3 

19:24 
0.7 

23:35 
0.3 

Th 

21 

0:62 
0.0 

7:82 
L6 

18:65 
-0.1 

20O3 
L2 

s 

22 

4:87 
L6 

12:00 
-0.8 

18:48 
0.6 

22:28 
0.4 

Tu 

22 

6:40 
L8 

13:43 
—0.3 

20:00 
0.8 

•  •        • 

•  •        • 

f 

F 

22 

1:48 
-0.1 

8:20 
L6 

14:27 
-0.1 

20:35 
LS 

N    S.23 

1 

5:40 

LB 

18:01 
-0.4 

19:87 
0.7 

28:35 
0.3 

•  .w 

23 

0:43 
0.2 

7:36 
L8 

14:20 
-0.3 

20:37 
LO 

8 

23 

2:80 
-0.2 

905 
L5 

14:55 
0.0 

2106. 
L4 

P   M 

24 

6:40 
L9 

18:52 
—0.5 

20:22 
0.7 

•  •        ■ 

•  •        • 

Th 

24 

1:42 
0.0 

8:26 
1.8 

14:55 
-0.3 

21:13 
LI 

S 

24 

8:15 
-0.8 

9:48 
L3 

15:21 
0.1 

21:38 
L5 

•  :Tu 

25 

0«7 
0.2 

7:85 
L9 

14:48 
—0.5 

21:02 
0.8 

F 

25 

2:35 
-0.1 

9:18 

1.7 

15:33 
-0.3 

21:48 
L2 

M 

25 

8:54 
-0.8 

10:38 

L2 

15:50 
0.2 

22:12 
L5 

w 

26 

1:86 
0.2 

8:27 
L9 

15:20 
-0.5 

21:43 
0.9 

E 

S 

26 

3:25 
-0.2 

10:00 
L5 

16H)5 
-0.1 

22:20 
L8 

Tu 

26 

4:87 
-0.3 

11:20 
LO 

16:15 
0.3 

22:45 
L5 

Th' 

1 

27 

2:82 
0.1 

9:20 
L8 

15:58 
—0.4 

22:24 
LO 

s 

27 

4:15 
—0.2 

10:47 
L4 

16:85 
0.0 

22:55 
L8 

W 

27 

5:22 
—0.2 

12:12 
0.8 

16:42 
0.4 

23:18 
L4 

F 

28 

8:28 
0.0 

10:11 
L7 

16:35 
—0.8 

23:04 
LI 

M 

28 

5KM 
-0.1 

11:36 
L2 

17K)4 
0.1 

23:38 
L4 

Th 

1 

28 

6:10 
-0.1 

13:17 
0.7 

17:10 
0.5 

28:53 
L8 

S 

29 

4.-25 
0.0 

11:02 
L5 

17:17 
—0.1 

23:43 
L2 

Tu 

29 

5.50 
0.1 

12:31 
0.9 

17:83 
0.2 

a           •           • 
a           •           • 

A    F 

29 

708 
0.0 

14:46 
0.6 

17:41 
0.5 

•  •        ■ 

•  *        • 

£ 

S    30 

j 

5:28 
0.0 

11:55 
L8 

17:58 
0.0 

•  •        • 

•  •        • 

w 

30 

0:15 
L8 

6:44 
0.0 

18:38 
0.7 

17:69 
0.3 

s 

8 

30 

0:39 
L2 

8:22 
0.0 

16:23 
0.6 

18:28 
0.5 

M:31 

0:26 
L2 

6:28 
0.1 

12:54 
LI 

18:28 
0.2 

D  Th 

31 

1:01 
L3 

7:52 
0.1 

1505 
0.6 

18:29 
0.6 

1 

1 

Thetld 

a  compariff 

from  Mean 

is  0.6  foot  I 

J  a  minus  (- 

The  til 

(a.m.),all 

#,  new 
equator;  A 

ies  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water,  which  is  the  datum  of  sound 
lelow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  C8,se  s 

ae  used  is  Central  Standard,  90th  Meridian 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

'moon;  3).  1st  quar.;  O.  full  moon;  (^,  3d  ( 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ir 
ings  on  the  Coast  and  Geodetic  Survey  Cna 
water,  add  the  tabular  height  to  the  soundi 
ubtract  it. 

W.;  0^  is  midnight,  12>>  is  noon:  all  hours  \& 
n  diminished  by  12  give  the  times  after  noon 

luar.:  £,  moon  on  the  equator:  N,  S,  moon 

n  the  second  line  of  each  day, 
1  feet  and  tenths,  are  reckoned 
rts  for  this  region,  and  which 
ngs  given  on  the  chart,  unless 

56  than  12  are  in  the  forenoon 
;  for  instance,  15:47183:47  p.  m. 

farthest  north  or  south  of  the 
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OCT< 

3BER. 

d  Heigl 
LowV^ 

NOVEMBER. 

DECEMBER. 

Day  of— 

1 
Time  an 

It  of  High  and 
'ater. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 
s 

£ 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

1 

W.  Mo. 

W.  'Mo. 

W.  Mo. 

s 

1 

1:60 
1.2 

9:68 
0.1 

17:81 
0.6 

19:50 
0.5 

w 

1 

AiOi 
LI 

10:24 
0.1 

1736 
0.9 

22:32 
0.4 

F 

•   1 

4:86     10K>4 
LO        0.2 

16:42 
L2 

1 

22:57 
0.0 

m'   2 

8:82 
1.1 

11:03 
0.0 

18H)6 
0.7 

21:38 
0.6 

Th 

2 

6:10 
LI 

11:15 
0.1 

17:48 
LO 

28:80 
0.1 

8 

2 

6:48     10:46 
LO        0.8 

17:20 
L4 

28:51 
—0.2 

Tu    3 

4:46 
1.2 

11:43 
0.0 

18:80 

0.8 

22:58 
0.5 

E 

F 

3 

6^)7 
L2 

11:68 
0.1 

18:12 
L2 

•  •        • 

•  •        • 

8     3 

6:41      llr28 
LO        0.8 

18KN) 
L6 

•         •         • 

W     4 

1 

6:41 
1.8 

12:18 
0.0 

18:61 
0.9 

28:68 
0.3 

8 

4 

0:18 
-0.1 

6:57 
L2 

12:26 
0.1 

18:48 

L4 

M'    4 

0:46       7:88 
-0.4        0.9 

12:10 
0.3 

18:42 

L8 

Th 

5 

6:30 
1.8 

12:48 
0.0 

19:13 
1.1 

•        •        • 

«        •        • 

S 

5 

IKN) 
-0.8 

7:45 
L2 

12:58 
0.2 

19:15 
L6 

o 

Tu    6 

1 

1:87       8:28 
-0.6        0.8 

12:50 
0.3 

1936 
1.9 

F 

6 

0:40 
0.1 

7:16 
1.4 

13:21 
0.0 

19:35 
1.2 

o 

M 

6 

1:47 
—0.6 

8:82 
1.1 

18:82 
0.2 

19:50 
L7 

p!w    6 

2:28       9:12 
-0.7        0.8 

13:83 
0.2 

20:11 

2.0 

£ 

0 

S 

7 

1:28 
-0.1 

7:69 
1.4 

18:48 
0.0 

19:69 
1.3 

Tu'    7 

2:35 
—0.6 

9:20 
LO 

U:Ob 
0.2 

20:28 
L8 

N 

Th    7 

1 

8:19     10:00 
-0.7        0.8 

14:16 
0.3 

21 KX) 
2.0 

s 

8 

—0.8 

8:42 
1.4 

14:17 
0.1 

20:27 
1.5 

p 

W 

8 

3:28 
—0.7 

10:10 
0.9 

14:42 
0.3 

21.-08 
L9 

F 

8 

4K)7     10:50 
-0.6        0.7 

15.-07 
0.8 

21:51 
L9 

M 

9 

2:47 
-0.5 

9:26 
1.2 

14:47 
0.1 

20:66 
1.6 

N 

Th 

9 

4:12 
-0.6 

11:01 
0.8 

15.-22 
0.8 

21:58 
L8 

8 

9 

4:57     11:42 
-0.5        0.7 

16:00 
0.3 

22:48 
L7 

Tu  10 

8:30 
-0.5 

10:12 
1.1 

15:17 
0.2 

21:30 
1.7 

F 

10 

5:07 
—0.5 

12H)0 
0.7 

16K)4 
0.8 

22:46 
L7 

8 

10 

5:48     12:87 
—0.8        0.8 

17K)3 
0.3 

23:52 
L5 

W 

11 

4:18 
—0.5 

11:08 
0.9 

15:49 
0.3 

22:08 
1.7 

8 

11 

6:08 
-0.4 

13K)5 
0.6 

16:59 
0.4 

28:50 
L6 

M 

11 

6:40     18:82 
-0.2        0.9 

18:18 
0.3 

•  •         • 

•  •         • 

p 

Th 

12 

5:12 
-0.4 

12:02 
0.7 

16:28 
0.3 

22:57 
1.7 

S 

12 

7:06 
-0.2 

14:14 
0.7 

18:06 
0.4 

•  •        • 

•  •           a 

a 

Tu  12 

1.-07       7:32 
L8        0.0 

1438 
LO 

19:44 
0.3 

N 

F 

13 

6:10 
—0.3 

18:15 
0.6 

17K)6 
0.4 

28:48 
1.6 

c 

M 

13 

1:14 

L4 

8:15 
-0.1 

16:20 
0.8 

19:41 
0.5 

E   W 

1 

13 

2:27       8:82 
LI        0.1 

15:18 
LI 

21:15 
0.2 

c 

S 

14 

7:19 
—0.2 

14:42 
0.6 

17:69 
0.4 

•  •        • 

•  •        ■ 

Tu 

14 

2:46 
L2 

9:28 
0.1 

16:14 
0.9 

21:28 
0.4 

Th 

14 
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0.5 

28:00 
1.4 

M,27 

6:42 
0.0 

14:23 
0.7 

17:69 
0.5 

■        •        • 
•        •        • 

W  27 

Om       6:44 
LI        0.1 

18:80 
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0.8  1 

8    28 

6:81 
—0.1 
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I  Low  Water,  which  is  the  datum  of  sou 
)  foot  below  mean  sea  level.    To  find  the  dc 
nus  (— )  sign  is  before  the  height,  in  which 

le  used  is  Central  Standard,  90th  Meridian  ^ 
treater  are  in  the  afternoon  (p.  m.),  and  whe 

moon;  }).  let  quar.;  Q,  full  moon;  Ci  ^  <] 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
:her  it  is  high  or  low  water.    The  heights,  in 
ndings  on  the  Coa^ct  and  Geodetic  Surve 
'ptfa  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

v.;  0^  is  midnight,  12^  is  noon;  all  hours  lee 
n  diminished  by  12  give  the  times  after  noon 

uar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day: 
L  feet  and  tenths,  are  reckoned 
y  Charts  for  this  region,  and 
Boundings  given  on  the  chart, 

»  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

farthest  north  or  south  of  the 
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Dayof— 
W.  Mo. 

•              1 

1 

Time  and  Heigl 
Low  ^ 

It  of  Hij 
^ater. 

19:58 
1.1 

12:46 
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a  oomparison  of  conaecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  CkMst  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.:  0*>  is  midnight.  12i>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.m  ),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

#,  new  moon;  }).  Ist  quar.;  0>  'ull  moon;  C  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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0.0  LO  0.7         0.8 

6:46  14:14  19:69    .    .    . 

0.1  0.9  0.6    ..    . 

1:56  7:56  14:29      20:13 

0.9  0.2  0.9         0.4 

2:22  9K)2  14:48      20:39 

LO  0.8  0.8         0.2 

8:87  10:26  14:45      21:11 

1.2  0.5  0.7         0.0 

4:50  11:84  14:85      21:52 

L8  0.7  0.8      —0.2 

6M  22:40 

L4  —0.8 

7:12  23:80 

L4  —0.4 


MAY. 


8 

2 


Day of— 
W.  Mo. 


N 


D 


G 


M 

;Tu 
w 

Th 
F 

S 

s 

M 

Tu 
W 

I 

Th 
F 

S 

s 

M 


8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


Tu:16 

wll7 


Th  13 


a 


E 


F 

S 

M 
Tu 
W 


19 
20 
21 
22 
23 
24 


Th  26 


F 

S 

M 


26 
27 

28 
29 


N  I  Tu'  30 


W 


31 


Time  and  Height  of  High  and 
Low  Water. 


8:30 

L4 

0:23  9:46 

—0.1  L4 

lao  11:01 

—0.8  1.4 

2:20  12:01 

-0.2  L8 

3:26  12:40 

—0.1  L2 

4:35  18:08  .    .    .    -    .    . 

0.1  LI 

5:60  18:29  20:10    .    .    . 

0.8  1.0  0.5    ..    . 

1:10  7:06  13:41      20:11 

0.7  0.4  0.9         0.4 

2:31  8:28  14:14      20:39 

0.8  0.5  0.8         0.3 

3:40  9:86  14:20      21:04 

LO  0.6  0.8         0.1 

4:44  10:62  18:56      21:30 

1.1  0.7  0.8         0.0 

5:41  21:55 

L2  —0.1 

6:40  2251 

L2  —0.1 

7-.81  22:53 

L8  —0.2 

8.'26  23:25 

L3  -0.2 

L8 

0:01  10:02 

-0.8  L3 

0:48  10:42 

-0.2  1.8 

1«9  11:16 

—0.2  L8 

2:89  11:46 

—0.1  L2 

8:48  12:0b 

0.1  LI 

5:00  12:20  18:40    .    .    . 

0.2  0.9  0.6    ..    . 

0K)6  6.-20  12:85      18:60 

0.8  0.4  0.8         0.3 

1:80  7:60  12:46      19:20 

1.0  0.6  0.8         0.1 

2:68  9:10  12:40      20:00 

LI  0.7  0.8     -0.1 

4:18  20:48 

L8  -0.8 

5:26  21:85  ....'.. 

1.4  —0.6 

6:86  22:26 

L6  —0.5 

7:41  28:16 

L5  —0.6 

8:46 

L5 

0:10  9:41 

—0.4  L4 


JUNE. 


a 

8 


G 

A 


£ 


Day  of — 

'  Time  and  Height  of  High  and 

W.  Mo,  Low  Water. 


Th 

F 

s 

M 

Tu 
W 

Th 
F 

S 

s 

M 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 


17 
18 
19 


N 


Tu  13 
W  14 
Th  15 

F   16 

I 

S  i 
§ 
M 
Tu  20 
W  21 
Th!22 

F    23 

1 

8  124 

§!25 

I 

M,26 

I 

Tu27 
W  28 
Th  29 
F    30 


1:05 
—0.8 

2K)2 
—0.1 

8:00 
0.1 

4:00 
0.8 

0H)9 
0.7 

1:58 
0.8 


8:20 
0.2 

4:40 
0.5 

0:20 
0.9 

2:09 
LO 

3:40 
L8 

6:01 
L4 

6K)9 
L5 

L6 

7:56 
L5 

8:86 
L4 


0:02 
—0.4 

0:58 
—0.2 


10:23 
L3 


10:55 
1.2 


11:28 
LI 


11:44 
LO 

6:32 
0.6 

6:66 
0.6 


18:56 
0.4 

12:00 
0.9 

12:21 
0.9 


19K)6 
0.3 

39:3.") 
0.2 


8:18 

20K)6   .    .    . 

1.0 

0.0   .    .    . 

4:24 
1.1 

20:31    .    .    . 
— 0.1    .    .    . 

6:2ft 

20:58   .    .    . 

1.2 

—0.1   .    .    . 

6:16 

21:24   .    .    . 

1.8 

—0.2   .    .    . 

7:10 

21:62    .    .    . 

1.4 

— 0.3    .     .    . 

7:52 
1.4 

22:24   .    .    . 
—0.3   .    .    . 

8:34 
1.4 

23K)2    .    . 
—0.4    .    .    . 

9K»5 
1.4 

23:42   .    .    . 
—0.8   .    .    . 

9:81 

1.4 

0:80 

9:58    .    .    . 

-0.3 

1.3   ..    . 

1-20 

10:20   .    .    . 

-0.1 

1.2    ..    . 

2:17 

10:80   .    .    . 

0.0 

LI    .    .    . 

10:86 
LO 

10:62 
0.9 

6K)6 
0.7 


17K)1 
0.6 

17:24 
0.8 

10:46 
0.8 


22:85 
0.8 


18:08 
0.0 


18:66 
—0.2 


19:46 
—0.4 

20:84 
-0.6 

21:26 
-0.6 

22:20 
-0.6 

28:10 
—0.6 


9:06 
L8 

9.-26 
L2 


The  tides  are  placed  In  the  order  of  occurrence*,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  \n  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Central  Standard,  90th  meridian  W.:  O**  Is  midnight.  12i>  is  noon:  all  hours  less  than  12  are  In  the  forenoon 
(a.m.).  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  afternoon;  forlnstance,  15:47  la  8:47  p.m. 

#,  new  moon;  }).  Ist  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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JULY. 


s  Dayof- 

2 ' 

I    \V.  Mo. 


Time  and  HeUfht  of  High  and 
Low  Water. 


I  S 
Tu 

'w 

Th 
F 


A|  S 

I 

s   M   10 

U  Tu  11 

I      I 

W  12 


Th 


13 


F  14 
15 
16 


17 


S 

E  M 

C  Tu  18 
W;19 
Th  20 


N 

P 


F 

S 

s 

M 

Tu 
W 


21 
22 
23 
24 
25 
26 


Th!27 
F   28 


E 


S 
8 
M 


29 
30 
31 


1:41  9:50 

0.0  1.1 

2:85  10:08  17:21      22:20 

0.2  1.0  0.4         0.7 

8:45  10:21  17:40    .    .    . 

0.5  0.9  0.8    ..    . 

0:28  4:55  10:41      18:16 

0.8  0.7  0.9         0.2 

2:15  6:35  10:45      18:51 

0.9  0.8  0.9         0.0 

8:40  19:25 

1.1  —0.1 

4:40  19:56 

1.2  — 0.1    : 

5:86  20r26 

1.3  —0.2 

6:21  21:00 

1.4  —0.3 

7:01  21:85 

1.4  —0.8 

7:40  22:11 

1.4  —0.4 

8:11  22:54 

1.4  —0.8 

859  23:38 

1.8  —0.8 

8:45 

1.3 

0:25  8:56 

—0.2  1.1 

1:18  9:05  14:50      18:53 

0.0  1.0  0.7         0.8 

2.10  9:06  15:18      21:04 

0.2  0.9  0.4         0.8 

8:16  9:15  15:49      22:50 

0.5  0.9  0.2         0.9 

4:21  9:05  16:40    .    .    . 

0.7  0.9  0.0    ..    . 

0:56  17:86 

1.0  —0.2 

8:00  18:38 

1.2  -0.3 

4:29  19:80 

1.8  —0.4 

6:80  20:26 

1.4  —0.5 

6:16  21:21 

1.4  —0.5 

6:55  22:16 

1.4  -0.4 

7:28  23K)7 

1.8  —0.8 

7:64  28:56 

1.2  —0.1 

8:06 

1.1 

0:44  8:20  14:86      18:42 

0.0  1.0  0.6         0.7 

1:29  8:86  16:16      20:36 

0.2  1.0  0.4         0.7 

2:80  8:48  16:45      22:26 

0.6  0.9  0.3         0.8 


AUGUST. 


a 

8 


£ 


N 

P 


E 


Day  of— I 


W. 


Tu 

w 

Th 
F 

S 

M 

Tu 
O  W 
Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 


Mo, 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


3:24  9:10  16:31    .    .    . 

0.6  0.9  0.2    ..    . 

0:30  17:18 

0.9  0.1 

2:19  18:00 

1.0  0.0 

3:35  18:36 

LI  —0.1 

4:26  19:15 

L3  —0.1 

5:11  19:61 

L8  —0.2 

5:60  20:35 

L4  —0.3 

6:26  21:19 

L4  —0.3 

6:66  22)05 

1.3  —0.3 

7:16  22:52 

L3  —0.2 

7:26  23:40 

LI  —0.1 

7:80  12:86  16:46    .    .    . 

1.0  0.8  0.9    ..    . 

0:28  7:83  12:68      18:18 

0.1  0.9  0.6         0.9 

1:20  7:40  13:86      19:41 

0.8  0.8  0.4         0.9 

2:11  7:42  14:11      21:26 

0.6  0.8  0.2         LO 

16:04  28:26 

0.0  LO 

16:06 

-0.1 

1:46  17:10 

1.1  —0.2 

8.-26  18:16 

L3  —0.8 

4:26  19:20 

L8  —0.8 

6:11  20:21 

L8  —0.8 

6:48  21:20 

L2  —0.8 

6:08  22:18 

L2  —0.2 

6:26  11:24  15:16      28:03 

LI  0.8  LO         0.0 

6:39  11:68  16:41      28:60 

LO  0.6  0.9         0.1 

6:47  12:84  18:04    .    .    . 

0.9  0.6  0.9    ..    . 

0:86  7KN)  13:16      19:26 

0.8  0.9  0.4         0.9 

1:38  7:26  13:44      20:82 

0.6  0.8  0.8         0.9 

2:80  7*.d0  14:80      22:14 

0.6  0.8  0.2         0.9 

0.1 

0:11  16:00 

LO  0.1 


SEPTEMBER. 


a 

8 


A 
8 


o 

E 


N 

P 


« 


S 


Day of— 


W.  Mo. 


F 

s 
s 

M 

Tu 

W 

Th 

F 
S 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


1:50  16:50 

LI  0.0 

2:50  17:86 

L2  0.0 

8:40  18:89 

L3  —0.1 

4:16  19:20 

L8  -0.1 

4:50  20:18 

1.8  —0.1 

6:15  21:06 

L2  —0.1 

6:33  10:46  18:48      22:00 

LI  0.8  0.9     —0.1 

5:46  10:84  16:19      22:50 

LO  0.7  LO         0.0 

5:68  10:68  16:86      23:42 

0.9  0.6  1.0         0.2 

6K)6  11:20  17:41    .    .    . 

0.8  0.4  1.1    ..    . 

0:34  6:07  11:56      18:58 

0.8  0.8  0.2         LI 

1:40  6:02  12:40      20.-25 

0.6  ^0.7  0.0         LI 

18:80  22KN) 

—0,1  LI 

14:80  23:66 

—0.2  L2 

16:86 

—0.2 

1:47  16:46 

L8  —0.2 

2:56  18K)0 

L8  —0.2 

8:88  19:10 

L2  —0.1 

4:09  20:15 

LI  —0.1 

4:80  9:85  13:30      21:14 

LO  0.8  0.9         0.0 

4:46  9:66  16K)1      22:08 

LO  0.6  LO         0.1 

5.-00  10:28  16:16      22:68 

0.9  0.6  LO         0.8 

6:16  11H)8  17:19      28:61 

0.8  0.4  LO         0.4 

6:29  11:81  18:25    .    .    . 

0.8  0.2  1.0    ..    . 

0:58  6:80  12:08      19:36 

0.6  0.8  0.2         LO 

1:66  6.-20  12:40      20:50 

0.7  0.8  0.1         1.1 

18:20  22:14 

0.0  LI 

14K)0  23:48 

0.0  LI 

14:46 

0.0 

1:00  15:38 

1.2  0.0 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights.  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  .soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.-  Oi*  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:47  is  8:47  p.  m. 

#.  new  moon;  ^,  1st  quar.;  0>  full  moon;  C  3d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


a  Day  of— 

a  w.  Mo, 


E 

o 


p 

N 


E 


S 
A 


s 

1 

M 

2 

Til 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

s 

8 

M 

9 

1A 

Will 

Th'l2 

F'13 

I 
I 

S  1 14 

S'l5 

m'i6 

Tu!l7 


vv 

18 

Th  19 

F   20 

S    21 

1 

S|22 

M 

23 

Tu 

24 

W 

25 

Th  26 

F'27 

S 

28 

§   29 

M 

30 

Tu  31 


Time  and  Height  of  High  and 
Low  Water. 


1:51 
1.2 

2:80 
1.2 

2:68 
1.2 

8:20 
1.1 

8:37 
1.0 

8:51 
0.9 

4:10 
0.8 

4:12 
0.7 

0.-03 
0.6 

11:21 
—0.2 

12:10 
—0.3 

13K)6 
—0.3 

14:05 
—0.3 

15:12 
-0.2 

1:05 
1.3 

1:51 
1.2 

2:20 
1.1 

2:40 
1.0 

2:53 
0.9 

8:16 
0.8 

3:29 
0.7 


16:&S 
0.0 

17:43 
0.0 


18:50 
0.0 

19:51 
0.1 

9K)5 
0.7 

9:14 
0.3 

9:85 
0.4 

lOKM 
0.2 

4:08 
0.7 

19:86 
1.8 


13:39 
0.9 

14:56 
1.0 

15:56 
1.1 

17:09 
1.2 

10:40 
0.0 


20.60 
1.3 

22:25 
1.3 

28:58 
1.8 


16:25 
—0.1 

17:40 


0.0 
18:58 


0.1 


8:28 
0.6 

8:60 
0.5 

9:16 
0.8 

9:89 
0.2 


18:14 
0.8 

14:40 
0.9 

15:46 
1.0 

16:54 
1.1 


20:51 
0.1 

21:51 
0.2 

22:50 
0.3 


18:20 
1.8 


NOVEMBER. 


£ 


20K)1 
0.3 

21:08 
0.4 

22:15 
0.5 

23:15 
0.6 


3:25 
0.7 

10:46 

10:11 
0.1 

18:58 

17:66    . 
1.1    . 

0.0 

1.2 

11:19 

20:00 

—0.1  . 
11:51 

1.2 
21:04 

—0.1 

1.2 

12:29 

22:09 

—0.1 

1.2 

13:06 

23:05 

—0.1 

1.2 

18:50 

23:53 

—0.1 

1.2 

14:45 

-^.  1 

0:80 

15:48 

1.2 

0.0 

1:00 
1.1 

16:57 
0.1 

m          •          •          • 
•          •          •          • 

o 

p 

N 


s 

A 


Day  of— 


W.  Mo.! 

W,  1 

Th'  2 

F  3 

S  4 

I 

S  5 

M'  6 

I 

Tu  7 

W.  8 


Th 


9 


F   10 

Sjll 

s|l2 

M|13 

Tu  14 

W  15 

Th  16 

17 

S    18 

S    19 


M 


20 


Tu21 

W  22 

Th  23 

F   24 

8i25 

S   26 

M|27 

Tu  28 

W  29 

I 
Th30 


Time  and  Height  of  High  and 
Low  Water. 


1:21  18:12 

1.1  0.2 

1:40  7:47  12-.55      19:28 

1.0  0.5  0.8  0.8 

1:51  7:59  14K)9      20:86 

0.9  0.4  1.0         0.4 

2:13  8:20  15:24      22:00 

0.8  0.2  1.2         0.6 

2:10  8:50  16:84      28:15 

0.7  0.0  1,3         0.7 

1:59  9:80  17:45    .    .    . 

0.8  —0.2  1.4    ..    . 

10:15  18:W 

—0.4  1.4 

11:03  20:05 

—0.4  L5 

11:65  21:15 

—0.5  1.4 

12:60  22:24 

-0.4  1.4 

13:50  23:19 

—0.8  L3 

14:52  23:59 

—0.1  1,2 

16K)0 

0.1 

0:36  17:11 

1.1  0.2 

0:46  7:25  12:34      18:82 

1.0  0.5  0.8         0.4 

1K)1  7:35  14K»      19:56 

0.9  0.4  0.9         0.5 

1:30  8:06  15.26      21:06 

0.8  0.2  1.0         0.7 

1:34  8:40  16:38    .    .    . 

0.8  0.1  1.1    ..    . 

9:10  17:40 

—0.1  1.2 

9:41  18:35 

-0.1  1.2 

10:18  19:31 

—0.2  L4 

10:42  20:21 

—0.2  L4 

11:15  21:07 

—0.3  1.4 

11:51  21:47 

—0.3  1.3 

12:31  22:20 

—0.2  L8 

13:20  22:51 

-0.2  1.3 

14:11  23:16 

—0.1  1.2 

15:12  23:36 

0.1  1.1 

6:46  9:05  16:25      23:49 

0.6  0.7  0.2         1.0 

6:20  11:43  17:47    .    .    . 

0.5  0.8  0.5    ..    . 


DECEMBER. 


s  Dayof- 

s 


S  ,  W.  Mo. 


E     F 

8 


1 
2 

S     3 

'MJ    4 

O  Tu    5 

i      I 
P  W     6 

I 

N  Th  7 
F  8 
S  9 
S 
M 
Tu 


W 


I 


10 

11 

12 

13 

Th  14 

F   16 

S  !l6 

I 

S    17 

M    18 

Tu  19 

W  20 

A  Th  21 

'  F   22 

S    23 

Si  24 


E 


M 

25 

Tu 

26 

W  27 

Th  28 

F   29 

8    30 

S 

31 

Time  and  Height  of  High  and 
Low  Water. 


1 


0:08 
0.9 

0:11 
0.8 

0:05 
0,8 

8:25 
—0.8 

9:13 
—0.5 

10K)1 
—0.6 

10:55 
—0.6 

11:48 
—0.6 

12:41 
-0.4 

13:38 
-0.2 

14:35 
0.0 

6:00 
0.6 

6:10 
0.4 

6:25 
0.3 

7:01 
0.1 

7:39 
0.0 

8:11 
-0.1 

8:45 
—0.2 

9:15 
-0.2 

9:46 
—0.3 

10:19 
—0.3 

10:51 
—0.3 

11:31 
—0.3 

12:15 
—0.2 

13:03 
—0.1 

13:55 
0.0 

4:60 
0.6 

4:38 
0.4 

5:00 
0.3 

5:41 
0.0 

6:01 
—0,2 


6:28 
0.3 

7K» 
0.1 

7:40 
-0.2 

17:10 
1.4 

18:15 
L5 


19:25 


L5 


20:24 
L5 


21:16 


L4 

21:53 
1.3 

22:23 


1,2 


22:49 


1.1 

8K)6 
0.7 

11:20 
0.7 

13:19 
0.9 

14:58 
1.0 

16:10 
LI 

17:16 
L3 


18:15 
L3 

19K)2 


1.4 
19:40 


L4 


20:22 
L4 


20:50 


L4 


21:11 
LS 

21:35 


1.8 


21:51 
L2 

22:02 


LI 

7:25 
0.7 

10K)l 
0.8 

11:48 
0.8 

18:40 
LO 

15:15 
L2 


18:10 
0.9 

14:40 
LI 

15:68 
L2 


15:85 
0.3 

16:68 
0.5 

18:16 
0.6 

19:40 
0.8 


14:54 
0.2 

16:08 
0.5 

17:22 
0.6 

18:56 
0.9 


19:15 
0.6 

20:86 
0.7 


23K)6 
LO 

23:21 
0.9 

28:43 
0.9 

28:45 
0.9 


22:09 
LO 

22:21 
0.9 

22:18 
0.9 

22:05 
LO 


I 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Slean  Low  Water,  which  Ls  the  datum  of  soundings  on  the  Coiu<t  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  0.6  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  Standard,  90th  meridian  W.:  0>>  is  midnight,  12t>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  0«  '^11  moon;  C  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

'Dayof— 

Time  and  Height  of  High  and 
1                 Low  Water. 

• 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

a  w.|mo. 

W.  Mo. 

1 

Wl    1 

W.  jMo. 

1 

8 

1 

3:80 
3.6 

10:20 
0.7 

15:22 
8.2 

22:15 
-^.2 

4:81 
8.8 

11:11     1631 
0.7        8.5 

28:13 
—0.8 

W 

1 

8:88 
4.0 

10:06 
0.3 

16-.28 
3.8 

22:17 
-0.6 

M 

2 

4:10 
3.6 

11:08 
0.8 

16.*00 
3.2 

22:56 
-0.2 

Th 

2 

6K)7 
8.6 

U:S8     16:56 
0.8        8.5 

28:50 
-0.1 

E 

Th 

2 

4:04 
8.8 

10:33 
0.4 

16:02 
8.8 

22:51 
—0.3 

Tu 

3 

4:50 
3.6 

11:46 
0.9 

16:37 
3.1 

28:86 
—0.1 

E 

F'   3 

5:40 
3.8 

12:00     17:84 
LO        8.8 

•  •        • 

•  •        • 

F 

3 

4:84 
8.6 

10:52 
0.6 

16:86 
8.7 

23.-26 
0.0 

W 

4 

5:82 
8.4 

12:28 
1.1 

17:16 
8.0 

•        •        • 
■        •        • 

r 

S 

4 

0:28 
0.8 

6:17     12:10 
2.9        L2 

18:15 
3.1 

S 

4 

5K)4 
3.2 

11 KW 
0.7 

17:12 
8.6 

23:59 
0.5 

Th 

5 

0:18 
0.1 

6:17 
3.2 

18:10 
L3 

17:58 
2.9 

8 

5 

1:18 
0.7 

6:67     12:07 
2.6        1.8 

19:05 
2.8 

8 

5 

6:88 
2.9 

10:58 
0.8 

17:62 
8.2 

•        «        • 

F 

6 

1:06 
0.3 

7:08 
2.9 

U.'OO 
L4 

18:45 
2.7 

D 

M 

6 

2:37 
L2 

7:40      12:20 
2.2        L4 

20:20 
2.6 

P 

M 

6 

0:22 
LO 

6:04 
2.6 

11:03 
0.9 

18:40 
2,9 

JE 

1 

S 

7 

2K)5 
0.6 

7:56 
2.6 

14:58 
1.6 

19:46 
2.6 

Tul    7 

1 

4:50 
1.4 

8:62     16:28 
L9  •    i;3 

22:48 
2.4 

D 

Tu 

7 

0.32 
L6 

6:36 
2.1 

U:20 
LO 

19:55 
2.4 

D    8 

i 

8 

8:22 

0.8 

9H)5 
2.3 

16.-06 
1.4 

21:10 
2.5 

W 

8 

6:40 
1.8 

11K)6      18K» 
1.8        LO 

•  •        • 

•  •        • 

W 

8 

5.-80 
L7 

7:20 
L8 

UHOO 
L2 

•        •        • 

1      1 

9 

4:50 
1.0 

10:28 
2.2 

17:12 
1.2 

22:56 
2.6 

p 

Th 

9 

153 
2.7 

7:40     12:80 
L2        L9 

19:12 
0.6 

N 

Th 

9 

1:40 
2.6 

7HJ5 
L5 

12:20 
L6 

17:58 
0.9 

1 

1 

1 

Tu'lO 

6:14 
1.0 

11:40 
2.3 

18:15 
0.0 

•  •         • 

•  »         • 

N 

F 

10 

2.-00 
3.0 

8:20     13:07 
LO        2.8 

20:00 
0.1 

F 

10 

2:02 
2.8 

7:87 
L3 

12-J)6 
2.0 

18:58 
0.4 

W  11 

1 

0:23 
2.8 

7:24 
0.9 

12:30 
2.3 

19:12 
0.6 

S 

11 

2:80 
8.2 

8:53     13:41 
0.9        2.7 

20:41 
-0.2 

S 

11 

2:12 
3.0 

8:02 
LI 

12:58 
2.4 

19:43 
0.0 

p 

1 

Th  12 

1:26 
8.1 

8:18 
0.8 

18:10 
2.5 

20:02 
0.2 

8 

12 

2:56 
8.4 

9:28     14:14 
0.8        8.1 

21  .-20 
—0.5 

8 

12 

2:21 
8.8 

8:27 
0.9 

13:27 
2.9 

20:22 
—0.3 

N 

F 

13 

2:14 
8.8 

9:02 
0.9 

18:46 
2.7 

20:47 
-«.l 

O 

M 

13 

3:20 
8.4 

9:50     14:47 
0.8        8.4 

21:58 
-0.5 

M 

13 

2:82 
8.4 

8:51 
0.7 

13:59 
8.3 

20:58 
-0.4 

o'  8 

1 

14 

2:55 
8.4 

9:48 
0.9 

14.^ 
2.9 

21:32 
-0.8 

Tu  14 

8:44 
8.4 

10:16     16:22 
0.8        3.6 

22:83 

—0.4 

o 

Tu 

14 

2:48 
3.4 

9:14 
0.6 

14:82 
3.6 

21:32 
—0.4 

8    15 

3:83 
3.4 

10:17 
1.0 

14-.67 
8.1 

22:13 
—0.8 

W 

15 

4.-0B 
8.3 

10:30     15:56 
0.8        8.7 

28H)5 
—0.1 

E 

W 

15 

8K)9 
8.4 

9:36 
0.5 

15K)4 
8.8 

22:05 
—0.2 

M   16 

4:07 
3.3 

10:52 
1.1 

15:82 
3.2 

22:56 
-0.3 

E 

Th 

16 

4:38 
8.1 

10:43     16:28 
0.9        8.6 

28:80 
0.2 

Th 

16 

8:82 
8.4 

9:67 
0.6 

15.-87 
8.8 

22:88 
0.0 

Tu  17 

1 

4:88 
3.1 

11:21 
1.2 

16:06 
3.8 

28:85 
-0.1 

F 

17 

4:58 
3.0 

10-.50     17K» 
0.9        8.4 

28:47 
0.6 

F 

17 

8:67 
3.8 

10:18 
0.6 

16K)6 
8.7 

22:58 
0.4 

• 

W.18 

6:09 
2.9 

11:47 
1.8 

16:46 
8.3 

•        •        • 

S 

18 

5:25 
2.8 

10:67      17:38 
0.9        8.1 

28:51 
LO 

S 

18 

4:22 
8.2 

10:18 
0.6 

16:42 
8.5 

28:18 
0.7 

Th 

19 

0:15 
0.2 

5:40 
2.7 

12:07 
1.4 

17:26 
3.1 

8 

19 

5:54 
2.6 

Um     18:17 
0.9        2.8 

28:68 
L8 

8 

19 

4:50 
8.0 

10:22 
0.5 

17:17 
3.2 

23:33 
LI 

E    f'20 

! 

0:58 
0.6 

6:10 
2.6 

12:20 
1.4 

18:10 
2.9 

M 

1 

20 

6:28 
2.4 

11:21      19.-08 
LO        2.6 

23:58 
L6 

M 

20 

5:19 
2.7 

10:82 
0.7 

17:66 
2.9 

23:46 
L3 

S    21 

1:82 
0.9 

6:45 
2.4 

12:40 
1.4 

18:54 
2.6 

J  Tu  21 

7:15 
2,1 

11:56      20:40 
L2        2.2 

•  «        • 

•  •        • 

A 

Tu 

21 

6.58 
2.6 

10:63 
0.9 

18:48 
2.5 

23:57 
L6 

C    8   22 

1 

1 

2:25 
1.3 

7:28 
2,2 

13:80 
L4 

19:58 
2.4 

W  22 

1 

1:07 
1.8 

8:40     17:12 
L9        L8 

•  ■        • 

•  •        • 

c 

W 

22 

6:36 
2.2 

11:80 
LI 

20:10 
2.2 

•        •         « 
«         •         • 

M  23 

1 

8:67 
1.4 

8:30 
2.1 

16:08 
1.4 

21:40 
2.2 

Th 

1 

23 

0:45 
2.2 

6:86     11:40 
L4        2.0 

18:28 
0.9 

s 

Th 

23 

6:28 
L6 

8:07 
L9 

16:43 
L3 

• 

•        •         • 

A 

Tu  24 

5:30 
1.4 

10:08 
2.0 

17:88 
1.1 

23:48 
2.3 

8    F   24 

1HJ5 
2.6 

7:80     12:40 
LO        2.3 

19:16 
0.5 

F 

24 

0:50 
2.3 

6:28 
L3 

11:20 
L9 

17:57 
0.9 

1 

W  25 

6:40 
1.3 

11:48 
2,2 

18:42 
0.8 

•  ■         • 

•  •         • 

S    25 

1 

1:28 
3.0 

8.-04      13:16 
0.7        2.7 

19:56 
0.1 

S 

25 

0:46 
2.7 

7K)7 
LO 

12:20 
2.3 

18:47 
0.4 

1 

Th  26 

0:52 
2.6 

7:32 
1.0 

12:40 
2.5 

19:80 
0.5 

8 

26 

1:68 
8.4 

8:38     13:50 
0.6        8.1 

20:80 
-0.3 

8 

26 

1:03 
3.1 

7:38 
0.7 

12:58 
2.7 

19:27 
0.1 

S 

1 

F   27 

1:31 
8.0 

8:15 
0.8 

18:28 
2.8 

20:12 
O.l 

M   27 

2:80 
3.7 

9.-08     14:26 
0.3        3.4 

21  H» 
—0.6 

M 

27 

1:32 
8.5 

8:08 
0.4 

18:26 
8.1 

20:08 
—0.3 

1 

S 

28 

2K)8 
8.8 

8:58 
0.6 

14:00 
3.1 

20:50 
—0.2 

• 

Tu  28 

8:00 
8.9 

9:42      14:55 
0.3        8.7 

21:42 
-0.6 

Tu 

28 

2:00 
8.7 

8:88 
0.3 

18:57 
8.5 

20:40 
-0.4 

8 

29 

2:44 
8.6 

9:30 
0.5 

14:37 
8.2 

21:27 
—0.4 

1 

W 

29 

2:82 
8.9 

9K)7 
0.2 

14:80 
8.8 

21:17 
-0.5 

• 

M  30 

1 

3:20 
3.8 

10:12 
0.6 

15:18 
8.4 

22:08 
-0.5 

B 

• 

Th 

30 

8:02 
8.9 

9:82 
0.2 

15.-05 
8.9 

21:53 
—0.3 

Tu31 

3*.66 
3.9 

10:40 
0.5 

15:47 
3.5 

22:88 
-0.5 

F 

31 

8:82 
8.7 

9:56 
0.8 

15.40 
8.9 

22:32 
-0.1 

Thetid 
acomparis 
from  Mean 
which  i«  1. 
unless  a  dl 

The  tin 
forenoon  (i 
is  3:47  p.m. 

•,ne^ 
equator;  A 

les  are  placed  In  the  order  of  occurrence,  wl 
on  of  coniseeutlve  heights  will  Indicate  whet 
Low  Water  Springs,  which  is  approximate 
S  feet  below  mean  sea  level.    To  find  the  dc 
Lnus  (— )  sign  is  before  the  height,  in  which 

ae  used  is  Mean  Local  Civil,  for  the  meridi 
ft.  m.).  all  greater  are  in  the  afternoon  (p.  m 

rmoon;  J),  Istqaar.;  Q,  full  moon;  (C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
.her  it  is  high  or  low  water.    The  heights,  in 
ily  the  datum  of  soundings  on  the  Admira 
ipth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

an  43°  10'  W.:  O**  is  midnight,  12»'  Is  noon;  a 
. )  and  when  diminished  by  12  give  the  times 

[Uar.;  E,  moon  on  the  equator;  N,  S.  moon 

m  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

Ity  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

11  hours  less  than  12  are  in  the 
after  noon;  for  instance,  15:47 

farthest  north  or  south  of  the 
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APRIL. 


a 

8 


N 


E 

o 


A 

s 


£ 


Day  of— 


W. 


8 
8 
M 
Tu 
W 
Th 
F 
S 

M 


Mo. 


Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

8 

S 
M 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


Time  and  Height  of  High  and 
Low  water. 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Tu  25 
W  26 
Th  27 


F 

8 


28 
29 
30 


4:02  10:17  16:18  28:08 

3.4  0.4  3.8  0.8 

4:32  10:80  16:58  23:50 

8.1  0.4  3.6  0.9 

S.-OO  10:80  17:40  .    . 

2.8  0.6  3.2  ..    . 

0:50  5:28  10:38  18:32 

L4  2.5  0.7  2.8 

3.00  6:55  10:55  19:52 

1.8  2.2  0.8  2.3 

11:20 

0.9 

1:28  17:82 

2.7  0.8 

1:45  7:02  11:62  18:32 

2.9  1.5  2.0  0.8 

1:50  7:25  12:30  19:18 

3.0  1.2  2.5  0.1 

1:50  7:50  13:03  19:55 

3.1  0.9  3.0  —0.1 

1:53  8:10  13:37  20:30 

3.2  0.7  8.4  —0.2 

2:08  8:35  14:08  21:02 

3.2  0.4  3.6  —0.1 

2:80  9:00  14:43  21:83 

8  3  0.3  8.8  0.1 

2:57  9:28  15:17  22:00 

8.3  0.2  3.8  0.3 

8:22  9:43  15:50  22:30 

3.8  0.2  3.7  0.6 

3:53  10:00  16:25  22:48 

3.2  0.3  3.5  1.0 

4:23  10:12  17:02  22:52 

8.0  0.4  8.2  1.8 

4:57  10:28  17:46  28:00 

2.8  0.6  2.9  1.6 

5:36  10:43  18:40  28:15 

2.5  0.8  2.6  L8 

6:22  11:18  20KX)  .    .    . 

2.2  LO  2.4  ..    . 

4:40  7:43  18:00  22:10 

L6  2.1  1.2  2.4 

6:47  10:07  17:10  28:46 

1.4  L9  0.8  2.8 

6:28  11:82  18:03  .    .    . 

1.0  2.3  0.4  ..    . 

0:28  7:00  12:15  18:50 

3.1  0.8  2.7  0.1 

IKX)  7:80  12:68  19:32 

8.8  0.5  3.1  —0.1 

1:30  8.-02  13:30  20:15 

3.6  0.4  3.6  —0.2 

2.'00  8:32  14:07  20:56 

3.6  0.2  3.7  —0.2 

2:80  9:00  14:48  21:87 

8.6  0.2  8.9  0.0 

3:02  9:28  15:25  22:20 

8.4  0.2  8.9  0.4 

3:83  9:55  16K>7  28K)8 

8.2  0.2  8.7  0.8 
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§ 
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Th 
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1 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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Time  and  Height  of  High  and 
Low  Water. 


Tu  16 

I 
W  17 


Th 


18 


F   19 


8 
M 


20 
21 

22 


Tu23 


W 
Th 


24 
25 


F   26 


8 
H 
M 
Tu 


27 
28 
29 
30 


W  31 


4:03 
2.9 

0:00 
1.3 

1:25 
L7 

2:60 
L6 

0:23 
2.6 

0:48 
2.6 

l.-OO 
2.7 

0:57 
2.7 

0:68 
2.8 

1:03 
2.9 

1:25 
8.0 

1:52 
8.2 

2:23 
8.2 

2:56 
3.2 

8:80 
8.1 

4«7 
8.0 

4:46 
2.8 

1:00 
L6 

2:80 
1.6 

8:40 
1.6 

4:46 
L8 

6:32 
LI 

6:10 
0.9 

0:15 
8.1 

0:62 
8.2 

1:27 
3.2 

2:00 
3.1 

2-.85 
8.0 

8:08 
2.9 

8:42 
2.8 

0:13 
L4 


10:20 
Q.3 

4:82 
2.7 

5:0b 
2.5 

6:40 
2.2 

4K)5 
L9 

5:22 
L8 

6K)2 
L6 

6:38 
L2 

7:00 
0.9 

7.-28 
0.6 

7:57 
0.4 

8.-28 
0.8 

9:00 
0.2 

9:33 
0.2 

10:05 
0.2 

10:40 
0.3 

11:10 
0.5 

6:28 
2.5 

6:20 
2.3 

7:28 
2.1 

8:67 
2.2 

10:22 
2.4 

11:25 
2.7 

6:47 
0.7 

7:22 
0.5 

7:68 
0.4 

8:85 
0.2 

9:15 
0.1 

9:57 
0.1 

10:43 
0.2 

4:17 
2.7 


16:50 
8.4 

10:38 
0.4 

10:66 
0.6 

14.-00 
0.8 

6:38 
2.0 

8:20 
2.0 

10:40 
2.2 

11:47 
2.6 

12:80 
3.0 

18:08 
3.8 

13:45 
3.5 

14:20 
3.6 

15K)0 
3.6 

15:38 
3.6 

16:18 
3.4 

16:58 
8.2 

17:42 
8.0 

12:20 
0.7 

13:52 
0.8 

15:08 
0.8 

16:16 
0.7 

17:16 
0.6 

18K)8 
0.4 

12:17 
8.0 

13:03 
8.3 

18:48 
3.6 

14:83 
3.7 

15:18 
8.7 

16:a3 
3.5 

16:50 
3.2 

1143 
0.3 


17:40 
3.0 

18:37 
2.7 


15:85 
0.7 

16:62 
0.6 

17:62 
0.4 

18:40 
0.3 

19:20 
0.3 

19:58 
0.2 

20:38 
0.3 

21:07 
0.6 

21:42 
0.7 

22:18 
0.9 

22:55 
LI 

28:45 
L4 


18:38 
2.8 

19:48 
2.6 

21:13 
2.6 

22:33 
2.8 

23:82 
2.9 


19:00 
0.3 

19:60 
0.2 

20:40 
0.3 

21:30 
0.5 

22:20 
0.8 

23:15 
LO 


17:42 
2.9 
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9 
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10 

S 

11 

M 
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Tu  13 

W 

14 

Thl5 

F 

16 

8 

17 

S 

18 

M 

19 

Tu  20 

W 

21 

Th 

22 

F 

23 

8 

24 

S 

25 

M 

26 

Tu 

W 

Th 


27 
28 
29 
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Time  and  Heifht  of  High  and 
Low  Water. 


1:16 
L6 

2:10 
L6 

8:08 
L8 

4:08 
L6 

4:52 
L5 

6:82 
1.2 

6:07 
LO 

0:10 
2.7 

0:43 
2.8 

1:20 
2.9 

2:00 
8.0 

2:88 
3.1 

3:18 
3.1 

3:57 
3.0 

4:38 
2.9 

0:48 
L3 

1:46 
L3 

2:40 
L4 

8:85 
L8 

4:25 
L2 

5:12 
LI 

6:00 
0.9 

0:16 
2.7 

0.56 
2.7 

1:86 
2.7 

2:13 

2.8 

2:52 
2.9 

8:30 
2.9 

4m 
2.9 

0:36 
L6 


4:67 
2.6 

6:40 
2.6 

6:87 
2.4 

7:52 
2.4 

9:27 
2.4 

10:50 
2.6 

11:52 
2.8 

6:47 
0.7 

7:28 
0.6 

8:08 
0.3 

8:50 
0.2 

9:32 
0.1 

10:18 
0.1 

10:57 
0.2 

11:48 
0.8 

5:22 
2.7 

6:10 
2.6 

7:03 
2.6 

8:07 
2.5 

9:20 
2.6 

10:87 
2.7 

11:47 
2.9 

6:47 
0.7 

7:37 
0.5 

8:25 
0.2 

9:13 
0.0 

10:03 
—0.1 

10:55 
—0.1 

11:46 
0.0 

4:50 
2.9 


12:48 
0.4 

18:66 
0.5 

15K)6 
0.6 

16K» 
0.7 

17.-08 
0.7 

17:55 
0.7 

18:48 
0.7 

12:38 
8.0 

13:22 
8.2 

14K)5 
8.8 

14:46 
8.4 

16:25 
8.4 

16:08 
8.4 

16:50 
8.8 

1757 
8.2 

12:32 
0.4 

18:26 
0.5 

14:22 
0.6 

15:28 
0.6 

16:30 
0.7 

17:36 
0.7 

18:40 
0.7 

12:47 
8.2 

13:40 
3.4 

14:80 
3.4 

15:18 
8.4 

16:05 
8.8 

16:50 
8.1 

17:82 
2.9 

12:86 
0.2 


18:40 
2.7 

19:48 
2.4 

21:50 
2.3 

23:00 
2.3 

23:20 
2.4 

23:40 
2.5 


19:27 

0.7 

20:08 
0.8 

20:.tO  , 
0.8  I 

21:33 
0.9 

22:17 
1.0 

23:03 
1.1  : 

23:55 
L2 


18:27 
3.1 

19:20  , 
2.9  . 

20:20 
2.8 

21:28 
2.7 

22:32  i 
2.7 

23:28  . 
2.7 


19:42 
0.7 

20:40 
0.8 

21:32 
0.9 

22:20  I 
1.0 

23:10 
1.2 

23:58 
1.4 


18:16 
2.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  m  feet  and  tenths,  are  reckon^ 
from  Slean  Liow  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  is  1.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  i^  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Mean  Local  Civil,  for  the  meridian  idP  10'  W.:  0^  is  midnight,  r2*>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)and  when  diminished  by  12  give  the  timesafter  noon;  for  instance,  16:47  is 
3:47  p.  ro. 

#,  new  moon;  }),  1st  quar.;  O.  full  moon;  (^,  3d  qoar.;  E,  moon  on  the  equator,  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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2.9 

13:25 
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B  feet  below  mean  sea  level.    To  find  the  dc 
Inus  (— )  sign  is  before  the  height,  in  which 

ne  used  is  Mean  Local  Civil,  for  the  meridi 
I.  m.),all  greater  are  in  the  afternoon  (p.  m.j 

th  their  times  on  the  flrst  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  In 
?ly  the  datum  of  soundings  on  the  Admiral 
ipth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

an  43°  10'  W.;  O*"  is  midnight.  12«>  is  noon;  al 
and  when  diminished  by  12  give  the  times  a 

Q  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

1  hours  less  than  12  are  in  the 
iter  noon;  for  instance,  15:47  is 

1    •' 

eq 

•.new 
aator.  A 

'moon;  ^ 
,  P,  moon 

,  1st  quar.;  Q,  full  moon;  Ci  8d  q 
in  apogee  or  perigee. 

uar..  E,  moon  on  the  equator,  N,  S,  moon 

farthest  north  or 

south  of  the 
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1 — 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

§ 

Day  of— 

Time  and  Heisht  of  High  and 
Low  water. 

• 

a 

8 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  water. 

W.JMo. 

W.JMo. 

w:  1 

1 

W. 
F 

Mo. 
1 

S 

1 

4:28 
1.2 

12:00 
2.4 

17:68 
1.5 

23:10 
1.9 

6:42 

a5 

12.-00 
3.0 

18:32 
0.7 

23:66 
2.7 

£ 

5:50 
0.5 

11:62 
2.9 

18.*23 
0.7 

«        •        ■ 
•        •       • 

M 

2 

6:32 
0.8 

12:28 
2.6 

18:36 
1.0 

•  •        • 

•  •        ■ 

Th    2 

6:23 
0.2 

12:82 
3.8 

19K)0 
0.6 

»        •        • 

•        •        • 

S 

2 

0:00 
2.9 

6:88 
0.4 

12:30 
3.1 

19:00 
0.6 

Tu 

3 

0:00 
2.3 

6:18 
0.4 

12:38 
8.0 

19:06 
0.7 

£ 

F 

3 

0:81 
8.1 

7:05 
0.D 

13K)2 
3.6 

19:80 
0.3 

§ 

3 

0:45 
3.8 

727 
0.8 

18.-06 
3.2 

19J)5 
0.3 

W 

4 

0:30 
2.7 

6:68 
0.1 

13:06 
3.4 

19:37 
0.4 

S!    4 

1:07 
8.4 

7:43 
—0.1 

3.6 

20:00 
0.2 

M 

4 

1:28 
8.6 

6:16 
0.8 

13:40 
8.2 

20:12 
0.1 

Th 

5 

1:02 
8.1 

7:34 
-0.2 

13:31 
3.6 

20:06 
0.3 

S 

5 

1:44 
8.7 

8:24 
-0.1 

14:04 
3.6 

20:80 
0.1 

Tu'   5 

2:18 
8.7 

9.-03 
0.6 

14:16 
3.1 

20:50 

0.1  j 

F 

6 

1:84 
8.4 

8:11 
-0.4 

14:04 
3.8 

20:32 
0.2 

O 

M 

6 

2:22 
3.9 

9K)5 
0.0 

14-.86 
8.4 

20:66 
0.1 

9 

W 

6 

2:57 
3.7 

9:58 
0.7 

14:48 
3.0 

21:30  : 
0.0 

E 

8 

7 

2:07 
8.7 

8:47 
-0.4 

14:34 

3.8 

21:01 
0.2 

Tu 

7 

3:02 
8.9 

9:60 
0.4 

15:06 
8.2 

21:26 
0.1 

N 

Th 

7 

8:40 
8.6 

10:43 
1.0 

15^22 
2.9 

22:15 
0.0 

o 

S 

8 

2:42 
8.9 

9:28 
-0.8 

15:05 
3.7 

21:26 
0.2 

P 

W 

8 

8:44 
8.8 

10:37 
0.8 

16:40 
8.0 

21:56 
0.2 

F 

8 

437 
3.4 

11:40 
1.3 

15:57 
2.9 

23:10 
0.1  . 

M 

9 

3:18 
8.9 

10:00 
0.0 

15:36 
3.4 

21:48 
0.3 

Th 

9 

4:28 
8.6 

11-.38 
1.2 

16:10 

2.8 

22:17 
0.4 

8 

9 

6:07 
8.1 

12:42 
L6 

16:83 
2.7 

.    .    .  1 
.    .    .  1 

Tu 

10 

3:66 
8.8 

10:42 
0.4 

16«7 
3.1 

22KN) 
0.4 

N 

F 

10 

5:17 
8.1 

18:07 
1.6 

16:44 
2.6 

22:86 
0.6 

H 

10 

0:13 
0.3 

6:10 
2.7 

18:42 

1.8 

17:17  i 
2.6 

W 

11 

4:86 
8.6 

11:80 
0.9 

16:34 
2.8 

22:06 
0.5 

S 

11 

6:17 
2.7 

14:86 
L9 

17:20 
2.4 

•        •        • 

M 

11 

1:27 
0.4 

7:16 
2.6 

14:42 
1.9 

18:06 
2.4 

p 

Th 

12 

5:20 
3.2 

12:68 
1.4 

17:06 
2.5 

22:12 
0.7 

s 

12 

1:42 
0.8 

7:60 
2.4 

15:55 
1.9 

18:15 
2.2 

(L 

Tu 

12 

2:88 
0.6 

8:42 
2.2 

16:40 
L8 

19:13 
2.3 

N 

F 

13 

6:15 
2.8 

18:46 
1.9 

17:37 
2.2 

22:32 
0.9 

c 

M 

13 

8:13 
0.7 

11:26 
2.7 

17KK) 
1.8 

19:52 
2.0 

£ 

W 

13 

8:40 
0.7 

11:80 
2.8 

16:32 
L6 

20:50 
2.3 

V  S 

14 

12:20 
2.6 

•  ■        • 

•  •        • 

■         •         » 
•         •         ■ 

•         •      • 

Tu 

14 

4:27 
0.6 

11:42 
2.7 

17:38 
1.6 

22:16 
2.1 

Th  14 

4:42 
0.7 

11:37 
2.3 

17:18 
L3 

22:30 
2.4 

8 

15 

3:37 
1.0 

12:47 
2.7 

W 

15 

5:25 
0.4 

12:12 
2.7 

18:10 
1.2 

28:28 
2.6 

F115 

1 

6:40 
0.8 

11:43 
2.4 

17:57 
1.0 

23:40 
2.7  , 

•         ■         • 

•         ■      • 

M 

16 

6:00 
0.6 

13:06 
2.9 

18:27 
1.5 

23:85 
2.0 

£ 

Th 

16 

6:13 
0.3 

12:40 
2.8 

18:40 
0.9 

•        •        • 
«        •        « 

8 

16 

6:82 

0.8 

12:07 
2.6 

18^7 
0.8 

•  •        • 

•  •         « 

Tu 

17 

6:00 
0.3 

18:16 
3.0 

18:64 
L2 

•         •         • 

F 

17 

0:06 
2.9 

6:67 
0.8 

12:60 
2.9 

19:05 
0.7 

8 

17 

0:82 
2.9 

7:17 
0.8 

12:35 
2.6 

19:17  1 
0.5 

W 

18 

0K)6 
2.5 

6:43 
0.0 

13±2 
8.1 

19:20 
0.9 

S  il8 

0:48 
3.2 

7:88 
0.2 

18:07 
8.0 

19-.3S 
0.4 

m!i8 

1:15 
3.1 

7:68 
0.8 

13:10 
2.8 

19:57 
0.2 

Th 

19 

0:38 
8.0 

7:23 
-0.1 

18:30 
3.2 

19:43 
0.7 

8 

19 

1:26 
8.6 

8:10 
0.3 

18:82 
3.1 

20:07 
0.2 

Tu,19 

1 

1:68 
3.2 

8:87 
0.8 

13:48 
3.0 

20:37 
0.1 

£ 

F 

20 

1:12 
8.3 

8:00 
-0.2 

18:46 
3.2 

20:06 
0.6 

• 

M 

20 

2:00 
8.6 

8:48 
0.6 

14:00 
8.1 

20J» 
0.1 

• 

W 

20 

2:82 
8.3 

0:15 
0.9 

14:20 
8.1 

21:17 
0.0 

S 

21 

1:46 
3.6 

8:35 
—0.1 

14:07 
8.2 

20:30 
0.3 

Tu 

21 

2:37 
3.5 

9:17 
0.7 

14:80 
8.1 

21:10 
0.1 

B 
A 

Th 

21 

3:06 
8.4 

9:68 
0.9 

14:66 
8.1 

21:57 
0.0 

• 

8 

22 

2:18 
3.8 

9:07 
0.1 

14:90 
3.2 

20:54 
0.2 

W 

22 

3:15 
8.4 

9:48 
0.9 

16:06 
8.1 

21:48 
0.2 

F 

22 

8:48 
3.4 

10*^ 
1.0 

15:87 
3.1 

22-JJ7 
0.1 

M 

23 

2:52 
8.8 

9:37 
0.4 

14:67 
8.2 

21:16 
0.2 

8 

Th 

23 

3:63 
8.3 

10.-22 
1.2 

15:40 
8.0 

22:20 
0.3 

8 

23 

4:28 
8.8 

11:17  ■ 
1.1 

1616 
3.0 

28:20 
0.2 

,Tu 

24 

8:27 
3.6 

lOKK) 
0.8 

15:26 
3.1 

21:32 
0.3 

A 

F 

24 

4:83 
8.1 

11:06 
L4 

16:20 
2.8 

23.-00 
0.5 

S  '24 

6:10 
B.2 

12K» 
1.2 

16:58 
2.9 

•  «        • 

•  •        ■ 

W 

25 

4:03 
3.4 

10:10 
1.1 

16:58 
2.9 

21:43 
0.4 

S 

25 

6:20 
3.0 

12:80 
1.6 

17:03 
2.6 

•        •        • 

■        •        • 

M25 

1 

-  0:00 
0.3 

50^3 
8.1 

12:67 
LS 

17:40 
2.8 

1 

Th 

26 

4:42 
8.1 

10:16 
1.4 

16:29 
2.7 

21:52 
0.6 

§ 

26 

0:18 
0.7 

6:13 
2.7 

14:06 
L6 

17:52 
2.4 

Tu;26 

0:53 
0.5 

6:48 
2.9 

18:57 

1.4 

18:30 
2.6 

s 

A 

F 

27 

6:25 
2.8 

10:22 
1.6 

17:07 
2.6 

22:12 
0.8 

M 

27 

1:40 
0.9 

7:18 
2.6 

16:18 
L6 

19:00 
2.2 

W  27 

1 

1:66 
0.6 

7:88 
2.7 

14:66 
L4 

19:28 
2.5 

S 

28 

6:22 
2.6 

10:42 
1.9 

17:58 
2.2 

22:43 
1.1 

D 

Tu 

28 

2:53 
0.8 

8:43 
2.5 

16:20 
L4 

20:28 
2.1 

E 
3) 

Th 

28 

3KK) 
0.8 

8:46 
2.6 

16:00 
L4 

20:43 
2.4 

8 

29 

7:46 
2.8 

16:22 
L8 

19:23 
2.0 

•  •        • 

•  •        ■ 

W  29 

4:00 
0.7 

10:08 
2.6 

17:10 
1.1 

22:00 
2.3 

F  29 

1 

4:12 
0.8 

lOKX) 
2.6 

16:68 
L2 

22:13 
2.5 

D 

M 

30 

8:50 
1.0 

10:40 
2.4 

17:19 
1.4 

22K)2 
L9 

Thj30 

1 

4:f5 
0.6 

11:08 
2.8 

17:48 
0.9 

28:06 
2.6 

8    30 

6:28 
0.9 

11:10 
2.5 

17:46 
1.0 

28:82 
2.7 

Tu 

31 

4:68 
0.7 

11:88 
2.7 

17:68 
1.0 

:he  ordi 
height 
ngs,  wh 
n  sea  le' 
>efore  tl 

xjcal  Ci 
rare  in 

lar.;  O. 
fee  or  p 

23:16 
2.3 

1 

e,  wi 
whei 
nate 
ede 
hich 

ridia 

(p.i 

3dc 

[th  their  t 
ther  it  is ) 
ly  the  dat 
pth  of  wai 
i  case  sub 

,n  43°  lO' ' 
n. )  and  v 

luar.;  E,  i 

S   31 

6:80 
0.8 

12:06 
2.6 

1836    .    .    . 
0.7    ..    . 

3  of  each  day; 
are  reckoned 
1  regrion.  and 
on  the  chart, 

1 12  are  in  the  ' 
r  south  of  the 

a< 
fr. 
w 

UI 

fo 
15 

^q 

Th 
com] 
r>m  5 
hlch 
iless 

Th 
reno 
:47ii 

•. 
[uatc 

etid 
pans 
lean 
isl. 
am 

etii 
on  ( 
J  3:47 

)t;  a 

[es  are  placed  in  i 
on  of  consecutive 
Low  Water  Sprii 
B  feet  below  meai 
inus  (— )  sign  is  I 

ae  used  is  Mean  I 
a.  m.),allgreate] 
p.m. 

r  moon:  ^,  Ist  qi 
,  P,  moon  in  apof 

jr  of  oc< 
swill  ii 
ich  is  a 
vel.   Tc 
tie  heig 

vil,  for 
the  afl 

full  m 
erigee. 

3urrenc 
idicate 
pproxit 
>  nnd  th 
ht,  in  w 

the  me 
:ernoon 

oon:  (^, 

imes  on  the  first  line  a 
ligh  or  low  water.   Th 
;um  of  soundings  on  t 
ter,  add  the  tabular  he 
tract  it. 

W'.:  0^  is  midnight,  12 
rhen  diminished  by  1 

noon  on  the  equator; 

nd 
eh 
.he 
igh 

»  is 
2g 

N, 

heig 
eigh 
Adn 
tto 

noo 
ive  1 

S,  m 

htsc 
t8,in 
lirali 
thefi 

tn;  a 
the  1 

lOon 

m  the  second  Urn 
feet  and  tenths. 
ty  Charts  for  this 
■oundings  griven 

11  hours  less  than 
times  after  noon; 

farthest  north  oi 
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JANUARY. 

FEBRUARY. 

MARCH. 

i 

Day of— 

Time  and  Height  of  Hi«rh  and 
Low  Water. 

m 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  water. 

• 

'Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Ma 
1 

W. 
W 

Mo. 

1 

W. 
W 

Mo. 
1 

» 

1:82 
0.6 

7:41 
1.8 

12:40 
0.3 

20K)5 
2.1 

2:10 
0.6 

7:43 
1.8 

18:17 
-0.2 

20:42 
2.6 

• 

0:67 
0.5 

6:46 
L8 

12:09 
—0.1 

19:83 
2.4 

M 

2 

2:05 
0.6 

8K)2 
L2 

18.-08 
0.1 

20:88 
2.8 

Th 

2 

2:47 
0.5 

8K)8 
L8 

13:59 
—0.4 

21:21 
2.6 

Th 

2 

1:40 
0.4 

7:23 
L4 

12:68. 
-0.3 

20:17 
2.6 

Tu 

3 

2:40 
0.6 

8:10 
L2 

18:40 
-0.1 

21:10 
2.4 

E 

F 

3 

3:28 
0.5 

8:42 
L4 

14:42 
—0.6 

22KJ5 
2.6 

E 

F 

3 

2.-22 
0.4 

8:01 
L6 

13:45 
—0.4 

21:02 
2.6 

W 

4 

8:12 
0.6 

8:20 
1.2 

14:14 
—0.8 

21:38 
2.5 

S 

4 

4:12 
0.5 

9:20 
L4 

15:81 
—0.6 

22:52 
2.6 

S 

4 

8:05 
0.4 

8:42 
L6 

14:86 
—0.6 

21:50 
2.6 

1 
1 

Th 

5 

8:50 
0.6 

8:42 
1.2 

14:54 
-0.4 

22:16 
2.6 

s 

6 

4:58 
0.6 

10K)6 
L4 

16:22 
—0.6 

23:46 
2.6 

8 

5 

8.48 
0.4 

9:23 
1.7 

16:28 
—0.6 

22:42 
2.5 

F 

6 

4:82 
0.6 

9:15 
L2 

15:88 
—0.4 

28:00 
2.6 

3) 

M 

6 

5:46 
0.6 

10:58 
L6 

17:17 
-0.4 

•         »         • 

P 

M 

6 

4:32 
0.4 

10:09 
L8 

16:21 
—0.5 

28:87 
2.4 

£ 

S 

7, 

5:17 
0.6 

9:57 
1.2 

16:25 
—0.4 

23:50 
2.6 

Tu 

7 

0:46 
2,4 

6:87 
0.6 

11:58 
L6 

18:18 
j-0.3 

D 

Tu 

7 

5:17 
0.4 

11«1 
L8 

17:20 
-0.4 

•  •        • 

•  •        • 

D 

s 

8 

6:06 
0.6 

10:50 
1.8 

17:18 
-0.4 

•        •        • 

W 

8 

1:48 
2.2 

7:82 
0.6 

13:10 
L6 

19.27 
—0.2 

W 

8 

0:37 
2.2 

6K)4 
0.5 

12:02 
1.9 

18:25 
—0.3 

M 

9 

0:48 
2.5 

7H)5 
0.6 

11:57 
1.3 

18:18 
—0.8 

p 

N 

Th 

9 

2:56 
2.1 

8:27 
0.6 

14:87 
L8 

20:45 
—0.1 

N 

Th 

9 

1:40 
L9 

6:58 
0.5 

18:12 
2.0 

19:87 
-0.2 

Tu 

10 

1:58 
2.4 

8:05 
0.6 

13:18 
1.3 

19:26 
-0.2 

F 

10 

4H)2 
L9 

9:28 
0.5 

15:57 
2.0 

22:08 
—0.1 

F 

10 

2:48 
L7 

7:47 
0.6 

14:82 
2.1 

21:00 
—0.1 

1 

W 

11 

8:03 
2.8 

9:03 
0.5 

14:48 
1.4 

20:42 
-0.2 

S 

11 

5K)5 

L8 

10:20 
0.4 

17:07 
2.3 

23:27 
-0.1 

S 

11 

8:56 
L6 

8:45 
0.5 

15:50 
2.8 

2223 
0.0 

p 

Th 

12 

4:12 
2.2 

10:00 
0.4 

16:12 
1.7 

22:02 
-0.1 

S 

12 

6:01 
1.7 

11:12 
0.2 

18:10 
2,6 

t        •        • 
•        •        • 

s 

12 

4:57 
L4 

9:45 
0.4 

16:58 
2.6 

28:48 
0.0 

N 

F 

13 

5:12 
2.1 

10:53 
0.8 

17:20 
2.0 

23:20 
—0.2 

o 

M 

13 

0:39 
0.0 

6:58 
L6 

12.02 
0.0 

19:09 
2.8 

M 

13 

5:51 
L4 

10:43 
0.2 

18:01 
2.7 

>        •        • 

0 

S 

14 

6:10 
2.0 

11:41 
0.2 

18:20 
2.3 

•  •         • 

•  •         • 

Tu 

14 

1:45 
0.0 

7:41 
L5 

12:60 
—0.2 

20:05 
3.0 

o 

Tu 
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2^  is  noon 
,  give  the 

;  all  hours  less  than 
times  after  noon;  for 

#.  new 
equator;  A 

rmoon;  ^ 
,  P,  moon 

1, 1st  quar.:  Q,  full  moon;  C.  3d  c 
in  apogee  or  i>erigee. 

luar.:  £,  moon  on  the  equator;  N,  b,  moon 

farthest  north  or  south  of  the 

...           — — 
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JANUARY, 

1 

FEBRUARY.                          | 

MARCH. 

1    . 

1 

1— 

Day  of— 

Time  and  Height  of  High  and 

Low  Water. 

• 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

« 

i, 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.!mo. 

W. 
W 

Mo. 

1 

W.I  Mo. 

t 
1 

1 

8:fi6 
6.1 

11:02 
—0.4. 

17:22 
8.1 

22:18 
1.7 

4:43 
5.3 

11:47 
-0.4 

18:07 
8.5 

23:26 
L2 

1 
1 

W 

1 

3:44 
6.2 

'lO:30 
-0.3 

16:46 
8.8 

22:20 
0.8 

M 

2 

4:33 
5.2 

11:41 
—0.4 

18:08 
3.1 

22:67 
1.7 

Th 

2 

5:40 
5.2 

12:26 
-0.3 

18:45 
3.7 

•  •        • 

•  •        • 

e; 

Th 

2 

4:38 
5.2 

11:10 
-0.2 

17:26 
4.0 

28:10 
0.6 

Tu    3 

5:14 
6.2 

12:18 
—0.5 

18:42 
3.2 

28:88 
1.6 

8 

F 

3 

0:15 
1.0 

6:28 
5.0 

13K)6 
-0.1 

19:26 
8.9 

F 

3 

5.-23 
5.1 

11:50 
-0.1 

18:05 
4.3 

•  •        « 

•  «        • 

W 

4 

5:57 
5.2 

12:58 
-0.4 

19:21 
8.8 

•  •        • 

•  •        • 

S 

4 

L-OS 
0-9 

7:20 
4.7 

18:46 
•     0.1 

20K)6 
4.2 

S 

4 

0:02 
0.4 

6:15 
4.8 

12:82 
0.2 

18:45 
4.4 

Th 

5 

0:25 
1.5 

6:41 
5.1 

13:37 
-0.8 

20:01 
8.5 

s 

5 

2.-06 
0.7 

8:15 
4.4 

14:30 
0.4 

20:49 
4.4 

§ 

5 

0:52 
0.2 

7:11 
4.5 

13.-20 
0.5 

19:31 
4.6 

F 

1 

6 

1:15 
1.4 

7:30 
4.9 

14:16 
-0.1 

20:42 
8.7 

D 

M 

6 

8HX) 
0.5 

9:18 
4.1 

15:20 
0.7 

21:37 
4.6 

p 

M 

6 

1:60 
0.1 

8:12 
4.2 

14:07 
0.8 

20:17 
4.8 

E 

s 

7 

2:12 
1.2 

8:23 
4.6 

14:57 
0.1 

21:24 
8.9 

Tu 

7 

4:05 
0.8 

10:25 
8.7 

16:09 
LO 

22:28 
4.9 

D 

Tu 

7 

2:54 
O.C 

9:17 
8.8 

14:66 
LI 

21:09 
5.0 

}) 

8 

8 

8:16 
1.0 

9:24 
4.3 

15:42 
0.4 

22:08 
4.8 

W 

8 

5:14 
0.0 

11:38 
3.5 

17:02 
LI 

28:24 
5.2 

W 

8 

4:00 
—0.2 

10:24 
8.5 

16:50 
L2 

22:16 
5.2 

M 

1 

9 

4:15 
0.7 

10:30 
4.0 

16-38 
0.7 

22:58 
4.^ 

P 

N 

Th 

9 

6:22 
-0.2 

12:40 
8.3 

17:58 
L2 

•        •        • 
■        •        • 

N 

Th 

9 

6K)9 
-0.3 

11:80 
8.3 

16:48 
L3 

23:05 
5.8 

!Tu 

1 

10 

5:22 
0.4 

11:38 
3.8 

17:27 
0.8 

23:50 
6.0 

F 

10 

0:22 
5.5 

7:25 
-0.6 

13:48 
3.3 

18:57 
LI 

F 

10 

6:12 
-0.5 

12:35 
8.3 

17:48 
L3 

•        •        • 

W 

11 

6:80 
0.0 

12:47 
8.6 

18:21 
0.9 

•  •        ■ 

•  •        • 

S 

11 

1.-20 
5.8 

8:23 
-0.8 

14:40 
3.8 

19:56 
LO 

8 

11 

0:06 
5.5 

7:12 
—0.6 

13:82 
8.4 

18:50 
LI 

P  Th 

12 

0:42 
5.4 

7:8I» 
-0.4 

18:58 
8.5 

19:16 
1.0 

s 

12 

2:16 
5.9 

9:18 
—0.9 

15:88 
8.5 

20:58 
0.8 

S 

12 

1U)6 
6.6 

8.-06 
-0.7 

14:25 
8.6 

19:49 
LO 

X 

F 

13 

1:37 
5.7 

8:87 
—0.8 

14:58 
8.5 

20:12 
1.0 

o 

M 

13 

8:12 
6.0 

10K)8 
— LO 

16:22 
3.7 

21:50 
0.7 

M 

13 

2:08 
5.6 

8:66 
-0.7 

15:10 
8.8 

20:47 
0.7 

0  s 

14 

20(2 
6.0 

9:83 
—1.1 

15:51 
8.5 

21K)7 
1.0 

Tu 

14 

8:44 
6.9 

10:56 
-0.9 

17.-09 
8.9 

22:45 
0.6 

o 

Tu 

14 

2:68 
5.6 

9:42 
-0.6 

15:55 

4.1 

21:40 
0.6 

§ 

16 

8:27 
6.2 

10:28 
—1.8 

16:44 
8.6 

22:02 
0.9 

VV 

15 

4:57 
6.7 

11:42 
-0.7 

17:54 
4.2 

23:40 
0.5 

E 

W 

15 

8:51 
5.4 

10:26 
-0.8 

16:37 
4.8 

22:38 
0.3 

M 

16 

4:20 
6.8 

11:20 
-1.3 

17:85 
8.8 

22:60 
0.8 

E 

Th 

16 

5:60 
5.4 

12:25 
—0.4 

18:88 
4.8 

•  •        • 

•  •        • 

Th 

16 

4:88 
5.1 

U.-07 
-0.1 

17:19 
4.5 

28:26 
0.3 

Tu 

17 

5:18 
6.1 

12:10 
—1.2 

18:25 
8.9 

28:55 
0.8 

F 

17 

0:85 
0.5 

6:43 
4.9 

13K)7 
—0.1 

19:23 
4.4 

F 

17 

5:85 
4.7 

11:60 
0.2 

18:00 
4.5 

•        •        • 

w 

18 

6:06 
5.9 

12:57 
—0.9 

19:18 
4.1 

S 

18 

1:32 
0.5 

7:87 
4.5 

13:51 
0.3 

20K)7 
4.4 

8 

18 

0:18 
0.8 

6:25 
4.4 

120)1 
0.6 

18:40 
4.6 

Th 

19 

0:52 
0.8 

7:00 
5.4 

18:44 
-0.6 

20:02 
4.2 

s 

19 

2:26 
0.6 

8:80 
4.0 

14:37 
0.7 

20:50 
4.4 

S 

19 

IKW 
0.8 

7:15 
4.0 

18:11 
0.9 

19:07 
4.5 

E    F 

20 

1:52 
0.8 

7:57 
5.0 

14:30 
—0.2 

20:50 
4.8 

c 

M 

20 

8:20 
0.6 

9:27 
8.6 

15:20 
LO 

21:34 
4.4 

M 

20 

1:65 
0.4 

8K» 
8.6 

13:50 
L2 

20K)0 
4.5 

S    21 

1 

2:52 

0.8 

8:54 
4.5 

15:18 
0.2 

21:87 
4.5 

A 

Tu 

21 

4:18 
0.6 

10:24 
8.3 

16H)2 
L8 

22:20 
4.5 

A 

Tu 

21 

2A) 
0.5 

9H» 
3.2 

14:30 
L6 

20:45 
4.4 

1 

22 

8:53 
0.8 

9:52 
4.0 

16K)0 
0.6 

22.28 
4.5 

W 

22 

5:16 
0.6 

11:28 
8.0 

16:47 
L5 

23:05 
4.5 

(C 

W 

22 

8:44 
0.5 

lOIN) 
8.0 

16:12 
L7 

21:31 
4.4 

M  23 

1 

4:52 
0.8 

10:52 
8.6 

16:49 
0.9 

28:08 
4.6 

S 

Th 

23 

6:10 
0.5 

12:23 
2.9 

1732 
L7 

23:52 
4.6 

8 

Th 

23 

4:87 
0.4 

10:59 
2.8 

15:59 
L8 

22:19 
4.4 

ATu  24 

1 

5:52 
0.7 

11:52 
8.3 

17:84 
1.2 

28:54 
4.6 

F 

24 

7:00 
0.3 

13:17 
2.9 

18:20 
L8 

•  •        • 

•  •        • 

F 

24 

5:28 
0.8 

11:64 
2.8 

16:61 
L9 

28K)9 
.     4.6 

VV 

25 

6:80 
0.6 

12:52 
3.0 

18:18 
1.4 

•  •        • 

•  •        • 

8 

25 

0:38 
4.7 

7:46 
0.1 

14:06 
3.0 

19K)8 
L7 

S 

25 

6:16 
0.2 

12:48 
8.0 

17:45 
1.8 

«         ■        • 
•         ■         • 

Th 

26 

0:38 
4.7 

7:42 
0.4 

13:60 
2.9 

19:02 
1.5 

S 

26 

1:25 
4.9 

8:27 
-0.1 

14:48 
3.1 

19:56 
L5 

s 

26 

0K)0 
4.7 

7:00 
0.0 

18:25 
3.2 

18:38 
L6 

s 

F 

27 

1:21 

4.8 

8:28 
0.2 

14:42 
2.9 

19:46 
1.7 

M 

27 

2:12 
6.1 

9:08 
-0.2 

15:49 
3.3 

20:48 
L3 

M 

27 

0:68 
4.8 

7:43 
—0.1 

14K)6 
8.6 

19:80 
L8 

S 

28 

2H» 
5.0 

9:10 
-0.1 

16:28 
8.0 

20:28 
1.6 

• 

Tu 

28 

2:58 
5.2 

9:50 
-0.8 

16K» 
8.6 

21:81 
LI 

Tu 

28 

1:43 
5.0 

8:26 
—0.2 

14:46 
3.8 

20:21 
0.9 

s 

29 

2:44 
5.1 

9:50 
-0.2 

16:10 
8.0 

21:10 
1.5 

W 

29 

2:88 
5.1 

9.-07 
—0.2 

15.-24 
4.1 

21:12 
0.6 

•  M 

1 

30 

3:27 
5.2 

10:30 
-0.4 

16:50 
3.2 

21:54 
1.5 

E 

• 

Th 

30 

8:24 
5.1 

9:48 
-0.1 

16K» 
4.4 

22:02 
0.2 

Tu 

4 — '- — 

31 

4:10 
5.8 

11:06 
-0.4 

17:27 
8.2 

22:38 
1.4 

F 

31 

4:15 
5.0 

10:80 
0.0 

16:48 
4.6 

22:60 
0.0 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  la  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cape  Horn  Mean  Local  Civil,  for  the  meridian  67"*  17'  W.:  0>>  is  midnight,  ]2>>  is  noon:  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  theaftemoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.m. 

#,  new  moon:  J),  Istquar.:  Oi  full  moon;  (^.  8d  quar.;  E.  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


Day of— 


W.  Mo, 


N 


S 

8 
M 
Tu 
W 


J)Th 
F 

S 

M 

Tu 

E   W 

O  Th 


8 

M 

Tu 
W 
Th 


A 

B 


F 

S 

s 

M 

Tu 

E    W 

Th 
F 

S 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
LowvVater. 


5:07 
4.8 

6:04 
4.6 

0:41 
—0.4 

1:42 
—0.6 

2:46 
—0.6 

8:52 
—0.5 

4:57 
-0.6 

5:57 
—0.5 

6:52 
—0.6 

0:55 
5.2 

1:53 
5.1 

2:48 
5.0 

3:41 
4.7 

4:29 
4.6 

5:17 
4.2 

6K)5 
8.8 

0:40 
0.1 

1:28 
0.2 

2.18 
0.3 

8Kn 
0.8 

3:57 
0.3 

4:44 
0.2 

6:31 
0.1 

6:15 
0.0 

0:22 
4.6 

1:17 
4.7 

2:11 
4.8 

8.-06 
4.7 

4:00 
4.7 

4:55 
4.5 


11:17 
0.2 

12:02 
0.6 

7:03 
4.2 

8:07 
8.9 

9:12 
3.5 

10:20 
8.3 

11:25 
3.4 

12:24 
8.5 

13:15 
8.7 

7:42 
—0.4 

8:28 
—0.3 

9:10 
-0.1 

9:53 
0.1 

10:33 
0.5 

11:11 
0.8 

11:46 
1.1 

6:51 
3.4 

7:45 
3.1 

8:38 
2.9 

9:85 
2.8 

10:30 

2.8 

11:20 
3.0 

12:08 
8.2 

12:45 
8.6 

6:59 
0.0 

7:12 
0.0 

8:25 
0.0 

9:12 
0.1 

9:57 
0.3 

10:41 
0.6 


17:27 
4.8 

18:10 
5.0 

12:48 
0.9 

13:37 
1.2 

14:33 
1.4 

15:34 
1.5 

16:40 
1.4 

17:44 
1.3 

18:47 
1.0 

14:01 
4.0 

14:45 
4.3 

15:25 
4.5 

16:a5 
4.6 

16:43 
4.8 

17:18 

4.8 

17:55 

4.8 

12:21 
1.4 

12:55 
1.7 

13:81 
1.8 

14:17 
2.0 

16:12 
2.1 

16:15 
2.0 

17:16 

1.8 

18:13 
1.4 

13:24 
4.0 

14:08 
4.3 

14:42 
4-7 

15:25 
5.0 

16:07 
5.3 

16:52 
5.5 


23:42 
—0.2 


18:57 
5.2 

19:48 
5.2 

20:46 
5.3 

21:47 
5.8 

22:50 
5.8 

23:55 
5.3 


19:45 
0.7 

20:40 
0.4 

21:32 
U.2 

•22:18 
0.1 

23:04 
0.0 

23:51 
0.1 


18:33 
4.7 

19:12 
4.6 

19:54 
4.5 

20:38 
4.4 

21:81 
4.4 

22:27 
4.4 

23:2i 
4.5 


19.-08 
1.0 

20:00 
0.5 

20:50 
0.0 

21:40 
—0.8 

22:37 
-0.7 

23:30 
—0.9 


MAY. 


a 
I 


Day  of— I 


N 


W.  Mo. 


M     1 


Time  and  Height  of  High  and 
Low  Water. 


G 

A 

S 


Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 
F 

S 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


M'15 
Tu  16 
W  17 


Th 
F 

S 

s 

M 

Tu 

W 
Th 

F 

8 

S 

M 

N  Tu 

W 


18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


5:53 
4.2 

0:28 
—1.0 

1:28 
— LO 

2:31 
—0.9 

3:35 
—0.8 

4:37 
—0.7 

5:35 
—0.5 

6:37 
—0.3 

0:47 
4.8 

1:43 
4.6 

2:87 
4.5 

3:26 
4.2 

4:13 
8.9 

4:59 
3.6 

5:46 
8.3 

0:16 
0.0 

0:56 
0.0 

1:42 
0.1 

2:27 
0.1 

3:12 
0.2 

8:58 
0.2 

4:45 
0.2 

5:30 
0.2 


11:27 
0.8 

6:52 
8.8 

7:55 
3.6 

9:00 
8.4 

10:06 
3.4 

11:08 
3.6 

12:02 
3.9 

12:51 
4.1 

7:13 
-0.1 

8:00 
0.1 

8:43 
0.3 

9:20 
0.6 

9:56 
0.9 

10:29 
LI 

11:01 
L4 

6:32 
8.0 

7:20 
2.9 

8:12 
2.8 

9:02 
2.8 

9:53 
8.0 

10:38 
8.1 

11:22 
8.5 

12:03 
8.9 


6:16 
0.3 

12:48 
4.3 

0:56 
4.8 

7KB 
0.3 

1:53 
4.5 

7:52 
0.3 

2:48 
4.4 

8:37 
0.4 

8:45 
4.3 

9:22 
0.6 

4:41 
4.1 

10:10 
0.7 

5:37 
8.8 

10:59 
0.9 

0:16 
—1.4 

6:86 
3.6 

17:40 
5.7 

12:16 
1.1 

18:10 
L8 

14:12 
L5 

15:21 
1.6 

16:32 
L4 

17:40 
L2 

18:43 
0.8 

13:34 
4.4 

14:16 
4.7 

14:54 
4.8 

15:30 
5.0 

1G:06 
5.1 

16:40 
5.0 

17:15 
5.0 

11:88 
L6 

12:04 
L9 

12:88 
2.0 

18.-25 
2.1 

14:87 
2.1 

15:88 
L9 

16:47 
L7 

17:49 
L2 

18:48 
0.7 

18:24 
4.7 

14:07 
5.2 

14:50 
5.6 

15:37 
5.9 

16:25 
6.1 

17:15 
6.2 

11:52 
LO 


18:30 

5.7 

19:25 
5.6 

20:25 
5.4 

21:30 
5.3 

22:37 
5.1 

23:48 
4.9 


19:40 
0.5 

20:31 
0.2 

21:18 
0.0 

22:04 
—0.1 

22:49 
—0.1 

23:38 
—0.1 


17:52 
4.9 

18:28 
4.7 

19:08 
4.6 

19:55 
4.5 

20:50 
4.4 

21:50 
4.3 

22:55 
4.3 

23:56 
4.3 


19:38 
0.1 

20:32 
—0.4 

21:27 

—0.8 

22:22 

— L2 

28:18 
— L3 


18:08 
6.1 


JUNE. 


B 

O 

c 


E 


o 

A 


E 


P 

N 


Day  of— I 


w. 

Mo. 

Th    1 

F 

2 

8 

3 

8 

4 

M 

5 

Tu 

6 

W 

7 

Th    8 

F     9 

8 

10 

s;ii 

M 

12 

Tu'l3 

W   14 

Th  15 

F 

16 

8    17 

§ 

18 

M   1^ 

Tu  20 

W  21 

Th  22 

F   23 

8    24 

S    25 

M   26 

Tu27 

W  28 

Th  29 

F 

30 

Time  and  Height  of  High  and 
Low  Water. 


1:12 
— L2 

2:12 
— LO 

8:11 
—0.8 

4:08 
—0.5 

5.-oe 

—0.2 

5:54 
0.1 

0:33 
4.3 

1:30 
4.1 

2:22 
3.9 

8:12 
8.7 

8.57 
8.4 

4:42 
8.2 

5:27 
3.0 

6.-08 
8.0 

0:-28 
—0.2 

1:08 
-0.1 

1:47 
0.0 

2:28 
0.1 

8:13 
0.3 

3:58 
0.4 

4:46 
0.5 

5:37 
0.6 

0:88 
4.0 

1:89 
4.0 

2:87 
8.9 

8:83 
8.9 

4:37 
8.8 

6:21 
8.7 

6:15 
8.7 

0:50 
— L2 


7:86 
8.6 

8:37 
8.5 

9:38 
3.7 

10:38 
8.9 

11:32 
4.2 

12:20 
4.5 

6:43 
0.8 

7:30 
0.5 

8:10 
0.8 

8:46 
0.9 

9:21 
1.2 

9:54 
L4 

10:26 
L5 

10:57 
1.6 

6:51 
2.8 

7:34 
2.9 

8:18 
3.0 

9H)3 
8.1 

9:48 
8.4 

10:82 
8.7 

11:15 
4.2 

12K)2 
4.6 

6:81 
0.7 

7:18 
0.7 

8.-07 
0.7 

8:67 
0.7 

9:47 
0.7 

10:38 
0.8 

11 -.84 
0.8 

7K» 
8.7 


12:.50 
L2 

13:53 
1.8 

15:05 
1.3 

16:17 
L2 

17:28 
LO 

18:34 
0.6 

13:04 
4.7 

13:45 
4.9 

14:22 
5.1 

15.*00 
5.2 

15:34 
5.2 

16:09 
5.2 

16:44 
5.1 

17:19 
5.1 

11.-29 
L8 

12K» 
1.9 

12:58 
2.0 

14:00 
L8 

15.-09 
L7 

16:30 
L4 

17:24 
0.9 

18:24 
0.4 

12:49 
5.1 

13:89 
5.6 

14:27 
6.0 

15:16 
6.3 

16.-07 
6.6 

16:58 
6.4 

17:52 
6.2 

12:32 
0.9 


19:06 

5.8 

20:07 
5.0 

21:10 
5.1 

22:20 

4.8 

28:28 
4.5 


19:27 
0.4 

20:18 
0.1 

21:0') 
—0.1 

21::<l 
—0.2 

22:3J 
—0.3 

23:12 

23:50 
—0.3 


17:55 
4.9 

18:37 

4.8 

19:23 
4.6 

20:16 
4.4 

21:18 
4.2 

22:25 
4.0 

28:33 
3.9 


19:23 
—0.2 

20:21 
—0.7 

21:16 
—LI 

22:10 
— L4 

23:04 
—1.5 

23:57 
— L4 


I 


I 


18:47 
5.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timcH  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  \ov/  wuter.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  Miundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cape  Horn  Mean  Local  Civil,  for  the  meridian  67©  17'  W.;  0»>  is  midnight,  12>>  is  noon;  all  hours  less  than  12 
are  In  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  in- 
stance, 15:47  is  3:47  p.  m. 

#,  new  moon;  }>,  1st  quar.;  O.  ^uil  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


a  IDayof— 


2, 

iSi  W.  Mo. 


Time  and  Hele ht  of  High  and 
Low  Water. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


!s 

D':M 

Tu 

W 

Th 

F 
A   S 

S 

i^  M.IO 

I 

C  Tujll 

W  12 

Th  13 

f'i4 

S    15 

r 

S    16 

E  Mjl7 

Tu  18 

a  W.19 

Thi20 

;F   21 
8    22 


N.  S 


23 


M  24 

Tu;25 


W 

Th 

I  F 

I 

S 


E    S 


26 
27 
28 
29 
30 


M   31 


1:44 
—0.9 

2:87 
—0.6 

8:S2 
—0.2 

4:22 
0.2 

6:17 
0.6 

0:11 
8.8 

1:12 
3.6 

2:08 
8.4 

2:67 
8.2 

3:43 
8.2 

4:22 
3.1 

5:02 
8.1 

5:39 
8.1 

6:16 
3.1 

0:82 
—0.2 

1:08 
-0.1 

1:46 
0.1 

2:27 
0.4 

3:12 
0.7 

4:05 
0.9 

5:03 
1.0 

0:25 
8.5 

1:28 
8.6 

257 
8.6 

8.-22 
8.6 

4:12 
3.7 

6:00 
8.9 

5:48 
4.0 

0.-24 
—1.0 

1:10 
—0.6 

1-.68 
—0.2 


8:05 
3.9 

9:00 
4.0 

9:56 
4.2 

10:50 
4.3 

11:40 
4.5 

6:10 
0.8 

6:55 
1.0 

7:38 
1.2 

8:16 
1.2 

8:52 
1.4 

9:28 
1.5 

10K)2 
1.5 

10:87 
1.6 

11:15 
1.6 

6:54 
8.2 

7:84 
8.8 

8:18 
8.5 

8:55 
8.8 

9.40 
4.0 

10:82 
4.4 

1137 
4.8 

5:58 
1.0 

6:52 
LO 

7:47 
0.9 

8:40 
0.8 

0:88 
0.6 

10:27 
0.6 

11:21 
0.6 

6:87 
4.1 

737 
4.2 

8:17 
4.3 


13:35 
1.0 

14:44 
LI 

15:56 
LO 

17:07 
0.8 

18:10 
0.6 

12:27 
4.7 

18:10 
4.0 

13:52 
5.1 

14:30 
5.2 

16:07 
5.2 

15:43 
5.3 

16:18 
5.3 

16:55 
5.2 

17:33 
5.1 

11:55 
L5 

12:43 
L5 

18:40 
L4 

14:44 
L2 

15:49 
LO 

16:58 
0.6 

18K)8 
0.2 

12:20 
5.3 

18:14 
5.7 

14:07 
6.1 

15:00 
6.4 

16:57 
6.6 

16:44 
6.4 

17-.86 
6.1 

12:18 
0.5 

13:17 
0.6 

14.-20 
0.7 


19:46 
5.3 

20:51 
4.9 

21:59 
4.4 

23:07 
4.0 


19:10 
0.4 

20:02 
0.1 

20:48 
—0.1 

21:32 
—0.2 

22:10 
-0.4 

22:45 
—0.4 

23:21 
—0.4 

23:56 
—0.4 


18:15 
4.9 

19:00 
4.6 

19:53 
4.8 

20:54 
4.0 

22:02 
8.7 

28:16 
8.6 


19:13 
—0.3 

20:12 
—0.8 

21K)6 
—1.2 

21:58 
—1.4 

22:47 
—1.4 

23:35 
— L8 


18:30 
5.6 

1937 
5.1 

20:27 
4.5 


AUGUST. 


IXayof— 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Tu 
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Th 
F 

S 
s'  H 
M 
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N 
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w 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

i 

Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


2:47 
0.3 

3:40 
0.7 

4:34 
LO 

6:26 
L2 

0:58 
8.1 

1:52 
3.0 

2:89 
3.1 

8:22 
3.2 

3:57 
3.2 

4:31 
3.4 

5:05 
3.5 

5:40 
8.6 

6:17 
3.8 

0:34 
0.0 

1:10 
0.3 

1:50 
0.6 

2:10 
LO 

3:83 
L2 

4:28 
L4 

0:18 
3.2 

131 
3.2 

2:17 
3.4 

8:08 
3.7 

8:54 
4.0 

4:87 
4.2 

532 
4.4 

6:0b 
4.6 

0:85 
—0.2 

130 
0.2 

2K)7 
0.7 

2:51 
1.1 


9:08 
4.4 

10:00 
4.4 

10:52 
4.5 

11:44 
4.6 

6:17 
L4 

7:04 
L5 

7:48 
L6 

8:28 
1.5 

9:06 
L5 

9:45 
L4 

10:23 
L2 

11:08 
LI 

11:47 
LO 

6A) 
8.9 

7.37 
4.1 

8:09 
4.2 

8:58 
4.4 

0:54 
4.7 

10:58 
5.0 

5S1 
L4 

6:88 
L8 

7:88 
LO 

8:31 
0.7 

9:25 
0.5 

10:18 
0.2 

11:11 
0.1 

12.-04 
0.1 

6:50 
4.7 

7:88 
4.6 

8:18 
4.6 

9:06 
4.5 


15:26 
0.7 

16:38 
0.7 

17:42 
0.6 

18:45 
0.4 

12:38 
4.7 

13:18 
4.9 

14:02 
5.0 

14:39 
5.1 

15:17 
5.2 

15:56 
5.3 

16:36 
5.3 

17:17 
5.1 

18:00 
4.9 

12:36 
0.9 

13:26 
0.8 

14:28 
0.6 

15:31 
0.5 

16:44 
0.3 

17:56 
—0.1 

11:56 
5.8 

12:56 
5.6 

13:58 
5.9 

14:50 
6.1 

15:42 
6.1 

16:33 
6.0 

17:28 
5.7 

18:15 
5.2 

12:58 
0.2 

13:52 
0.3 

14:52 
0.4 

15:57 
0.6 


21:32 
4.0 

22:39 
3.6 

23:47 
3.3 


19:40 
0.2 

20:25 
0.0 

21:03 
—0.2 

21:40 
—0.8 

22:14 
—0.4 

22:48 
-0.4 

23:03 
—0.4 

23:58 
-0.2 


18:47 
4.6 

19:39 
4.2 

20:88 
3.9 

21:52 
3.5 

28K)6 
8.8 


19:01 
—0.4 

20KN) 
—0.7 

20:52 
— LO 

21:41 
—LI 

22:27 
— LO 

28:12 
—0.8 

28:54 
—0.5 


19:10 
4.7 

20K)8 
4.2 

21:02 
8.6 

22:07 
8.2 


SEPTEMBER. 


I  Day  of - 


S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


A 

S 


S  ' 

M 
Tu 


1 
2 
3 
4 

5 


W,   6 


7 
8 
9 


Th 

I 

OF 

is, 

E  8  10 
M  11 
Tu  12 
W  13 
Th  14 

C    F   15 

N     S 


§ 

M 
Tu 
W 
Th 


16 
17 
18 
19 
20 
21 
22 
S    23 


S   24 

I 

M   25. 
Tu  26 

wl27 

I 
Th  28 

A    F   29 

s'  S    30 


3:41 
1.4 

4:35 
L7 

0:28 
2.8 

1:25 
2.9 

2:11 
3.1 

2:49 
3.2 

3:22 
3.5 

3:55 
3.7 

4:29 
4.0 

5:04 
4.2 

5:37 
4.4 

0:00 
0.2 

0:43 
0.5 

138 
0.9 

2:08 
L2 

3:00 
1.4 

4K)4 
L5 

0K)8 
8.1 

1:09 
3.3 

2KB 
8.6 

2:48 
3.9 

8:82 
4.3 

4:12 
4.6 

4:58 

4.8 

5:84 
4.9 

0:05 
0.4 

0:48 
0.7 

1:22 
LI 

2K)1 
L4 

2:43 
L8 


9:58 
4.4 

10:52 
4.4 

5:31 

L8 

6:27 
L8 

7:17 
L7 

8:02 
L6 

8:45 
L3 

9:26 
1.0 

10:08 
0.8 

10:52 
0.5 

11:37 
0.3 

6:13 
4.5 

6:58 
4.7 

7:87 

4.8 

8:27 
4.9 

9:25 
5.0 

10:28 
5.1 

5:15 
L5 

6:24 
L8 

738 
LO 

836 
0.6 

9.31 
0.8 

10:12 
0.0 

11K)2 
-0.1 

11:40 
—0.2 

6:13 
4.9 

6:62 

4.9 

7:38 

4.8 

8:18 
4.6 

9:06 
4.5 


17:04 
0.5 

18:07 
0.5 

11:45 
4.5 

12:35 
4.6 

1338 
4.7 

14:09 
4.9 

14:52 
5.0 

15:36 
5.1 

16:20 
5.1 

17:02 
5.0 

17:48 
4.8 

12:21 
0.1 

18:18 
0.1 

14:14 
0.0 

15:20 
0.0 

16:82 
-0.1 

17:42 
—0.3 

11:35 
5.2 

12:40 
5.4 

13:41 
5.5 

14:38 
5.6 

15:88 
5.5 

16:24 
5.8 

17:13 
5.0 

18:02 
4.7 

12:88 
—0.1 

18.39 
0.0 

14:28 
0.2 

15:18 
0.4 

16:18 
0.4 


28:18 
2.9 


19:01 
0.3 

19:46 
0.1 

2037 
—0.1 

21:02 
—0.2 

21:38 
—0.3 

22:12 
-0.3 

22:48 
—0.2 

2838 
0.0 


18.38 
4.5 

19:86 
4.1 

20:87 
8.7 

21:45 
3.8 

22:58 
8.0 


18:46 
—0.4 

19:43 
-0.6 

20:38 
—0.7 

2130 
—0.6 

22:02 
—0.5 

22:43 
—0.8 

23:27 
0.0 


18:51 
4.2 

19:41 
3.7 

20:37 
3.3 

21:38 
2.« 

22:48 
2.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  d&y: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heignto,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cape  Horn  Mean  Local  Civil,  for  the  meridian  67^  17'  W.:  0^  is  midnight,  12i>  is  noon:  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  ^"^1  moon;  ^,  8d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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15:10 
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Tu 

14 
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Th 

14 

1:48 

"i^ 

1705 

28:40  ' 
1.4 
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15 
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15 

6.7 
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M 

16 

8:60 
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%^4 
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Th 

18 

i.0        i.O        4.6 
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S 

16 

OM 

6:55 

13K11 

6.7 

Tu 

17 

•s 

■r. 

IflS! 

F 

17 

1:06       7<M      13:19 

19:35 

« 

17 

•s 

°i 

'T. 

19:47 

W 

18 

1.6 

i.3 

12:26 
6.0 

-0,3 

S 

18 

4,5       Vs       ^.3 

6,6 

M 

18 

T, 

0.0 

3.6 

20:30 

Th 

19 

1;B8 
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0.9 

laao 

^™ 

s 
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''•» 

Tu 
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22 
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26 
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-0.S 
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ii 
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JANUARY. 

FEBRUARY. 

MARCH. 

6 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

1 

W. 
W 

Mo. 

1 

W. 

w 

Mo. 

1 

s 

1 

4:81 
0.2 

10:24     15:88     22:25 
2.6        0»           4.5 

5:15 
-0.3 

11:08 
8.2 

16:45 
0.4 

28:20 
4.6 

4K)8 
—0.4 

10:10 
8.6 

16:00 
0.0 

22:20 
4.7 

M 

2 

6M 
0.1 

10:51     16:05      23:01 
2.6        0.8         4.5 

Th 

2 

5:60 
—0.8 

11:45 
8.3 

17:27 
0.4 

•  •        • 

•  •        • 

£ 

Th 

2 

4:41 
—0.4 

10:43 
3.8 

16:40 
-0.1 

22:59 
4.5 

Tu 

3 

6:44 
0.0 

11:25     16:39      23:41 
2.7        0.8         4.4 

B 

F 

3 

0:00 
4.8 

6:28 
-0.2 

12:26 
8.4 

18:14 
0.4 

F 

3 

5:15 
-0.4 

11:21 
3.9 

17:28 
-0.1 

28:40 
4.2 

W 

4 

6:24 
-0.1 

12:04     17:19    .    .    . 
2.8        0.9    ..    . 

S 

4 

0:41 
4.0 

7K>5 
0.0 

13:10 
8.5 

19:11 
0.5 

S 

4 

6:50 
—0.2 

12:00 
4.0 

18:11 
0.0 

•  •         • 

•  •        • 

Tb 

5 

0:22 
'    4.2 

7:06      12:51      18:09 
0.0        2.9         0.9 

s 

5 

1:28 
8-6 

7:45 
0.2 

14:05 
8.6 

20:12 
0.6 

s 

5 

0:28 
8.9 

6:31 
0.1 

12:46 
3.9 

19:02 
0.1 

■ 

F 

6 

4.0 

7:16     14:44      19:11 
0.1        3.0         1.0 

D 

M 

6 

2:21 
3.2 

8:89 
0.5 

15:09 
3.6 

21:38 
0.8 

P 

M 

6 

1:07 
8.5 

7:10 
0.4 

13:40 
3.9 

20:08 
0.4 

E 

8 

7 

1:56 
8.7 

8:81     14:40      20:80 
0.2        8.1         1.0 

Tu 

7 

8:30 
2.8 

9:88 
0.7 

16:20 
8.7 

23.-03 
0.8 

D 

Tu 

7 

2:04 
8.0 

7:57 
0.7 

14:45 
3.8 

21:27 
0.6 

D 

H 

8 

2:52 
8.8 

9:20     15:45      21:51 
0.4        8.3         0.9 

W 

8 

4:50 
2.6 

10:48 
0.7 

17:80 
4.0 

•  •        • 

•  •        • 

W 

8 

8:25 
2.6 

9K)3 
LO 

15:58 
3.8 

22:59 
0.7 

M 

9 

8:56 
8.1 

10:18     16:50      28:16 
0.5        3.6         0.8 

p 

N 

Th 

9 

0:30 
0.7 

6:35 
2.6 

12K)0 
0.6 

18:35 
4.3 

N 

Th 

9 

5:13 
2.4 

10:32 
0.9 

17:12 
4.0 

•  •        • 

•  •        » 

Tu 

10 

6:11 
8.0 

11:18     17:54    .    .    . 
0.4        3.9    ..    . 

F 

10 

1:40 
0.4 

7:46 
2.8 

13:04 
0.3 

19:81 
4.7 

F 

10 

0:28 
0.6 

6:50 
2.6 

11:62 
0.7 

18:18 
4.3 

W 

11 

0:82 
0.6 

6:28     12:16      18:50 
2.9        0.3         4.4 

S 

11 

2:82 
0.1 

8:40 
3.0 

13:59 
0.0 

20:21 
5.0 

8 

11 

1:28 
0.3 

7:45 
2.9 

12:57 
0.8 

19:17 
4.6 

P 

Th 

12 

1:S9 
0.8 

7:36     18:14      19:45 
2.9         0.2         4.8 

s 

12 

8:16 
—0.2 

9:22 
3.3 

14:50 
—0.2 

21:11 
6.2 

H 

12 

2:15 
0.0 

8:27 
8.3 

13:52 
0.0 

20:08 

4.8 

N 

F 

13 

2:85 
0.0 

8:85     14:06      20:35 
8. 0        0. 0         5. 2 

o 

M  13 

8:56 
-0.4 

10K)1 
3.5 

15:36 
—0.4 

21:56 
5.2 

M 

13 

2:52 
-0.8 

9K)8 
3.6 

14:41 
—0.3 

20:57 
4.9 

0 

S 

14 

8:26 
—0.2 

9:28     14:55      21:25 
8.1     —0.1         5.4 

Tu'14 

4:84 
—0.6 

10:38 
8.7 

16:20 
-0.4 

22:89 
5.1 

O 

Tu 

14 

8:28 
—0.5 

9:87 
3.9 

15:25 
-0.4 

21:87 
4.8 

s 

15 

4:18 
-0.4 

10:14     15:48      22:11 
3.2     -0.2         5.4 

W 

15 

5:10 
—0.6 

11:16 
8.8 

17:08 
-0.3 

23:20 
4.8 

E 

W 

15 

4:06 
—0.5 

10:11 
4.0 

16:08 
-0.4 

22:18 
4.6 

M 

16 

4:55 
—0.5 

10:59     16:80      22:59 
8.3     —0.2         5.8 

£ 

Th 

16 

5:45 
—0.5 

11:53 
3.8 

17:45 
0.0 

•        •        • 
«        •        • 

Th 

16 

4:37 
-0.5 

10:45 
4.1 

16:47 
-0.3 

22:58 
4.4 

Tu  17 

5:88 
-0.5 

11.48      17:16      28:44 
8.4     -0.1         6.1 

F 

17 

0:00 
4.4 

6:20 
—0.8 

12:83 
3.7 

18:29 
0.3 

F 

17 

5:10 
—0.3 

11:20 
4.1 

17:27 
—0.1 

23:35 
4.0 

W  18 

6:20 
-0.5 

12:28      18K)5    .    .    . 
3.4        0.1    ..    . 

8 

18 

0:41 
8.9 

6:56 
0.0 

13:10 
8.6 

19:17 
0.6 

8 

18 

5:42 
-0.1 

11A5 
4.0 

18:05 
0.2 

•  •        • 

•  •        • 

Th 

19 

0:80 
4.7 

7:08     18:15      18:55 
-0.8        8.3         0.4 

19 

1:22 
3.4 

7:86 
0.4 

13:59 
3.5 

20K)6 
0.9 

H 

19 

0:06 
3.5 

6:12 
0.3 

12:30 
8.8 

18:45 
0.5 

E    F 

20 

1:15 
4.2 

7:46     14:05      19:50 
-0.1        8.8         0.7 

c 

M 

20 

2K» 
2.9 

8:19 
0.7 

14:60 
8.3 

21:15 
1.2 

M 

20 

0:41 
8.1 

6:40 
0.7 

18:12 
3.6 

19:33 
0.8 

!8 

21 

2H>4 
8.7 

8:31      14:52      20:56 
0.1        8.8        0.9 

A 

Tu 

21 

8HX) 
2.5 

9:10 
LO 

15:55 
8.2 

22:50 
1.4 

A 

Tu 

21 

1:15 
2:7 

7:10 
LO 

14:00 
3.4 

20:36 
1.1 

a  s 

22 

8KX> 
8.2 

9:18     15:60      22:14 
0.4        8.2         1.1 

W 

22 

4:31 
2.2 

10:14 
1.2 

17:00 
8.2 

•  •        • 

•  •        • 

c 

W 

22 

2KX) 
2.8 

7:48 
L8 

14:59 
8.2 

21:38 
L2 

M 

23 

4K»1 
2.8 

10:11     16:51      28:41 
0.6        8.8         1.2 

8 

Th 

23 

0:34 
L3 

6:36 
2.2 

11:28 
L2 

18:03 
8.4 

8 

Th 

23 

8:45 
2.1 

8:87 
L5 

16:06 
8.2 

28:28 
L2 

A 

Tu 

24 

5:19 
2.6 

11:10     17:50    .    .    . 
0.7        8.5    ..    . 

F 

24 

1:32 

1.1 

7:48 
2.4 

12:80 
1.0 

18:56 
8.7 

F 

24 

6:80 
2.1 

10:80 
L5 

17:17 
3.3 

«        •        • 
•        •        • 

W 

25 

1.2 

6:41      12:06      18:43 
2.5        0.8         3.7 

8 

25 

2Kr7 
0^8 

8:22 
2.6 

18:21 
0.8 

19:42 
4.0 

8 

25 

0:81 
1.0 

7:15 
2.4 

11:55 
L2 

18:17 
8.6 

Th 

26 

2:04 
1.0 

7:50     12:69      19:29 
2.5        0.7         8.9 

8126 

2:87 
0.4 

8:50 
2.8 

14:06 
0.6 

20:28 
4.8 

S 

26 

1:18 
0.6 

7:40 
2.7 

12:58 
0.9 

19:07 
3.9 

8 

F 

27 

2:44 

0.8 

8.40     18:45      20:10 
2.6        0.7         4.2 

M 

27 

8K)6 
0.1 

9:15 
8.0 

14:44 
0.4 

21:05 
4.6 

M 

27 

1:48 
0.3 

8.0 

13:40 
0.6 

19:52 
4.2 

8 

28 

3:11 
0.5 

9:15     14.-24      20:50 
2.7        0.6         4.4 

• 

Tu 

28 

8:37 
-0.2 

9:40 
3.3 

15.23 
0.2 

21.41 
4.7 

Tn 

28 

2:28 
-0.1 

8:85 
3.4 

14:28 
0.2 

20:84 
4.4 

S 

29 

8:40 
0.8 

9:44     15:00      21:28 
2.8        0.5         4.6 

- 

W 

29 

2:57 
—0.3 

9:05 
3.8 

15:04 
-0.1 

21:17 
4.5 

• 

M 

30 

4:10 
0.0 

10:10     15:34      22:06 
2.9        0.5         4.7 

E 

• 

Th 

30 

8:80 
-0.4 

9:40 
4.1 

15:44 
—0.3 

21:58 
4.4 

!tu 

31 

4:41 
-0.2 

10:38      16:06      22:43 
3.0        0.4         4.7 

F 

31 

4K)8 
-0.4 

10:17 
4.3 

16:29 
-0.4 

22:40 
4.8 

Theti 
AcomiMurlet 
from  Mean 
is  2.0  feet 
unlem  a  ml 

The  tin 
the  forenoc 
15:47183:47] 

•.new 
eqaator;  A 

des  are  placed  in  the  order  of  occurrence,  w 
3n  of  consecutive  heights  will  indicate  whetl 
Low  Water  Springs,  which  is  approximately 
below  mean  sea  level.    To  And  the  depth 
nus  ( — )  sign  is  before  the  height,  in  which 

le  used  is  Valparaiso  Mean  Local  Civil,  forth 
tn  (a.  m.),  all  greater  are  in  the  afternoon  ( 
p.m. 

moon;  ^,  1st  quar.;  O.  f"W  moon;  (C.  8d  <; 
,  P.  moon  in  apogee  or  perigee. 

ith  their  times  on  the  first  line  and  heights  c 
her  it  is  high  or  low  water.    The  heights,  in 
the  datum  of  soundings  on  the  Admiralty  Ch 
of  water,  adri  the  tabular  height  to  the  s( 
case  subtract  it. 

16  meridian  71°  39'  W. :  0»»  is  midnight,  12«»  is  nc 
p.  m.)  and  when  diminished  by  12  give  the 

iuar.;  K,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

arts  for  this  region,  and  which 

>undlngs  given  on  the  chart; 

>on;  all  hours  lem  than  12  are  in 
times  after  noon;  for  instance, 

farthest  north  or  south  of  the 

13163—10 10 
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APRIL. 

MAY. 

JUNE. 

• 

a 

8 

:  Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

.  1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

i  W.  Mo. 

W. 

Mo. 

1 

W. 

Mo. 

1 

s 

1 

1 

4:43 
-0.8 

10:57 
4.4 

17:12 
—0.4 

28:20 
4.0 

M 

4:46 
0.1 

11:25 
4.9 

17:57 
-0.5 

23:53 
3.2 

Th 

0:50 
2.9 

6:10 
0.5 

12:54 
4.8 

19:42 
-0.2 

p 

s 

2 

6:17 
—0.1 

11:40 
4.4 

18K)2 
—0.3 

•         •         a 
■         •         • 

N 

Tu 

2 

5:28 
0.4 

12:12 
4.8 

18:55 
—0.2 

•  •        • 

•  •        • 

F 

2 

1:58 
2.8 

7:18 
0.7 

13:51 
4.5 

20:42 
-0.1 

M     3 

) 

0:04 
8.6 

5:55 
0.2 

12:27 
4.3 

18:59 
-0.1 

W 

3 

0:50 
2.9 

6:15 
0.7 

13:10 
4.5 

19:58 
0.0 

}) 

S 

3 

8:10 
2.8 

8:26 
0.8 

14:52 
4.8 

21:40 
0.0 

Tu 

4 

0:65 
3.1 

6:35 
0.6 

18:23 
4.2 

20:03 
0.2 

T):i 

4 

2.6 

7:18 
0.9 

14:11 
4.8 

21K)8 
0.2 

s 

4 

4:18 
8.0 

9:45 
0.8 

15:55 
4.0 

22:85 
0.0 

N 

W 

5 

2.-00 
2.7 

7:29 
0.9 

14:27 
4.1 

21:22 
0.4 

^ 

F     5 

1 

8:40 
2.6 

8:40 

15:17 
4.2 

22:18 
0.2 

E 

M 

5 

5:15 
3.2 

IIHW 
0.7 

16:58 
8.7 

23:27 
0.0 

D 

Th 

6 

8:86 
2.4 

8:46 
1.1 

15:40 
4.0 

22:46 
0.5 

S 

6 

5:02 
2.7 

10:10 
0.9 

1627 
4.1 

2321 
0.2 

Tu 

6 

6:00 
3.6 

12:10 
0.6 

18.-03 
3.6 

•         • 

F 

7 

5:26 
2.5 

10:23 
LO 

16:53 
4.1 

•  *         ■ 

•  •         • 

s 

7 

6:00 
8.1 

11:27 
0.7 

17:32 
4.0 

•        •        ■ 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  i.<*  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckcfhed 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  .soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Valparaiso  Mean  Local  Civil,  for  the  meridian  71°  89'  W.;  0>»  is  midnight,  12«»  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for 
Instance,  15:47  is  3:47  p.  m. 

#,  new  moon:  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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F 

28 

4:56 
-0.2 

11:23 
6.2 

17'.58 
—0.6 

•         •         • 
■         •         ■ 

M   28 

1 

0:11 
4.0 

6:14 
0.0 

12:26 
4.0 

18:39 
-0.1 

Th 

28 

1:00 
3.8 

7.-26 
0.7 

13:15 
2.7 

18:58 
LO 

S 

29 

0:04 
3.6 

5:46 
-0.1 

12:10 
4.9 

18:40 
—0.4 

Tu 

29 

0:51 
8.8 

7K)1 
0.3 

13:10 
3.5 

19:20 
0.3 

A 

F 

29 

1:60 
8.5 

8:30 
LO 

14:10 
2.3 

19:35 
1.3 

E 

s 

30 

0:60 
3.6 

6:38 
0.2 

12:65 
4.4 

19:24 
-0.3 

W 

30 

1:40 
8.7 

7:55 
0.7 

13:56 
3.0 

20:02 
0.7 

8 

S 

30 

2:49 
3.3 

9:65 
L2 

16:18 
2.1 

20:45 
L5 

M 

31 

1:40 
8.5 

7:31 
0.4 

13:45 
3.9 

20:06 
0.0 

D 

Th  31 

2:35 
3.5 

9:04 
1.0 

14:56 
2.6 

20:56 
LO 

Thetid 
a  eomparlfi 
from  Meat 
and  which 
chart,  anh 
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1                         - 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

"" 

• 

i 

Dayof— 

Time  and  HetffhtoC  High  and 
Low  Water. 

c  Dayof- 

8  

a  w.  Mo. 

W     1 

Time  and  Heiflrhtof  High  and 
Low  Water. 

c  Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 
1 

o 

W.  Mo. 

S 

8:56 
3.3 

11:20 
1.1 

18:36 
2.2 

22:31 
1.5 

6:10 
8.4 

11:56 
0.5 

18:85 
2.8 

•  •        • 

•  •        • 

E 

F     1 

6:18 
8.8 

11:40 
0.8 

18K)6 
8.4 

•  •        • 

•  •       • 

M 

2 

5:04 
8.3 

12:19 
0.9 

19:10 
2.4 

28:50 
1.2 

Th    2 

0:08 

LI 

6.-06 
8.6 

12:38 
0.2 

19K)1 
8.2 

si  2 

0:18 
0.8 

6:16 
8.8 

12:28 
0.2 

18:52 
8.9 

Tu 

3 

6:01 
8.5 

12:59 
0.6 

19:81 
2.7 

•  a           • 

•  •           ■ 

£ 

F 

3 

0:54 
0.7 

6:58 
3.7 

13:15 
0.1 

19:81 
8.7 

s 

3 

1:10 
0.4 

7H» 
8.4 

13:16 
0.1 

19:87 
4.3 

W 

4 

0:44 
0.9 

6:51 
8.8 

18:81 
0.8 

19:54 
3.0 

S 

4 

1:89 
0.8 

7:42 
3.8 

13:66 
-0.1 

20:06 
4.1 

M 

4 

2K)1 
0.0 

8.-00 
8.4 

18:66 
0.0 

20:22 
4.7 

Th 

5 

1:29 
0.6 

7:85 
4.0 

14:04 
0.0 

20:19 
8.4 

s 

5 

2:20 
0.0 

8:25 
3.9 

14:80 
-0.2 

20:46 
4.4 

o 

Tu 

5 

2:58 
—0.2 

8:48 
8.4 

14:37 
0.0 

21:07 
5.0 

F 

6 

2:09 
0.3 

8:15 
4.1 

14-.85 
—0.2 

20:46 
8.8 

o 

M 

6 

8K)4 
-0.8 

9:08 
8.8 

15K)5 
—0.2 

21:26 
4.7 

p 

W 

6 

8:43 
-0.4 

9:86 
3.8 

16:19 
0.0 

21:56 
5.2 

E 

o 

S 

7 

2:45 
0.1 

8:56 
4.2 

16:10 
—0.3 

21:19 
4.1 

iTu    7 

!      i 

8:50 
—0.6 

9:60 
8.7 

15:40 
-0.1 

22:10 
4.9 

N 

Th,   7 

1 

4:88 
-0.5 

10.-24 
8.2 

16.-00 
0.1 

22:42 
5.3 

§ 

8 

8:25 
-0.2 

9:35 
4.2 

15:41 
—0.8 

21:54 
4.3 

P   W|   8 

i      1 

4:40 
-0.6 

10:83 
8.5 

16:16 
0.1 

22:55 
4.9 

iF 

1 

8 

5:24 
-0.6 

11:16 
3.1 

16:47 
0.8 

28:33 
6.2 

M 

9 

4.-06 
—0.8 

10:15 
4.1 

16:16 
—0.2 

22:30 
4.4 

N 

Th 

9 

6:80 
—0.4 

U:20 
3.2 

16:66 
0.4 

23:45 
4.8 

S 

9 

6:17 
-0.6 

12:12 
2.9 

17:38 
0.4 

•  •        • 

•  ■        • 

Tu 

10 

4:49 
—0.4 

10:54 
8.8 

16:46 
0.0 

23:10 
4.4 

F 

10 

6:26 
-0.8 

12:14 
•  2.9 

17:89 
0.7 

•  •        • 

•  •        • 

s 

10 

0:25 
5.0 

7:12 
-0.3 

18:15 
2.9 

18:37 
C.6 

W 

H 

5:38 
-0.3 

11:35 
3.5 

17:21 
0.8 

28:59 
4.4 

S    11 

0:40 
4.6 

7:28 
-0.1 

13:23 
2.6 

18:36 
0.9 

M 

11 

1:20 
4.7 

8K)6 
-0.2 

14:26 
2.9 

19:47 
0.7 

p 

Th 

12 

6:31 
—0.1 

12:22 
3.1 

17:58 
0.6 

•  •        • 

•  •        • 

s 

12 

1:89 
4.4 

8:86 
0.1 

14:61 
2.6 

19:55 
LO 

(CTu 

1 

12 

2:18 
4.8 

9:06 
—0.1 

15:85 
3.0 

21K)5 
0.8 

N   F 

13 

0:52 
4.2 

7:86 
0.2 

18:21 
2.7 

18:45 
0.9 

c 

M 

13 

2:44 
4.2 

9:43 
0.2 

16:21 
2.7 

2L-29 
LO 

£ 

W 

13 

8:20 
4.0 

10:02 
0.0 

16:38 
8.2 

22:26 
0.8 

(L 

S 

14 

1:65 
4.1 

8.50 
0.4 

14:51 
2.4 

20:00 
1.2 

Tu  14 

8:51 
4.1 

10:48 
0.2 

17:28 
3.0 

22:51 
0.8 

Th'l4 

1 
1 

4:26 
8.7 

10:57 
0.0 

17:80 
8.6 

28:40 
0.7 

s 

15 

3.-05 
4.0 

10:10 
0.5 

16:49 
2.4 

21:40 
1.1 

W  15 

1 

5:00 
4.0 

11:41 
0.0 

18:16 
8.8 

•  •        • 

•  •        • 

F 

15 

6:85 
8.6 

11:^ 
0.1 

18:18 
8.7 

•  •        • 

•  •        • 

M 

16 

4:18 
4.0 

1125 
0.4 

18K» 
2.7 

23:10 
0.8 

£ 

Th 

16 

OKB 
0.6 

6:00 
8.9 

12:80 
—0.1 

18:56 
8.7 

8 

16 

0:48 
0.5 

6:40 
8.3 

12:87 
0.1 

19:06  i 
4.0  ! 

Tu 

17 

6:26 

4.1 

12:24 
0.2 

18:53 
8.1 

•  •        • 

•  •        • 

F 

17 

1K)1 
0.3 

7:02 
8.9 

18:14 
—0.2 

19:88 
4.0 

i  S 

1 

17 

1:47 
0.6 

7:87 
8.2 

18:28 
0.1 

19:48  '. 
4.3, 

W 

18 

0:19 
0.4 

6:28 
4.2 

18:10 
-0.1 

19:80 
8.5 

S 

18 

0.1 

7:62 
8.8 

18:66 
—0.2 

20:12 
4.3 

M 

18 

2:40 
0.4 

8:30 
8.1 

0.1 

20:30! 
4.5, 

Th 

19 

1:15 
0.1 

7:21. 
4.8 

13:60 
—0.8 

20K)6 
8.9 

s 

19 

2:40 
0.0 

8:88 
8.6 

14:85 
—0.2 

20:50 
4.5 

Tu 

19 

8:26 
0.4 

9:16 
2.9 

14:45 
0.2 

21:08  1 
4.5  i 

E 

F 

20 

2K)4 
—0.1 

8:11 
4.8 

14:26 
-0.4 

20:41 
4.2 

• 

M 

20 

8:22 
0.0 

9:18 
8.4 

15:08 
—0.1 

21:28 
4.6 

• 

W 

20 

4Ktt 
0.4 

9:56 
2.8 

15:18 
0.8 

21:46 
4.6 

• 

S 

21 

2:60 
—0.8 

8:66 
4.2 

16K)6 
—0.4 

21:19 
4.4 

Tu 

21 

4.-02 

0.1 

9:68 
8.2 

16:40 
0.1 

22:06 
4.6 

8  Th 

21 

4:87 
0.8 

10:80 
2.7 

15:48 
0.6 

22:25 
4.5 

s 

22 

8:31 
-0.3 

9:86 
4.1 

15:40 
-0.3 

21:S0 
4.6 

W  22 

4:41 
0.2 

10:33 
2.9 

16:07 
0.4 

22:41 
4.5 

F 

1 

22 

6:10 
0.8 

U:00 
2.6 

16:14 
0.7 

23:00 
4.4 

M 

23 

4:10 
—0.2 

10:14 
8.8 

16:10 
-0.1 

22:26 
4.5 

8  Th 

23 

6:21 
0.3 

11:04 
2.7 

16:81 
0.7 

23:20 
4.3 

s 

23 

6:45 
0.3 

11:28 
2.5 

16:35 
0.9 

23:36 

4.2 

Tu 

24 

4:50 
—0.1 

10:49 
3.4 

16:40 
0.2 

28:04 
4.4 

A 

F 

24 

6:01 
0.4 

11:35 
2.5 

16:48 
LO 

23:58 
4.1 

s 

24 

6.-20 
0.2 

12:00 
2.6 

16:48 
LI 

*  •        • 

•  •        • 

W 

25 

5:80 
0.2 

11:21 
8.0 

17K)6 
0.6 

23:48 
4.2 

!  S    25 

6:46 
0.6 

12:15 
2.4 

17:00 
L2 

•        •        • 

a           •           ■ 

M 

25 

0:12 
4.0 

6:68 
0.2 

12:40 
2.5 

17:82 
L2 

Th 

26 

6:15 
0.4 

11:65 
2.7 

17.-29 
0.9 

>        •        • 
•        •        • 

S 

26 

0:40 
3.8 

7:83 
0.6 

13:10 
2.8 

17:28 
L4 

Tu  26 

0:52 
8.8 

7:89 
0.3 

18.-26 
2.6 

18.-26 
L2 

S 
A 

F 

27 

0:24 
8.9 

7:04 
0.6 

12:34 
2.4 

17:46 
1.2 

M 

27 

1:25 
3.6 

8:23 
0.6 

14:20 
2.2 

18:16 
L6 

W 

27 

1:85 
8.6 

8:21 
0.3 

14:18 
2.7 

19:35 
L2 

S 

28 

1:10 
8.6 

8:01 
0.8 

18:38 
2.2 

17:55 
1.6 

}) 

Tu  28 

2:15 
8.4 

9:15 
0.6 

15:86 
2.3 

19.58 
L6 

E 

Th 

28 

2:24 
8.8 

9:05 
0.4 

16:17 
2.9 

20:58 
L2 

s 

29 

2K)1 
8.4 

9K)9 
1.0 

15:40 
2.1 

18:22 
1.7 

W   29 

8:14 
8.3 

10H)7 
0.6 

16:36 
2.6 

21:47 
L4 

F 

1 

29 

8:20 
8.1 

9:S2 
0.5 

16:20 
8.2 

22:28 
LI 

}> 

M 

30 

8K)1 
8.8 

10:14 
0.9 

17:46 
2.1 

21K)1 
1.7 

Th 

30 

4:17 
8.8 

10:56 
0.4 

17:22 
2.9 

28:12 
LI 

S 

30 

4:28 
8.0 

10:48 
0.5 

1730 
8.5 

28:40 
0.8 

Tu 

31 

4K)9 
8.8 

11:10 
0.7 

18:10 
2.4 

22:56 
1.4 

s 

31 

6:89 
2.9 

11:45 
0.4 

18:18 
8.9 

\ 

•  •         a 

•  a          • 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flrst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.0  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Valparaiso  Mean  Local  Civil,  for  the  meridian  71^  39'  W.;  Q^  is  midnight,  12^  is  noon;  all  hours  less  than 
12  are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  3),  Ist  quar.;  Q,  full  moon;  C»  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH.                                1 

Moon. 

Day  of— 

Time  and  Helfl^ht  of  High  and 
Low  Water. 

c 

8 

Day  of -^ 

Time  and  Height  of  High  and 
Low  water. 

• 

t 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 
W 

Mo. 

1 

W.  !Mo. 

1 

's 

1 

1 

4K)5 
18.7 

10:27 
1.2 

16:85 
13.7 

22:45 
2.4 

5K)0 
14.7 

11:20 
0.2 

17:25 
15.4 

23:40 
0.7 

W 

1 

4:00 
14.7 

10:18 
0.2 

16:22 
15.5 

22:40 
0.2 

M 

2 

4:40 
13.9 

11:00 
0.9 

17:08 
14.1 

28:20 
2.1 

Th 

2 

5:40 
15.2 

11:56 
0.0 

18.00 
16.8 

•  •         ■ 

•  •         • 

£ 

Th 

2 

4:40 
15.5 

10:55 
-0.4 

17:00 
16.3 

28:17 
-0.4 

Tuj   3 

1 

6:15 
14.0 

11:38 
0.8 

17:42 
14.6 

•  ■         ■ 

•  •         « 

E 

F 

3 

0:20 
0.5 

6:16 
15.3 

12:86 
0.2 

18:40 
15.8 

F 

3 

5:17 
16.0 

11:33 
—0.6 

17:87 
16.7 

23:56 
-0.7 

1  VV 

4 

OKW 
1.9 

6:62 
14.1 

12:15 
0.9 

18:20 
14.7 

1 

S 

4 

1:00 
0.4 

6:55 
15.1 

13:15 
0.6 

19:20 
15.6 

S 

4 

5:55 
16.2 

12:10 
—0.5 

18:15 
16.6 

•  •        • 

•  ■        • 

Th 

5 

0:40 

1.8 

6:32 
14.1 

;2:66 
L2 

19:00 
14.7 

§ 

5 

1:48 

0.7 

7:40 
14.6 

14:00 
1.2 

20:06 
16.0 

s 

6 

0:35 
—0.6 

6:35 
15.9 

12:60 
0.0 

18:55 
16.2 

F 

6 

1:22 
1.8 

7:15 
14.0 

13:36 
L5 

19:46 
14.5 

D 

M 

6 

2:30 
1.2 

8:25 
14.0 

14:45 
2.1 

20:50 
14.8 

P 

M 

6 

1:18 
—0.1 

7:17 
16.3 

13:35 
0.9 

19:37 
15.3 

E    S 

7 

2:10 
1.9 

8:00 
13.6 

14:25 
2.0 

20:32 

14.2 

Tu 

7 

3:23 
1.9 

9:20 
13.2 

15:42 
2.8 

21:50 
13.5 

D 

Tu 

7 

2:03 
0.7 

8:00 
14.4 

14:20 
L9 

20:25 
14.3 

1>   s 

8 

3:00 
2.1 

8:63 
13.2 

15:18 
2.5 

21:26 
13.8 

W 

8 

4:26 
2.4 

10:27 
12.6 

16:50 
8.4 

23.00 
13.0 

W 

8 

3:00 
L7 

9:00 
18.4 

15:20 
3.0 

21:23 
13.2 

M 

1 

9 

3:68 
2.4 

9:53 
12.8 

16.17 
2.9 

22:25 
13.5 

P 

N 

Th 

9 

5:35 
2.6 

11:45 
12.3 

18:10 
3.5 

•  •        • 

•  •        • 

N 

Th 

9 

4:00 
2.6 

10K» 
12.5 

16:80 
3.8 

22:85 
12.4 

,Tu 

10 

5:00 
2.4 

IIKX) 
12.6 

17:20 
3.0 

23:30 
13.5 

F 

10 

0:12 
12.9 

6:46 
2.3 

13:05 
12.6 

10:20 
3.0 

F 

10 

5:18 
3.0 

11:80 
12.0 

17:65 
3.9 

B                •               • 
•                •               • 

W  11 

6K)5 
2.1 

12:10 
12.8 

18:30 
2.8 

•  •         • 
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cha] 

e  til 
a.  m 

Dl. 

nev 
»r;  A 

ies  are  placed  in  the  order  of  oocurrence.  wi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximat 
J.O  feet  below  mean  sea  level.    To  find  1 
rt,  nnlen  a  minus  (— )  sign  is  before  the  hei 

ae  used  is  Eastern  Standard,  75th  Aferidiat 
.),  all  greater  are  in  the  afternoon  (p.  m.)  ai 

r  moon;  }),  Ist  quar.;  Q,  full  moon;  C  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  Ie 
elv  the  datum  of  soundings  on  the  Admira 
the  depth  of  water,  add  the  tabular  hei 
ght,  in  which  case  subtract  it. 

1  W.;0»«  is  midnight.  12*  is  noon;  all  hours 
nd  when  diminished  by  12  give  the  times  af 

quar.;  E,  moon  on  the  equator;  N,  S,  moon 

»n  the  second  line  of  each  day: 
i  feet  and  tenths,  are  reckoned 
Itv  Charts  for  this  region,  and 
gnt  to  the  soundings  given 

less  than  12  are  in  the  fore- 
ter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 
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JULY. 


AUGUST. 


SEPTEMBER. 


d  Day  of— 

8 


a 


£ 


S 

o 


w. 


E 


N 

P 


£ 


8 

M 

Tu 

W 

Th 
F 

8 

H 

M 

Tu 

W 


Mo. 


Th 
F 

8 

M 
Tu  18 


1 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


WI19 


Th 

F 

S 

t$ 

M 

Tu 

W 

Th 

F 

8 

S 

M 


20 
21 
22 
23 
24 
25 
26 
27 
28 
2^ 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


a  Day  of— 


1K)2 
—0.1 

1:58 
0.7 

2:48 
L7 

3:46 
2.6 

4:45 
3.4 

5:48 
3.9 

0:48 
11.4 

1:49 
11.6 

2:40 
1L8 

3:21 
12.3 

3:57 
12.7 

4:29 
13.1 

5:02 
13.6 

5:35 
14.  U 

0:05 
LI 

0:48 
L8 

1:2? 
L5 

2:08 
L9 

2:60 
2.3 

3:42 
2.8 

4:42 
8.1 

5:48 
3.2 

0:38 
12.9 

1:46 
18.5 

2:46 
14.3 

8:42 
15.1 

4:31 
15.8 

5:20 
16.1 

6:06 
16.1 

0:48 
-0.3 

1:30 
0.5 


7:13 
15.3 

8:05 
14.7 

9:00 
13.9 

9:57 
13.2 

10:65 
12.5 

11:67 
12.2 

6:60 
4.1 

7:47 
4.1 

8:37 

3.8 

9:'.0 
'6.-6 

10:02 
8.2 

10:38 

2.8 

11:16 
2,5 

11:62 
2.2 

6:10 
14.3 

6.47 
14.5 

7.^ 
14.5 

8:08 
14.3 

8:55 
14.0 

9:48 
13.7 

10:50 
13.5 

11:54 
13.5 

6:58 
2.8 

8:02 
2.2 

9:01 
L4 

9:55 
0.7 

10:46 
0.2 

11:35 
0.0 

12:22 
0.0 

6:51 
16.7 

7:87 
15.0 


13:33 
LO 

14:28 
L5 

16:25 
2.2 

16:24 
2.4 

17:27 
8.2 

18:26 
8.3 

12:66 
12.1 

13:50 
12.3 

14.37 
12.6 

15:18 
12.9 

15:57 
18.2 

16:35 
18.5 

17:08 
13.6 

17:46 
13.8 

12:80 
2.0 

18:10 
L8 

18:51 
L8 

14:88 
2.0 

16-26 
2.2 

16:23 
2.3 

17:26 
2.2 

18:30 
L9 

13:02 
13.8 

14:04 
14.4 

15:06 
15.0 

16:58 
15.5 

16:48 
15.8 

17:37 
15.8 

18:25 
15.5 

18:10 
0.5 

13:58 
1.0 


19:33 
14.6 

20:27 
13.6 

21:27 
12.7 

22:31 
12.0 

28:40 
1L6 


19:23 
8.1 

20:13 
2.8 

20:58 
2.4 

21:40 
2.0 

22:18 
L6 

22:54 
L8 

23:80 
L2 


18:21 
14.0 

19:00 
13.9 

19:42 
13.7 

20:28 
13.4 

21:20 
13.1 

22:20 
12.8 

23:28 
12.7 


19:83 
1.3 

20:32 
0.6 

21:27 
—0.2 

22:18 
—0.8 

23:08 
— LO 

23:55 
—0.8 


19:12 
14.8 

19:59 
18.9 


A 

S 


O 


E 


W.IMo. 


Time  and  Height  of  High  and 
Low  water. 


Tu 
W 


Th 
F 

8 

M 

Tu 

W 

Th 

F 

8 

§ 

M 

Tu 

W 

Th 

F 

8 

§ 

M 

Tu 

W 

Th 

F 

E;    8 

M 
Tu 
W 
Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


2:18 
L6 

3:08 
2.8 

4:06 
3.8 

5:08 
4.6 

0:07 
10.6 

1:20 
10.7 

2:15 
11.2 

2:67 
1L8 

3:82 
12.6 

4:04 
13.4 

4-.86 
14.2 

5:10 
14.9 

5:44 
15.3 

0:17 
0.5 

0:55 
0.7 

1:35 
L2 

2:18 

2.0 

3:11 
2.7 

4:12 
8.4 

6:27 
3.6 

0:21 
12.4 

1:35 
13.1 

2:36 
14.1 

3:30 
16.1 

4:16 
15.9 

6.-00 
16.2 

5:48 
16.2 

0:20 
—0.2 

1:01 
0.7 

1:43 
L9 

2:30 
3.2 


8:25 
14.1 

9:14 

13.1 

10:05 
12.1 

11:07 

n.5 

6:13 
6.0 

7:18 
4.9 

8:10 
4.5 

8:68 
8.8 

9*.88 
3.1 

10:13 
2.3 

10:60 
L7 

11:26 
LI 

12H)2 
0.7 

6:20 
15.5 

6:58 
15.5 

7:38 
15.0 

8:23 
14.4 

9:15 
18.7 

10:18 
18.1 

11:32 
12.8 

6:45 
3.3 

7:52 
2.6 

8:60 
L5 

9:45 
0.6 

10:32 
—0.1 

11:15 
—0.4 

12:00 
—0.4 

6:24 
15.8 

7:03 
16.1 

7:45 
14.0 

8.-29 
12.8 


14:50 
L9 

15:43 
2.8 

16:41 
3.6 

17:45 
4.0 

12:15 
1L3 

13:20 
1L4 

14:12 
1L8 

14:67 
12.5 

15:86 
13.1 

16:12 
13.7 

16:48 
14.3 

17:22 
14.8 

17:68 
15.0 

12:40 
0.5 

13:21 
0.7 

14:03 
LI 

14:55 
L7 

16:51 
2.2 

16:68 
2.5 

18:08 
2.5 

12:47 
13.0 

13:56 
1.3.8 

14:56 
14.6 

16:48 
15.3 

16:36 

15.8 

17:20 
16.0 

18:04 
15.7 

12:43 
0.1 

13:26 
0.9 

14:12 
L9 

15:00 
3.0 


20:50 
12.8 

21:45 
U.8 

22:51 
ILO 


18:48 
4.0 

19:45 
3.6 

20:33 
3.1 

21:14 
2.4 

21:68 
L6 

22:80 
LI 

23:07 
0.6 

28:41 
0.4 


18:37 
15.0 

19:16 
14.7 

20KX> 
14.2 

20:61 
13.5 

21:50 
12.8 

28K)S 
12.4 


19:18 
L9 

20:20 
LI 

21:15 
0.2 

22:08 
—0.6 

22:52 

—0.8 

23:36 

—0.7 


18:45 
14.9 

19:26 
13.9 

20:10 
12.8 

20:68 
1L7 


a 

8 


Day  of— 


O 
E 


W.iMo. 


F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

H 

M 

Tu 

W 

Th 

(C    F 


N 
P 


£ 


8 

S 

M 

Tu 

W 

Th 

I 

•  F 

I  8 
S 
M 


8 
1> 


Th 
F 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


Tu  26 

j 

w'27 


28 
30 


Time  and  Heigtit  of  High  and 
Low  Water. 


8:20 
4.4 

9:15 
1L7 

15:65 
4.0 

22:00 
10.8 

4:25 
5.2 

10:16 
10.8 

17K)0 
4.5 

23:15 
10.2 

6:35 
5.6 

11:30 
10.5 

18:10 
4.6 

•        •        • 
»        •        • 

0:40 
10.3 

6:47 
5.4 

12:46 
10.8 

19:10 
4.2 

1:40 
10.9 

7:46 
4.7 

18:45 
1L4 

20:03 
3.5 

2:20 
1L8 

8:80 
8.8 

14:30 
12.3 

20:45 
2.5 

2:68 
12.9 

9:08 
2.7 

15:10 
13.2 

21:28 
L6 

8:30 
14.0 

9:45 
L6 

15:47 
14.2 

22:00 
0.8 

4:05 
16.0 

10:20 
0.7 

16:20 
15.1 

22:37 
0.2 

4:40 
15.8 

10:67 
-0.1 

17:00 

15.7 

28:12 
-0.2 

6:15 
16.2 

11:38 
—0.4 

17:35 
15.9 

23:60 
—0.1 

5:60 
16.3 

12:10 
—0.5 

18:10 
15.8 

•  «        • 

•  •        • 

0-.27 
0.2 

6:30 
16.0 

12:60 
-0.1 

18:50 
15.3 

1:10 
0.9 

7:10 
15.4 

13:87 
0.5 

19:37 
14.6 

1:56 
L8 

7:56 
14.5 

14:30 
1.4 

20:30 
13.7 

2:50 
2.8 

8:60 
13.5 

15:27 
2.2 

2L*90 
12.7, 

3:66 
3.6 

10:00 
12.6 

16:85 
2.8 

22:45 
12.2 

6:16 
3.9 

11:20 
12.2 

17:66 
2.9 

•        •        • 

0:16 
12.2 

6:36 
3.5 

12:40 
12.6 

19:10 
2.3 

1.-25 
13.0 

7:45 
2.5 

13:60 
18.4 

20:10 
L4 

2:25 
14.1 

8:40 
L4 

14:50 
14.4 

21:00 
0.6 

3:15 
15.1 

9:80 
0.4 

15:86 
15.2 

21:60 
—0.1 

8:57 
15.8 

10:10 
-0.3 

16:20 
15.8 

22:30 
-0.3 

4:40 
16.1 

10:53 
—0.6 

17:00 
15.8 

28:10 
-0.2 

5:15 
16.0 

5:52 
15.5 

0:30 
L3 

1:10 
2.4 

1:60 
3.6 

2:40 
4.7 


11:35 
—0.4 

12:15 
0.1 

6:30 
14.7 

7K» 
13.6 

7:45 
12.5 

8:26 
1L& 


17:40 
15.4 

18:20 
14.7 

12:50 
LO 

18:80 
2.0 

14:20 
3.1 

15:10 
4.1 


23:50 
0.4 


18:55 
18.8 

19:35 
12.7 

20:15 
1L7 

21:08 
10.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  Urst  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclEoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  8.0  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Eastern  Standard,  75th  meridian  W.;  O^*  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  }).  1st  quar.;  Oi  ^^11  moon;  ((,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER.                           J 

• 

§ 

23 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

8 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

i 

23 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  JMo. 

W.  Mo. 

W. 
F 

Mo. 

1 

's 

1 

8:86 
6.5 

9:40 
10.5 

15:55      22:25 
4.8       10.8 

w 

1 

6:16 
5.1 

11:15 
10.6 

17:40 
4.4 

23:66 
1L4 

B 

5:25 
8.7 

11:25 
1L6 

17:45 
3.7 

23:60 
12.6 

M 

2 

4:50 
5.8 

10:50 
10.1 

17:25      23:50 
4.8       10.4 

Th 

2 

6:15 
4.2 

12.-26 
1L4 

18:86 
8.7 

•  ■        • 

•  ■        • 

S 

2 

6:20 
2.8 

12:30 
12.4 

18:40 
3.0 

•  «        • 

•  •        • 

Tu 

3 

6:05 
5.5 

12:10 
10.5 

18:80    .    .    . 
4.5    . 

E 

F 

3 

0:45 
12.2 

7K)6 
3.1 

13:15 
12.4 

19:25 
2.7 

s 

3 

0:45 
13.4 

7:10 
L7 

13.-20 
13.3 

19:30 
2.2 

w 

4 

0:52 
11.1 

7:08 
4.6 

18:10      19:20 
11.8        8.6 

8 

4 

1:80 
13.4 

7:50 
L8 

14K)0 
13.6 

20:10 
L7 

M 

4 

1:35 
14.4 

8:00 
0.6 

14:10 
14.3 

20:20  ' 
L3' 

Th 

6 

1:40 
12.1 

7:60 
8.5 

14:00      20:05 
12.4         2.6 

H 

5 

2:15 
14.5 

8:86 
0.6 

14:45 
14.7 

20:50 
0.8 

0 

Tu 

5 

2:25 
15.3 

8:50 
-0.4 

15.-00 
16.2 

21:10 
0.7  ' 

F 

6 

2:18 
18.8 

8:80 
2.2 

14:40      20:47 
18.6         1.5 

O 

M 

6 

8:00 
15.6 

9:15 
-0.6 

15:25 
16.6 

21:36 
0.1 

P 

Wi    6 

3:10 
16.0 

9:85 
—LI 

16:45 
15.9 

21:55 
0.2 

E 

o 

S 

7 

^2:58 
14.8 

9:10 
0.9 

15:15      21:25 
14.7         0.6 

Tu 

7 

8:38 
16.4 

10:00 
— L8 

16:05 
16.2 

22:15 
-0.3 

N 

Th,   7 

1 

4:00 
16.4 

10:20 
-L6 

16:30 
16.2 

22:40 
0.0 

s 

8 

8:30 
15.4 

9:47 
-0.2 

15:50      22K)5 
15.6     —0.1 

P 

W 

8 

4:20 
16.7 

10:40 
— L7 

16:60 
16.4 

28:00 
—0.8 

F 

8 

4:45 
16.5 

11:10 
—1.5 

17:20 
16.2 

23:30 
0.1 

M 

9 

4.-05 
16.2 

10:25 
— LO 

16*JK)      22:40 
16.2     —0.6 

N 

Th 

9 

5K)0 
16.6 

11:25 
— L5 

17:80 
16.3 

23:45 
0.1 

s' 

9 

6:35 
16.1 

11:56 
—LI 

18:05 
15.9 

■         ■         • 
•         ■        • 

Tu 

10 

4:45 
16.6 

11K)6 
-1.8 

17:10      28:20 
16.3     —0.4 

F 

10 

6:45 
16.1 

12:10 
-0.9 

18:18 
15.7 

■        •        • 
•        •        • 

S    10 

0:22 
0.5 

6:22 
16.5 

12:45 
-0.4 

18:58 
15.3 

w 

11 

5:25 
16.6 

11:45 
—1.2 

17:60    .    .    . 
16.2    .    .    . 

S 

11 

0:82 
0.8 

6:88 
15.3 

18:00 
-0.1 

19:10 
14.9 

M   11 

i 

1:15 
1.1 

7:16 
14.7 

18:88 
0.5 

19:52 
14.4 

p 

Th 

12 

OHX) 
0.1 

6K)5 
16.1 

12:80      18:80 
—0.7       15.6 

s 

12 

1:26 
L7 

7:25 
14.8 

13-.60 
LO 

20:05 
18.9 

(L  Tu  12 

! 

2:12 
L8 

8:18 
13.7 

14:35 
L6 

20:52 
13.8 

N 

F 

13 

0:47 
0.8 

6:60 
15.8 

18:15      19:20 
0.2       14.7 

c 

M 

13 

2:27 
2.6 

8:25 
13.2 

15:58 
2.0 

21:10 
13.1 

E 

W  13 

1 

3:15 
2.4 

9:20 
12.9 

15:40 
■  2.4 

22:00 
13.2 

c 

S 

14 

1:85 
1.8 

7:40 
14.8 

14:10      20:15 
L8       18.6 

Tu 

14 

8:86 
8.2 

9:40 
12.4 

16K)6 
2.8 

22:25 
12.7 

Th 

14 

4:20 
2.8 

10:32 
12.8 

16:48 
8.0 

23K)5 
12.9 

s 

15 

2:85 
2.8 

8:86 
18.2 

15:10      21:20 
2.3       12.7 

W 

15 

4-.60 
3.3 

11:00 
12.2 

17.-20 
8.0 

28:40 
12.8 

F 

15 

5:80 
2.9 

11:48 
12.2 

17*2 
3.8 

•  •        • 

•  ■         • 

M 

16 

8:60 
8,7 

9:60 
12.8 

16:20      22:40 
8.0       12.2 

E 

Th 

16 

6:00 
3.0 

12:20 
12.4 

1826 
2.8 

■         •         • 
•        •         • 

S 

16 

0:10 
12.8 

6:82 
2.7 

12:57 
12.8 

18:57 
8.8 

Tu 

17 

6:10 
8.8 

11:15 
12.0 

17:40    .    .    . 
8.0    ..    . 

F 

17 

0:45 
18.2 

7:06 
2.8 

18:26 
18.0 

19:25 
2.4 

8 

17 

1:10 
13.1 

7:80 
2.3 

18:67 
12.6 

19:63 
8.1 

W 

18 

0:06 
12.5 

6:25 
8.3 

12:40      18:60 
12.5         2.6 

S 

18 

1:40 
18.8 

7:65 
L6 

14:18 
13.6 

20:18 
2.0 

M 

18 

2K)2 
18.4 

8:20 
1.9 

14:47 
13.0 

20:42 
2.9 

Th 

19 

1:10 
18.8 

7:80 
2.4 

18:46      10:60 
18.3         1.9 

H 

19 

2'M 
14.3 

8:a 
LO 

16K)5 
14.0 

21:00 
L7 

Tu 

19 

2:48 
18.7 

9:08 
L4 

16:80 
18.2 

21227 
2.7 

E 

F 

20 

2:10 
14.2 

8:20 
1.4 

14:36      20:40 
14.8         LI 

• 

M 

20 

8:10 
14.7 

9:25 
0.5 

15:45 
14.3 

21:46 
L6 

• 

W 

20 

8:80 
18.8 

9:45 
L2 

16X)6 
13.4 

22K)e 
2.6 

• 

S 

21 

2:68 
14.8 

9:06 
0.6 

15:20      21:26 
14.9.      0.7 

Tu 

21 

8:60 
14.8 

10KI6 
0.3 

16:20 
14.8 

22:26 
L7 

8 
A 

Th 

21 

4K)6 
13.9 

10:28 
LO 

16:42 
13.5 

22:43 
2.6 

s 

22 

8:85 
15.8 

9:46 
-0.1 

16.'00      22K)5 
16.2         0.6 

W 

22 

4:26 
14.6 

10:48 
0.4 

16:66 
14.1 

28.-00 
2.0 

F 

22 

4:48 
18.8 

UKX) 
LI 

17:15 
18.6 

23:20 
2.7 

M 

23 

4:10 
15.5 

10:26 
-0.8 

16:40      22:45 
16.2         0.7 

S 

Th 

23 

6H)0 
14.3 

lL-20 
0.7 

17:80 
18.7 

28:40 
2.6 

S 

23 

5:17 
18.6 

11«7 
L8 

17:47 
18.5 

28-.66 
2.8 

Tu 

24 

4:60 
15.8 

11:06 
-0.2 

17:16      23:20 
14.8         L2 

A 

F 

24 

6:85 
13.7 

11:67 
L3 

18K)6 
18.3 

•  •        • 

•  •        • 

s 

24 

6:63 
13.8 

12:12 
L6 

18:20 
18.4 

•            •            • 

W 

25 

5:28 
14.8 

11:40 
0.8 

17:60    .    .    . 
14.2    .    .    . 

S 

25 

0:15 
3.0 

6:10 
13.1 

12:35 
L9 

18:40 
12.9 

M 

25 

0:88 
2.0 

6.-26 
18.1 

12:48 
2.0 

18:66 
13.8 

Th 

26 

0.-00 
2.0 

6:00 
14.1 

12:20      18:25 
LI       18.6 

l» 

26 

0:65 
8.6 

6:46 
12.5 

18:12 
2.7 

10:20 
12.4 

Tu 

26 

1:12 
8.0 

7Ktt 
12.8 

18-.28 
2.4 

19:85 
13.2 

8 
A 

F 

27 

0:88 
2.8 

6:82 
13.2 

18K)0      19K)5 
2. 1       12. 7 

M 

27 

1:87 
4.0 

7:26 
12.0 

18:66 
8.3 

20:00 
12.0 

W 

27 

1:66 
8.1 

7:46 
12.6 

14:06 
2.9 

20:17 
13.1 

S 

28 

1.-20 
8.8 

7:10 
12.8 

13:40      19:45 
8.0       11.8 

D 

Tu 

28 

2:27 
4.4 

8:10 
1L6 

14:46 
3.8 

20:56 
1L8 

E 

Th 

28 

2:48 
3.2 

8:32 
12.3 

14:57 
3.2 

21.-06 
12.9 

H 

29 

2:05 
4.6 

7:60 
11.6 

14:80      20:83 
8.9       1L2 

W 

29 

3:26 
4.5 

9:10 
1L2 

15:40 
4.1 

21:62 
1L8 

^^ 

F 

29 

8-.85 
3.8 

9:28 
12.1 

l.=»:60 
3.5 

22K» 
12.8 

D  M 

30 

8K)0 
5.2 

8:48 
10.8 

15:26      21:85 
4.5       10.8 

Th 

30 

4:25 
4.2 

10:18 
1L2 

16:40 
4.1 

22:50 
12.0 

S 

30 

4:82 
3.1 

10:30 
12.1 

16:50 
3.6 

22:68 
12.9 

|Tu 

1 

31 

4:10 
5.4 

9:55 
10.4 

16:30      22:60 
4.7       10.8 

s 

31 

5:32 
2.6 

11:86 
12.8 

17:63 
3.3 

23:69 
13.3 

Thetid 
a  comparts 
from  Mear 
which  is  8 
unless  a  m^ 

les  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
1  Low  Water  Springs,  which  is  approxImat< 
.0  feet  below  mean  sea  level.    To  find  the  d< 
Inus  (— )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  c 
Lher  it  is  high  or  low  water.    The  heights,  Iv 
>ly  the  datum  of  soundings  on  the  Admiral 
?pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

»n  the  second  line  of  each  day; 
\  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

The  til 
(a.  m.),all 

ae  used  is  Eastern  Standard,  75th  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wh< 

W\;  (Pin  midnight,  12*>  Is  noon;  all  hours  le 
m  diminished  by  12  give  the  times  after  noon 

«  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

equator;  A 

moon;  J 
,  P,  moon 

),  1st  quar.;  Q,  full  moon;  C.  M  < 
in  apogee  or  perigee. 

luar.;  E,  ] 

tnoon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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JANUARY. 


E 


N 


'0 


(L 


Davof- 


W  'Mo 


j  Time  and  Height  of  High  and 
I  Low  Water. 


31 

Ta 

W 

Th 

F 

6 

M 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Tu  10 
W  11 
Th  12 
F    13 


S 
M 


14 
15 
16 


Tu  17 
W  18 
Th  19 

I 

F  20 
21 
22 
23 
Tu  24 
w!26 


S 
M 


Th 
F 

S 

M 


26 

27 

I 

28i 

29 

30 


Tu  31 


2:45 
2.9 

8:20 
2.9 

4H)0 
2.8 

0H)7 
3.8 

0:40 
3.9 

1S2 
4.2 

2:06 
4.5 

2:58 
4.7 

3:53 
5.1 

4:55 
5.5 

5:50 
6.0 

0:85 
2.6 

1:27 
2.5 

2:18 
2.8 

SKX) 
2.1 

8:47 
2.0 

4:35 
2.0 

0H)7 
4.4 

0:40 
4.5 

1:20 
4.6 

2:06 
4.6 

8HX) 
4.6 

AM 

4.7 

4:56 
4.9 

5:45 
5.1 

0:82 
8.0 

1:18 
2.9 

1:50 
2.0 

2:20 
2.7 

2:62 
2.5 

8:27 
2.2 


8:60 
6.1 

9:28 
6.0 

10:00 
5.8 

4:48 
2.7 

5:47 
2.5 

7K)0 
2.4 

8:17 
2.1 

9:48 
1.7 

11:17 
1.1 

12:22 
0.2 

13:18 
—0.6 

6:40 
6.4 

7:80 
6.7 

8:16 
6.9 

OKX) 
6.8 

9:48 
6.6 

10:85 
6.1 

5:28 
2.0 

6:28 
2.1 

7:87 
2.1 

8:52 
2.1 

10:85 
1.8 

12K)0 
1.4 

12:68 
0.8 

18:80 
0.8 

6:25 
5.4 

5.6 

7:88 
5.9 

8:15 
6.1 

8:60 
6.1 

9:25 
6.0 


16:18 
—0.7 

16:45 
—0.6 

17:18 
-0.4 

10:42 
5.5 

11:80 
4.9 

12:83 
4.4 

14K)3 
3.8 

16.'00 
3.4 

17:45 
3.3 

19:05 
3.6 

20t)5 
8.8 

14:07 
—1.2 

14:50 
—1.5 

15:88 
—1.6 

16:13 
—1.5 

16:52 
—1.2 

17:28 
—0.6 

11:20 
5.4 

12:10 
4.6 

18K» 
8.9 

14:80 
8.3 

16:83 
2.9 

18:42 
2.9 

19:52 
3.0 

20:82 
8.4 

14:00 
—0.1 

14:80 
—0.4 

14:58 
-0.7 

15:23 
—0.8 

15:62 
—0.8 

16:20 
—0.6 


28:15 
8.6 

23:37 
3.7 


17:52 
0.0 

18:32 
0.4 

19:18 
0.9 

20:17 
1.5 

21:18 
1.9 

22:30 
2.8 

23:33 
2.5 


20:52 
4.0 

21:35 
4.2 

22:15 
4.2 

22:53 
4.2 

23:30 
4.3 


18:08 
0.0 

18:37 
0.7 

19:22 
1.3 

20:05 
1.9 

20  55 
2.5 

22:12 
2.8 

28:80 
2.9 


21:08 
3.6 

21:80 
8.8 

21:50 
3.9 

22:12 
4.1 

22:82 
4.1 

22:50 
4.8 


FEBRUARY. 


c 

8 


Day  of— 


E 


P 


W. 

W 

Th 

F 

8 

M 

Tu 

W 

Th 

F 

S 

1» 

M 

Tu 

W 

Th 

F 

S 

H 

M 

Tu 

W 


Mo 

ll 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18' 
19 
20 
21 
22 


Time  and  Height  of  High  and 
Low  Water. 


S  ;Th  23 


F 

S 

M 
Tu 


24 
25 
26 
27 
28 


4:05 
1.9 

4:45 
L7 

5:85 
1.6 

0:20 
4.8 

1:00 

4.8 

1:57 
4.9 

3K)7 
5.1 

4:25 
5.4 

5:35 
6.7 

0:43 
2.8 

1:37 
2,4 

2:20 
1.9 

3:02 
1.6 

3:43 
1.4 

4:28 
L8 

5K)5 
L8 

5:45 
1.4 

OrOS 

4.8 

0:38 
4.7 

1:18 
4.6 

2:15 
4.5 

8:38 
4.5 

5:00 
4.6 

0:88 
3.2 

1:15 
2.9 

1:47 
2.4 

2:15 
2.1 

2:45 
1.7 


10:02 
5.8 

10:43 
5.4 

11:30 
4.9 

6:23 
1.6 

7:88 
1.5 

9:18 
1.3 

llKfi 
0.8 

12:20 
0.0 

18:13 
—0.6 

6:38 
6.2 

7:30 
6.5 

8:17 
6.6 

9K)0 
6.5 

9:48 
6.2 

10:25 
5.7 

11.-05 
5.1 

11:45 
4.4 

6:30 
1.6 

7:85 
1.8 

9:18 
1.8 

11:18 
L4 


12:20 
0.9 

12:58 
0.4 

6.00 
5.0 

6:47 
5.4 

7:28 
5.7 

8:0K 
5.9 

8:48 
6.0 


16:50 
—0.3 

17:20 
0.2 

17:52 
0.7 

12:28 
4.2 

13:38 
8.5 

16:05 
3.0 

18:20 
8.0 

19:28 
3.6 

20:10 
3.9 

14:00 
—1.1 

14:40 
— L3 

15:17 
---1.3 

15:50 
—1.0 

16:20 
-0.6 

16:60 
—0.1 

17:18 
0.6 

17:48 
1.2 

12:80 
8.7 

13:85 
8.0 

15:10 
2.8 


20:00 
3.4 

20:20 
3.6 

13:28 
0.0 

14:00 
-0.8 

14:25 
—0.5 

14:52 
—0.6 

15:20 
—0.5 


28:15 
4.4 

28:45 
4.7 


18:33 
1.4 

19:15 
1.9 

20:15 

2.8 

21:57 
2.9 

23:35 
2.9 


20:47 
4.1 

21:18 
4.4 

21:48 
4.6 

22:17 
4.8 

22:45 
4.9 

28:10 
5.0 

23:85 
5.0 


18:07 
1.8 

18:15 
2.3 

18:20 
2.6 


28:40 
8.8 


20:88 
4.0 

20:50 
4.1 

21K)7 
4.4 

21:25 
4.6 

21:42 
4.8 


MARCH. 


c  Day  of— 


SS    W.  Mo, 


E 


N 


w 

Th 
F 

8 

M 
Tu 
W 
Th 

I  8 


O 


M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Tu  14 
W  16 
Th  16 
F    17 


s 


8 

S 

M 

Tu 

W 

Th;23 

F   24 


18 
19 
20 
21 
22 


8 
S 
M 


25 
26 
27 


E 


Xu  28 

W  29 

Th  30 

F   31 


Time  and  Height  of  High  and 
Low  Water. 


3:18 
1.2 

3:67 
0.9 

4:87 
0.7 

5:15 
0.6 

6:08 
0.7 

0:15 
5.2 

1:10 
5.0 

2:82 
5.0 

4:08 
5.1 

0:00 
2.9 

0:55 
2.3 

1:40 
L9 

2:18 
1.3 

2:57 
0.9 

8:82 
0.7 

4:08 
0.5 

4:85 
0.6 

5:12 
0.8 

5:58 
LO 

6:45 
L8 

7:57 
1.4 


0:83 
4.5 

2:08 
4.2 

4:15 
4.3 

0:30 
2.9 

0:58 
2.5 

1:27 
2.0 

1:58 
l.ii. 

2:80 
0.8 

8:05 
0.8 

8:88 
0.0 


9:22 
5.9 

10:00 
5.7 

10:45 
5.2 

11:22 
4.7 

12:20 
8.9 

7:22 
0.8 

9:08 
0.8 

10:50 
0.4 

12:05 
—0.1 

6:33 
6.4 

6:88 
5.8 

7:80 
6.0 

8:15 
6.1 

9:00 
6.0 

9:38 
5.6 

10:13 
5.8 

10:45 
4.6 

11:20 
4.0 

11:57 
8.3 

12:50 
2.8 


15:47 
—0.2 

16:15 
0.2 

16:55 
0.7 

17:22 
1.3 

17:53 
L9 

18:48 
8.2 

17:10 
8.3 

18:45 
3.5 

19:23 
3.8 

12:58 
-0.5 

18:40 
—0.7 

14:18 
-0.8 

14:48 
—0.6 

15:18 
—0.2 

15:50 
0.2 

16:15 
0.7 

16:35 
L2 

16:48 
L7 

17:00 
2.1 

17K)5 
2.5 


9:47 
1.3 


11:12 
1.0 

12:00 
0.6 

5:82 
4.6 

6:28 
5.0 

7:18 
5.8 

7:55 
5.6 

8:83 
5.7 

9:15 
5.6 

9:52 
5.3 


19:25 
8.6 

19:85 
4.0 

12:40 
0.2 

18:12 
0.0 

13:48 
—0.1 

14:12 
0.0 

14:47 
0.2 

15:20 
0.4 

15:50 
0.9 


22:03 
5.0 

22:28 
5.2 

23K>6 
6.2 

23:35 
5.2 


18:28 
2.6 

20:13 
2.9 

22:20 
8.2 


19:60 
4.8 

20:18 
4.6 

20:45 
5.0 

21:10 
5.2 

21:33 
5.4 

22.-00 
5.4 

22:23 
5.8 

22:48 
5.8 

28:07 
5.2 

28:80 
5.0 

28:55 
4.7 


28:15 
8.2 


19:4*1 
4.3 

19:55 
4.6 

20:10 
4.9 

30:30 
5.2 

21:00 
5.5 

21  .-25 
5.6 

21:50 
5.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecatlve  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
in  2,9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height.  In  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:0»«  is  midnight,  12«»  is  noon:  all  hours  lew  than  12  are  In  the  forenoon 
(a.  m. ),  all  greater  are  In  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  fuH  moon;  ^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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AP 

RIL. 

dHelirhtof  HI 
Low  Water. 

• 

Day of— 

Time  an 

1 

ghand 

i 

Day  of— 

W. 

S 

Mo. 

1 

W.  Mo. 

4:17 
—0.2 

10:33 

4.8 

16:20 
1.4 

22:25 
5.8 

iM 

1 

p 

s 

2 

5:05 
-0.2 

11:25 
4.1 

16:50 
1.9 

23K» 
5.7 

X 

Tu 

2 

M 

3 

6:05 
0.0 

12:33 
3.5 

17:20 
2.5 

23:47 
5.5 

W 

3 

Tu 

4 

7:20 
0.2 

14:50 
3.0 

18K)0 
2.9 

•  •         ■ 

•  ■         • 

Th 

4 

N 
D 

W 

5 

0:47 
5.2 

8:57 
0.3 

17:22 
3.5 

20:40 
3.4 

}) 

F 

5 

Th 

6 

2:18 
4.9 

10:30 
0.2 

18:15 
3.8 

22:40 
3.2 

8 

6 

F 

7 

4:00 

4.8 

11:40 
0.0 

18:47 
4.3 

•  •        • 

•  •         • 

S 

7 

S 

8 

o.-oo 

2.6 

5:27 
5.0 

12:30 
—0.1 

19:17 
4.7 

M 

8 

s 

9 

0:48 
1.9 

6:30 
5.2 

18:08 
—0.1 

19:40 
5.1 

E 

Tu 

9 

M 

10 

1:80 
1.3 

7:23 
5.4 

13:43 
0.1 

^:03 
5.4 

W 

10 

• 

Tu 

11 

2:07 
0.7 

8:10 
5.4 

14:20 
0.4 

20:32 
5.6 

Th 

11 

E 

W 

12 

2:43 
0.3 

8:48 
5.3 

14:48 
0.7 

20:55 
5.6 

O 

F 

12 

O 

Th 

13 

3:10 
0.2 

9:25 
5.0 

15:10 
1.2 

21:17 
5.8 

S 

13 

F 

14 

3:43 
0.1 

lOKM) 
4.5 

15:28 
1.6 

21:37 
5.7 

s 

14 

S 

15 

4:18 
0.2 

10:37 
4.0 

15:43 
1.9 

22:00 
5.6 

A 

M 

15 

s 

16 

4:52 
0.3 

11:10 
3.4 

16:00 
2.3 

22:20 
5.4 

S 

Tu 

16 

AjM 

17 

5:30 
0.6 

11:48 
2.9 

16:05 
2.7 

22:40 
5.2 

W 

17 

Tu 

18 

6:13 
0.7 

12:57 
2.9 

16:20 
2.8 

23:02 
5.0 

Th 

18 

s   W 

19 
20 
21 

7:13 
0.9 

8:33 

23:35 

C 

F 

S 

19 
20 
21 

4.7 

TK 

F 

1.0 1 

<L 

0:48 
4.8 

9:55 
0.9 

18:18 
8.8 

22:00 
8.3 

S 

22 

8:13 
4.1 

10:58 
0.8 

18:30 
4.1 

23:42 
2.9 

M 

22 

s 

23 

4:53 
4.2 

11:43 
0.7 

18:40 
4.5 

•  •         ■ 

•  •         • 

E  Tu  23 

M 

24 

0:20 
2.2 

5:5.5 
4.5 

12:20 
0.6 

18:53 
4.9 

w 

24 

Tu 

25 

0:57 
1.4 

6:48 

4.8 

13K)0 
0.6 

19:15 
5.3 

Th  25 

E 

\V 

26 

1:30 
0.7 

7:33 
5.2 

13:38 
0.7 

19:50 
5.7 

F 

26 

Th 

27 

2:03 
0.0 

8:17 
5.2 

14:10 
0.9 

20.17 
6.0 

• 

S 

27 

•    F 

1 

28 

2:43 
—0.5 

9:03 
5.0 

14:42 

1.2 

20:48 
•6.3 

P 

S    28 

1 

i  s 

29 

8:28 
—0.8 

9:52 
4.6 

15:15 
1.6 

21:22 
6.4 

X 

M   29 

P 

S 

30 

4:15 
—0.9 

10:45 
4.2 

15:48 
2.0 

22K)0 
6.4 

Tu  30 

W 

31 

MAY. 


Time  and  Height  of  High  and 
Low  Water. 


5:07  11:48  16:23  22:40 

—0.8  3.8  2.6  6.1 

6:07  13:15  17:08  28:28 

—0.6  8.5  2.9  5.7 

7:15  15:02  18:22  .    .    . 

—0.3  8.5'       3.3  ..    . 

0:35  8:34  16:30  20:87 

5.2  —0.1  3.8  3.3 

2:07  9:50  17:20  22:33 

4.8  0.1  4.3  3.2 

8:48  10:52  17:55  23:40 

4.5  0.3  4.7  2.2 

6:12  11:43  18:23  .    .     . 

4.5  0.5  5. 1  .     .     . 

0:82  6:20  12:27  1850 

1.4  4.7  0.7  5.4 

1:12  7:12  18:10  19:20 

0.8  4.7  0.9  6.6 

1:50  7:r.8  13:38  19:45 

0.4  4.7  1.2  5.8 

2:27  8:40  Um  20:10 

0.1  4.4  1.6  5.9 

3K)0  9:20  14:25  20:33 

—0.1  4.1  1.9  5.9 

3:35  lOKK)  14:43  21:00 

—0.2  3.7  2.4  5.9 

4:07  10:40  16:00  21:20 

—0.2  3.5  2.6  5.8 

4:40  11:27  15:18  21:45 

—0.1  3.0  2.8  5.7 

5:18  12:25  15A5  22:07 

O.O  3.0  2.9  5.5 

5:57  18:55*  15:80  22:37 

0.2  3.0  2.9  5.1 

6:42  23:18 

0.4  4.8 

7:38 

0.6 

0:28  8:40  16:88  21:25 

4.4  0.8  8.8  8.2 

2:15  9:40  16:58  «22:60 

4.0  0.9  4.2  2.6 

4:00  10:32  17:23  28:42 

3.9  1.0  4.7  1.8 

5:20  11:28  17:58  .     .     . 

4.0  1.1  5.2  ..     . 

0:20  6:23  12:12  18:27 

1.0  4.4  L3  5.7 

1:05  7:20  12:52  19m 

0.2  4.4  1.4  6.1 

1:50  8:13  13:30  19:40 

—0.5  4.4  1.7  6.5 

2:37  9:08  14:08  20:18 

—1.0  4.8  1.9  6.8 

3:23  10:03  14:48  21:00 

—1.3  4.1  2.3  6.8 

4:13  11:00  15:30  21:42 

— L4  3.8  2.6  6.5 

5:07  12:03  16:18  22:30 

—1.3  3.8  2.8  6.3 

6K)0  13:10  17:18  23:27 

—1.0  8.8  2.8  5.8 


JUNE. 


c 

8 
s 


Day  of— 


W. 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 


OS 

A 

s!  M 


Tu 

W 

Th 

F 

8 


Mo. 


E 


P 

N 


Tu 

W 

Th 

F 

8 

ISI 
Tu 
W 
Th 
F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


7:00 
—0.6 

0:80 
5.2 

1:52 
4.6 

8:25 
4.2 

4:50 
4.0 

0:10 
1.2 

0:58 
0.7 

1:42 
0.8 

2:20 
—0.1 

2:57 
-0.8 

8:27 
—0.4 

4:00 
—0.5 

4:80 
—0.4 

5K)2 
—0.3 

5:35 
—0.2 

6:18 
0.1 

6:65 
0.4 

0:15 
4.4 

1:88 
4.0 

8:15 
3.6 

4:52 
3.6 

OKW 
0.7 

0:55 
-0.1 

1:47 
—0.8 

2:85 
—1.3 

3:22 
—1.6 

4K)8 
—1.6 

4:57 
—1.4 

5:42 
—1.1 

6:28 
—0.6 


14:20 
4.2 

8:00 
—0.2 

9:00 
0.3 

9:55 
0.8 

10:48 
1.2 

4.0 

7:00 
4.0 

7:58 
3.8 

8:48 
8.7 

9:-28 
8.4 

10:12 
3.4 

10:56 
3.4 

11:37 
3.4 

12:20 
8.3 

12:57 
3.8 

13:30 
3.5 

14:10 
8.8 

7:40 
0.7 

8:28 
1.0 

9:33 
1.4 

10:80 
1.7 

6:12 
3.7 

7:20 
3.8 

8:20 
8.9 

9:15 
4.0 

10:07 
4.0 

10:57 
4.1 

11:45 
4.1 

12:85 
4.2 

18:23 
4.3 


18:40 
3.0 

15:23 
4.2 

16:12 
4.6 

16:50 
4.9 

17:30 
6.2 

11:40 
1.4 

12:22 
1.7 

12:55 
2.0 

13:25 
2.2 

18:48 
2.3 

14:10 
2.7 

14:35 
2.9 

15:00 
2.9 

15:33 
2,9 

16:20 
3.1 

17:25 
3.1 

18:50 
3.1 

14:52 
4.1 

15:36 
4.5 

16:18 
4.9 

17:00 
5.4 

11:22 
1.9 

12:12 
2.3 

13:00 
2.4 

18:47 
2.4 

14:85 
2.6 

15:25 
2.5 

16:18 
2.6 

17:18 
2.6 

18:30 
2.5 


20:22 

2.8 

22:00 
2.5 

2:J:13 
1.8 


18:08 
5.4 

18:40 
5.6 

19:08 

5.8 

19:37 
5.9 

20  KX) 
6.0 

20:30 
5.9 

21  .-00 
5.9 

21:25 
5.7 

21  :.'>7 
5.5 

22:33 
5.3 

23:18 
4.9 


20:28 
2.9 

21:55 
2.3 

22:55 
1.6 


17:45 
5.8 

18.30 
6.3 

19:15 
6.7 

20:00 
6.9 

20:48 
6.9 

21:35 
6.7 

22:25 
6.3 

23:1.S 
5.7 


The  tides  are  plaoed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparLson  of  -consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  r^on,  and 
which  is  2.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  0>»  Is  midnight,  12'>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
( a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#.  new  moon;  }).  1st  quar.;  Q.  full  moon;  (£,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER. 

a  Day  of— 

2 

S    W.  Mo. 

S      1 

1 

Time  and  Height  of  High  and 
Low  Water. 

• 

s 

8 

Day  of— 
\V.  Mo. 

Tu    1 

Time  and  Height  of  High  and 
Low  Water. 

Dayol— 
W.  Mo. 

F      1 

1 

Time  and  Height  of  High  and 
Low  Water. 

0:17 
5.2 

7:15 
0.0 

14:08 
4.5 

19:48 
2.4 

D 

2:07 
8.6 

7:52 
1.7 

14-35 

4.7 

21:65 
L8 

A 

6:50 
2.9 

8:45 
2.8 

15:33 
4.5 

■  •        • 

■  at 

E     S 

2 

1:27 
4.5 

8:02 
0.6 

14:55 
4.6 

21:18 
2.2 

W     2 

3:54 
3.0 

8:40 
2.3 

15:37 
4.8 

23:34 
L4 

9     8 

1 

1 

2 

0:07 
0.9 

7:55 
8.4 

11:02 
3.0 

16:55 
4,7 

DM 

3 

2:48 
8.9 

8:55 
L2 

15:48 
4.9 

22:40 
L8 

Th    3 

6:08 
2.9 

9:47 
2.7 

16:36 
4.9 

•         • 

S 

3 

0:46 
0.5 

8:02 
8,7 

12:26 
8.1 

17:50 
4.9 

Tu 

4 

4:20 
8.5 

9-.5'> 
1.6 

16:38 
5.1 

23:50 
L3 

Fi    4 

0:88 
0.9 

7-57 
3.0 

11:12 
2.8 

17:30 
5.1 

M 

4 

1:17 
0.1 

8:17 
3,8 

18K)8 
2.8 

18:35 
5.2 

W 

5 

5:48 
8.8 

10:48 
2.0 

17:25 
5.8 

•  •         • 

•  •         » 

AS      5 

1:26 
0.5 

8:20 
3.2 

12:15 
2.8 

18:15 
5.3 

!Tu 

5 

1:43 
-0.1 

8:82 
4.1 

13-84 
2.5 

19:15 
5.6 

Th 

6 

0:50 
0.8 

7Kfi 
3.3 

11:37 
2.3 

18:03 
5.5 

s 

S 

6 

1:53 
0.0 

8:52 
3.5 

13.-01 
2.9 

18:53 
6.6 

W 

6 

2:10 
-0.3 

8:48 
4.8 

14.-00 
2.1 

19:52 
5.7 

;    F 

7 

1:85 
0.4 

8H)5 
3.3 

12:20 
2.6 

18:40 
5.7 

1 

7 

2:22 
-0.3 

9:16 
3.6 

13:38 
2.8 

19:28 
6.8 

Th 

7 

2:35 
-0.3 

9K» 
4.6 

14:28 
L7 

20:27 
5.8 

A    S  ,    8 

1 

2:16 
0.0 

8:57 
8.8 

18K)0 
2.7 

19:12 
5.8 

Tu 

8 

2:18 
-0.5 

9:38 
3.8 

14:10 
2.7 

20:03 
6.0 

O 

F 

8 

8:00 
—0.2 

9:20 

4.7 

15K)0 
L3 

21:00 
5.8 

S 

9 

2:45 
-0.2 

9:87 
3.4 

18:40 
2.9 

19:42 
6.9 

o 

W 

9 

8:18 
-0.6 

9:58 
3.9 

14:40 
2.6 

20:40 
6.0 

E  i  S      9 

1 

1 

8:25 
0.0 

9:40 
4,9 

16:34 
LO 

21:3S 
5.6 

s   M 

1 

10 

8:13 
-0.5 

10:10 
3.5 

14:07 
2.9 

20:13 
6.0 

Th 

10 

8:88 
-0.5 

10:17 
4.0 

15:12 
2.1 

21:12 
6.0 

S  ilO 

3:63 
0.3 

li:05 
5.1 

16:13 
0.7 

22:20 
5.2 

0  Tu 

11 

8:42 
-0.6 

10:42 
8.5 

14:87 
2.9 

20:47 
6.0 

F 

11 

4:05 
—0.4 

10:33 
4.1 

15:47 
L8 

21:47 
6.7 

M:ll 

4:30 
0.8 

10:40 
6.2 

16:60 
0.6 

22:58 
4.7 

VV 

12 

4:12 
—0.6 

11:08 
8.5 

15:18 
2.9 

21:20 
5.9 

'  8 

12 

4:31 
-0.1 

10:55 
4.8 

16:25 
L7 

22:25 
5,4 

•Tu  12 

1 

4:57 
L3 

11K)9 
6.2 

17:40 
0.7 

23:50 
4,0 

Th  13 

4:87 
-0.5 

11:82 
3.6 

15:50 
2.7 

21:52 
5.8 

E 

S 

13 

4:58 
0,3 

11:22 
4.6 

17:10 
L6 

28XJ7 
4.9 

Wjl3 

!        1 

5:26 
L8 

11:48 
5.2 

18:47 
0.8 

•  •        • 

•  •         • 

Fil4 

5K)8 
—0.8 

lld>2 
8.7 

16:32 
2.6 

22:30 
5.5 

M  1 14 

5:30 
0.7 

11-.65 
4.8 

17:55 
L5 

•  ■         • 

•  •         • 

,  Th  14 

1:05 
8.2 

5:57 
2.5 

12:40 
6.2 

20:28 
0.8 

Is 

15 

5:88 
0.1 

12:20 

3.8 

17:28 
2.5 

28:12 
6.1 

Tu 

15 

0:00 
4.8 

6K)8 
L3 

12:32 
4.8 

19:01 
L5 

C '  F    15 

4:20 
2,9 

6:48 
2.8 

13:65 
6.1 

22:13 
0.6 

s 

16 

6:12 
0.4 

12:57 
4.2 

18:27 
2.3 

•  •        • 

•  •        • 

w 

16 

0:67 
3.7 

6:45 
L8 

13:25 
4.9 

20:32 
L4 

N    8    16 

6:18 
3.0 

9:18 
2,9 

15:30 
5.1 

23:35 
0.1 

E   M 

17 

0K)6 
4.5 

6:48 
0.8 

13:35 
4.4 

19:33 
2.2 

C 

Th 

17 

2:49 
8.1 

7:30 
2.3 

14:28 
6.1 

22:20 
LI 

S 

17 

6:57 
3.5 

11:22 
2.9 

17:00 
5.3 

•  •        • 

•  ■        • 

C  Tu  18 

1:15 
4.0 

7:38 
1.3 

14:20 
4.7 

20:57 
L9 

F 

18 

5:84 
2.9 

8:53 
2.7 

15:47 
5.3 

23:47 
0.4 

M 

18 

0:30 
—0.8 

7:24 
4.0 

12:22 
2.4 

isKys 

5,7 

W   19 

2:58 
3.5 

8:80 
1.7 

16:17 
5.0 

??:80 
L4 

1  S    19 

7.-00 
8.0 

10:47 
2.8 

17Ky2 
5.7 

•  •         ■ 

•  •         • 

,  Tu;  19 

1:12 
-0.6 

7:50 
4.6 

18K)9 
L8 

19:01 
6.0 

Th  20 

4:57 
8.2 

9:83 
2.2 

16:18 
5.4 

23:50 
0.7 

N    §  |20 

0:47 
—0.3 

7:43 
3.3 

12^)7 
2.7 

18:07 
6,1 

;W  20 

1 

1:60 
-0.6 

8:16 
4.9 

18:50 
L3 

19:48 
6.2 

F    21 

6:28 
3.2 

10:43 
2.3 

17:17 
5.9 

•  •        • 

•  •        • 

P 

M  21 

1:85 
-0.8 

8:18 
3.8 

13K)3 
2.4 

19K)2 
6.4 

Th  21 

2:22 
-0.6 

8:42 
6.2 

14:80 
0.9 

20:34 
6.0 

i  S    22 

0:62 
—0.1 

7:87 
8.5 

11:68 
2.5 

18:12 
6.3 

Tu  22 

2:15 
—LI 

8:50 
4.2 

13:51 
L8 

19:58 
6.6 

fiF   22 

2:58 
-0.2 

9:08 
5,4 

lb:OS 
0.5 

21:17 
5.7 

N    s  •  23 

1:43 
—0.8 

8:28 
8.7 

12:58 
2.5 

lO.-OS 
6.7 

• 

W  23 

2:52 
—LI 

9:20 
4.5 

14:35 
L5 

20:88 
6.6 

'  8  .  23 

3:28 
0.2 

9:37 
5.5 

15:47 
0.4 

21:55 
6.4 

P   M   24 

2:80 
—1.2 

9:12 
3.8 

13:47 
2.2 

19:53 
6.9 

iTh 

24 

8:30 
—0.9 

9:60 
4.8 

15:18 
1.2 

21:22 
6.4 

8  124 

3:56 
0,6 

10:03 
5.5 

16:17 
0.4 

22:31 
4,7 

1  •  Tu  25 

i 

8:13 
— L4 

9:52 
4.0 

14:37 
2.2 

20:42 
7.0 

F 

25 

4:00 
—0.6 

10:21 
4.9 

16:00 
.1.1 

22:07 
6.9 

M   25 

4:18 
L2 

10:27 
5.4 

17H)0 
0.6 

23:10 
4.0 

\V   26 

1 

3:53 
—1.4 

10:28 
4.1 

15:23 
1.9 

21:30 
6.S 

E     S 

26 

4:30 
—0.1 

10:47 
6.1 

16:45 
1.0 

22:60 
5.3 

Tu  26 

4:40 
L7 

10:55 
5.8 

17:46 
0.9 

23:57 
8.3 

•      Th 

27 

4:33 
—1.2 

11K)7 
4.3 

16:12 
L8 

22:17 
6.4 

S    27 

1 

5:08 
0.5 

11:17 
5.1 

17:26 
L2 

23:36 
4.6 

W  27 

4:53 
2.1 

11:22 
5.1 

18:42 
LI 

•         •         • 

■         ■         • 

F 

28 

5:10 
-0.7 

11:43 
4.5 

17:05 
L8 

23:05 
5.7 

M   28 

5:37 
L2 

11:51 
4.9 

18:15 

L4 

•  ■         • 

•  •         • 

Th  28 

1:17 
2.9 

4:53 
2.6 

11:53 
4,8 

20K)3 
L3 

.  8 

1 

29 

5:48 
-0.2 

12:18 
4.6 

18:03 
L8 

23^57 
5.0 

Tu  29 

0:22 
3.9 

6K)S 
L7 

12:27 
4.8 

19:23 
1.6 

A!  F    29 

12:40 
4.6 

21:50 

L2 

•        •        • 

•         •         • 

e:  i» 

30 

6:22 
0.5 

12:58 
4.7 

19:10 
1.9 

•         •         • 

W,30 

1-.85 
8.2 

6:23 
2.2 

13:10 
4.7 

21:02 
1.7 

s    8    30 
3) 

14:22 
4.2 

23KJ7 

LO 

•        ■        • 

•         •         • 

M 

31 

0:56 
4.2 

7:08 
LI 

13:48 

4.8 

20:17 
1.9 

D  Th  31 

4:27 
2.8 

7:05 
2.7 

14:12 
4.5 

23:00 
1.4 

« 

li  day; 
koned 
n,  and 
chart, 

enoon 
7  p.m. 

of  the 

a< 
In 
wl 

UE 

(a 
eq 

The  tW 
^mparia 
>m  Mear 
Eiich  is  2. 
ilessam 

Thetli 
.  m.).  all 

#.  nev 
tiator;  A 

lea  are  placed  in  the  onler  of  oocurrence.  wl 
on  of  con.secutive  heights  will  indicate  whe 
1  Lower  Low  Water,  which  is  the  datum  of 
9  feet  below  mean  !*ea  level.    To  find  the  d< 
Inns  ( -)  sign  is  before  the  height,  in  which 

ne  used  is  Pacific  Standard,  120  meridian  W 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

rmoon;  }),  Ist  quar.;  C.  ^uH  moon;  (^,  3d< 
.  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
soundings  on  the  CoajAt  and  Geodetic  8ur> 
3pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

.;  Oi>  is  midniffht,  l^  is  noon;  all  hours  les 
n  diminit»hed  by  12  giv<e  the  timesaf  ter  noon 

luar.;  E,  moon  on  the  equator;  N,  S,  moon  i 

m  the  second  line  of  eac 
1  feet  and  tenths,  are  rec 
rey  Charts  for  this  regio 
soundings  given  on  toe 

8  than  12  are  in  the  for 
;  for  instance,  15:47  is  3:4 
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SAN  DIEGO  (LaPlaya),  CALIFORNIA,  1911. 


OCTOBER. 


c  Day  of— ' 

g  

a  w.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


Th 

19 

£ 

F   20 

• 

S    21 

S 

22 

M  23 

Tu  24 

W  26 

Th'26 

S 
A 

F   27 

S 

28 

D 

s 

29 

M  30 

Tu 

31 

S 

1 

7:07 
3.7 

M 

2 

7:18 
4.0 

Tu 

3 

0:27 
0.3 

W 

4 

0:57 
0.2 

Th 

5 

1:24 
0.1 

F 

6 

1:50 
0.2 

E 

c 

S 

7 

2:24 
0.4 

s 

8 

2:54 
0.5 

M 

9 

3:22 
0.9 

Tu 

10 

8:i0 
1.4 

p 

W 

11 

4:18 
1.8 

Th 

12 

0:06 
8.4 

N 

F 

13 

2:07 
2.9 

<L 

S 

14 

4:62 
3.2 

s 

15 

5:50 
3.8 

M 

16 

6:20 
4.2 

6:47 
4.7 

0:40 
-0.1 

1:17 
0.1 

1:55 
0.8 

2:22 
0.7 

2;47 
1.1 

SK)8 
1.6 

8:27 
1.9 

3:43 
2.8 

0:00 
3.0 

2:06 
2.9 

1120 
4.6 

12:22 
4.2 

15:05 
4.0 

6:20 
4.2 


11:47  16:13  28:52 

3.5  4.3  0.6 

12:20  17:23  .    .    . 

3.0  4.5  ..    . 

7:27  12:50  18:16 

4.3  2.6  4.9 

7:38  13:15  18:58 

4.6  2.0  5.2 

7:50  13:41  19:86 

4.9  1.5  5.4 

8:10  14:10  20:12 

5.2  0.9  5.4 

8:37  14:45  20:52 

5.5  0.4  5.5 

9:00  15:14  21:27 

5.6  0.1  5.2 

9:26  15:54  22:10 

5.8  —0.1  4.7 

9:57  16:40  23:00 

5.9  —0.1  4.1 

10:33  17:37  .    .    . 

5.8  0.0  ..    . 

4:48  11:13  18:45 

2.5  5.7  0.2 

6:12  12:08  20:17 

2. 8  5. 4  0. 3 

6:55  13:34  21:51 

8.1  5.0  0.2 

10:02  15.-28  28:05 

8.2  4.9  0.0 

11:80  16:54  23:58 

2.7  5.0  -0.1 

12:22  18:02  .    .    . 

2.0  5.2  ..    . 

7:12  13:05  19KK) 

5.1  1.3  5.4 

7:33  13:43  19:47 

6.6  0.7  6.6 

8:05  14:19  20:28 

5.6  0.8  5.4 

8:28  14:51  21:07 

5.8  0.0  5.0 

8:52  15:28  21:47 

5.9  0.0  4.5 

9:17  16:04  22:25 

5.9  0.0  4.0 

9:41  16:42  23:10 

5.8  0.2  3.4 

10:05  17:23  .    .    . 

5.6  0.4  ..    . 

8:51  10:30  18. 10 

2.6  5.3  0.7 

6:10  10:55  19:10 

2.8  5.0  0.8 

20:26  ...... 

\)m   if  •           I           «  •           •           • 

0.9 

22:42 

0.8 

11:50  16:40  23:35 

2.9  4.2  0.8 


NOVEMBER, 


c  Day  of— 


5?    W.  Mo- 


W      1 
Th'   2 


E  I  F 

S 


O 


s 


3 
4 
5 


M|   6 

;tu'  7 


P  w 


N 


Th 


S 

s 

M 

Tu 

W 


8 
9 
10 
11 
12 
13 
14 
15 


E  Th  16 


F 

S 


17 
18 


s 

A 


H  ;i9 

M   20 


Tu 


21 


\V  22 
Th  23 


F 

S 

M 

Tu 

W 


24 
25 
26 

27 
28 
29 


Th  30 


Time  and  Height  of  High  and 
Low  Water. 


6:20  12:17  17:42  .     .    . 

4.5  2.4  4.3  ..    . 

OKK)  6:35  12:46  18:30 

0.8  4.8  1.6  4.6 

0:89  6:58  13:15  19:16 

0.7  5.2  0.9  4.9 

1:12  7:24  13:47  20:00 

0.8  5.6  0.3  4.9 

1:43  7:52  14:24  20:42 

1.0  6.0  —0.3  4.8 

2:14  8:24  16:07  21:28 

1.2  6.3  —0.7  4,5 

2:46  8:55  15:51  22:20 

1.5  6.5  -0.9  4.1 

3:18  9:31  16:41  23:20 

1.9  6.5  —0.8  3.7 

3:54  10:11  17:37  .    .    . 

2.3  .  6.3  —0.6  .    .    . 

0:38  4:85  10:58  18:40 

8.3  2.8  6.0  —0.4 

2:22  5:40  12:00  19:57 

3.4  2.9  5.5  -0.1 

3:64  7:40  13:25  21:12 

8.6  3.3  5.0  0.0 

4:50  9:55  15:12  22:20 

4.1  8.1  4.7  0.2 

6:27  11:12  16:42  23:15 

4.6  2.4  4.6  0.4 

5:57  12:08  17:65  28:59 

5.0  1.6  4.7  0.7 

6:25  12:60  18:52  .    .    . 

6.4  0.9  4.7  ..    . 

0:48  6:57  13:22  19:40 

0.9  6.6  0.4  4.7 

1:17  7:24  14:10  20:25 

L2  5.9  0.0  4.4 

1:46  7:60  14:48  21K)8 

1.5  6.1  —0.2  4.1 

2:10  8:15  15:28  21:50 

1.8  6.1  —0.8  3.7 

2:29  8:42  15:58  22:34 

2.2  6.1  —0.3  8.4 

2:48  9:08  16:32  23:20 

2.5  6.0  —0.2  3.2 

8:06  9«4  VtOn  .    .    . 

2.7  6.8  0.0  ..    . 

0:17  8:15  9:58  17:46 

3.0  2.8  5.6  0.2 

10:28  18:28 

5.2  0.4 

11:00  19:18 

4.9  0.6 

11:54  20:20 

4.5  0.8 

4:25  9:18  13:87  21:08 

3.7  3.4  3.9  1.0 

4:40  10:45  15:36  22:02 

4.1  2.9  3.8  1.1 

5:08  11:36  17:00  23:02 

4.6  2.2  3.8  1.2 


DECEMBER. 


s  Day  of— 

2 

S    W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heijfhts,  In  feet  and  tenths,  are  reckoned 
from  Meaft  Lower  L«'W  Water,  which  is  tiie  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  Is  2.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Pacific  Standard,  120  meridian  W;  O"*  is  midnight,  12'»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. ) ,  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15: 47  is  8:47  p.  m. 

#,  new  moon;  J),  1st  qnar.;  O.  'ull  moon;  C,  3d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  ap<^ee  or  perigee. 


E 

F 

1 

5:36 
6.0 

12:10 
1.4 

18:05 
4.0 

23:47 
L4 

■  s 

2 

6:07 
5.6 

12:53 
0.6 

19:02 
4.1 

■        ■         • 
•         ■        • 

s 

3 

0:18 
1.5 

6:40 
6.0 

13:35 
—0.1 

19:65 
4.2 

M 

4 

1:04 
1.7 

7:17 
6.5 

14:20 
-0.7 

20:47 
4.1 

O  Tu    5 

1:42 
1.8 

7:56 
6.8 

—1.2 

21:38 
4.0 

P'W 

1 

1 

6 

2:20 
2.1 

8:36 
7.0 

15:62 
—1.4 

22:32 
3.9 

N  Th 

7 

8:02 
2.3 

9:18 
7.0 

16:40 
-L3 

23:28 
3.7 

F 

8 

8:48 
2.5 

10:05 
6.7 

17:30 
—LI 

•        •        • 
■         •        • 

S 

9 

0:80 
8.6 

4:42 
2.7 

10:56 
6.2 

18:26 
— H.8 

S 

10 

1:35 
8.8 

6:64 
2.8 

11:57 
5.6 

19:23 
—0.3 

M 

11 

2:38 
4.0 

7:28 
2.8 

13:12 
4,9 

20:23 
0.2 

(C  Tu 

12 

8:30 
4.3 

9:12 
2.6 

14:45 
4.3 

21:22 
0.8 

E    W 

13 

4:17 
4.7 

10:42 
2.0 

16:20 
4.0 

22:20 
1.2 

Th 

14 

6:02 
6.1 

11:47 
L3 

17:41 
3.9 

23:18 
1.4 

F 

16 

6:46 
5.4 

12:41 
0.8 

18:47 
8.9 

... 

S 

16 

0:03 
1.6 

6:28 
5.7 

13:30 
0.3 

1943 

3.8 

s 

17 

0:42 
1.9 

6:67 
6.9 

14:11 
—0.1 

20:37 
3.7 

M 

18 

1:16 
2.2 

7:27 
6.1 

14:48 
—0.4 

21:21 
3.7 

Tn 

1 

19 

1:45 
2.4 

7:66 
6.1 

15:20 
—0.5 

22:05 
3.5 

?|^ 

20 

2:06 
2.6 

8:22 
6.1 

15:52 
-0.5 

22:42 

3.5 

A  Th 

1 

21 

2:38 
2.7 

8:52 
6.1 

16:21 
—0.5 

23:18' 
3.4 

F 

22 

8K)0 
2.8 

9:20 
5.9 

16:50 
-0.4 

23:55- 
3.8 

S 

23 

8:32 
2.8 

9:48 
5.8 

17:20 
-0.2 

•        •        • 
■         •        • 

;s 

1 

24 

0:28 
8.4 

4:10 
2.9 

10:19 
5.5 

17:50 
0.1 

M 

25 

0:50 
3.4 

6:05 
2.9 

10:56 
6.1 

18A5 
0.4 

Tu'26 

1:28 
8.7 

6:13 
2.9 

11:43 
4.6 

19K)4 
0.7 

W 

27 

2:13 
4.0 

7:48 
2.8 

12:48 
4.1 

19:48 
LO 

E 

Th!28 

3:00 
4.3 

9:15 
2.6 

14:80 
3.6 

20:52 
L4 

F  29 

1 

3:47 
4.6 

10:88 
2.0 

16:21 
8.4 

21:50 
L7 

.  S 

30 

4:36 
5.1 

11:45 
L2 

17:66 
8.4 

22:51 
2.0 

s 

31 

6:25 
6.6 

12:41 
0.4 

19:07 
3.5 

23:48 
2.2 
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JANUARY. 


c  Dayof- 

8 


aw. 


I 

M 

Tu 


W 

Th 


E    8 


I    I 


M 
Tu 

W 

PjTh 
N    F 

O   8 

S 

M 

JTu 
I 
W 

K  Th 

F 

(T,  S 

M 
A  Tu 
W 
Th 


8 


F 

S 

s 

M 

Tu 


Mo. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Time  and  Height  of  High  and 
Low  Water. 


29 

i30 

31 


1:82 
4.8 

2:05 
4.8 

2:84 
4.8 

8K)2 
4.8 

8:82 
4.9 

4K» 
5.0 

4:34 
6.1 

6:06 
6.3 

6:48 
6.6 

0:16 
2.6 

1:12 
2.9 

2:15 
8.2 

3:15 
8.4 

0K)4 

4.8 

0:50 
6.0 

1:34 
6.2 

2:14 
6.2 

2:50 
6.8 

8:82 
6.8 

4:10 
6.8 

4:60 
6.2 

6:30 
6.2 

6:06 
6.2 

OM 
8.1 

1:06 
8.8 

2K)0 
8.6 

2:64 
3.6 

8:42 
8.6 

0:16 
4.8 

0:46 
4.9 

1:10 
4.9 


6:20 
3.6 

6:06 
3.8 

6:56 
8.6 

7:48 
3.4 

8:42 
8.0 

9:46 
2.6 

10:60 
2.1 

11:48 
1.6 

12:50 
0.8 

6:36 
6.8 

7:28 
6.0 

8:20 
6.2 

9:14 
6.3 

4:12 
3.4 

6:08 
8.8 

6:08 
3.3 

7:05 
3.1 

8:05 
2.8 

9:10 
2.6 

10:17 
2.4 

11:22 
2.0 

12:20 
1.8 

13:22 
1.8 

6:46 
5.2 

7:22 
5.8 

8:05 
6.4 

8:50 
6.4 

9:30 
6.5 

4:28 
8.6 

6:10 
3.3 

6:52 
3.2 


10:58 
5.6 

11:28 
6.4 

12:10 
6.3 

12:68 
6.0 

13:56 
4-7 

15:12 
4.2 

16:43 
3.9 

18:14 
3.8 

19:65 
3.8 

13:64 
0.0 

14-.50 
-0.6 

15:45 
—1.1 

16:37 
—1.6 

10:06 
6.3 

nm 

6.2 

11:66 
6.9 

12:50 
6.5 

13:50 
6.0 

14:55 
4.4 

16:10 
4.0 

17:36 
8.7 

19K)4 
8.6 

20:20 
8.7 

14:12 
0.8 

14:64 
0.8 

16:32 
—0.1 

16:06 
—0.6 

16:40 
-0.7 

10:10 
6.6 

10:55 
6.6 

11:36 
5.6 


18:18 
-0.8 

18:52 
-0.7 

19:80 
—0.6 

20:10 
-0.1 

20:66 
0.4 

21:44 
1.0 

22:80 
1.6 

28.-20 
2.1 


21:15 
4.1 

22:20 
4.3 

28:16 
4.6 


17:24 
—1.6 

18:10 
—1.6 

18:55 
—1.1 

19:36 
-0.6 

20:20 
0.0 

21:05 
0.7 

21:60 
1.4 

22:33 
2.0 

28:16 
2.6 


21:80 
8.9 

22:24 
4.2 

28:07 
4.4 

28:45 
4.6 


17:16 
—0.8 

17:50 
-0.7 

18:26 
—0.5 


FEBRUARY. 


Dayof- 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


P 

N 


A 

8 


w 

Th 
F 

S^ 

M 
Tu 
W 
Th 


1 
2 
3 
4 
5 
6 
7 
8 
9 


F  =10 
S  111 
12 
M  13 
Tu!l4 
W 1 15 


Th 
F 


16 
17 


S  il8 
8  1 19 


M 

Tu 
W 

Th 
F 

S 
§ 
M 


20 
21 
22 
23 
24 
25 
26 
27  i 


Tu  28 


1:34 
6.0 

2:02 
6.0 

2:30 

6.1 

3:00 
6.1 

8:30 
6.2 

4:10 
6.4 

5.-00 
6.5 

6:00 
5.6 

0:58 
3.6 

2:10" 
3.5 

8:15 
8.4 

4:12 
8.2 

0:18 
6.2 

0:52 
5.3 

1:25 
5.4 

1:56 
6.3 

2:32 
6.3 

3:06 
5.0 

3:36 
5.0 

4:12 
4.9 

4:48 
4.9 

6:40 

4.8 

0:30 
8.7 

1:45 
3.8 

2:40 
8.6 

8:30 
3.3 

4:10 
2.9 

4:52 
2.5 


6:36 

2.8 

7:26 
2.4 

8:18 
2.1 

9:14 
L7 

10:10 
L2 

11:16 
0.8 

12:80 
0.3 

13.88 
—0.2 

7:C6 
5.8 

8:10 
6.0 

9:10 
6.1 

10:06 
6.1 

5:08 
8.0 

6:00 
2.6 

6:48 
2.2 

7:40 
2.0 

8:34 
L8 

9:22 
L7 

10:15 
L6 

11:20 
L3 

12:22 
LI 

13:20 
0.7 

6:40 
4.9 

7:38 
5.0 

8:26 
6.1 

9:20 
5.4 

10:06 
6.4 

10:50 
5.6 


12:20 
6.3 

13:12 
6.0 

14:10 
4.6 

15:10 
4.2 

16:40 
8.9 

18:85 
8.8 

20:10 
4.0 

21:20 
4.2 

14:40 
—0.6 

15:34 
— LO 

16:20 
—LI 

17:06 
—1.1 

11:00 
5.9 

11:66 
6.7 

12:48 
5.3 

13:45 
4.8 

14:46 
4.8 

15:45 
4.0 

17:17 
3.7 

18:52 
3.6 

20:12 
8.8 

21:16 
4.1 

14:12 
0.4 

14:52 
0.0 

15:28 
—0.2 

16:06 
-0.4 

16:43 
—0.4 

17:20 
—0.2 


19:04 
—0.1 

19:47 
0.4 

20:26 
LO 

21:08 
L7 

21:65 
2.2 

22:46 
2.8 

23:46 
8.2 


22:15 
4.5 

23:00 
4.7 

28:40 
5.0 


17:46 
-0.9 

18:27 
-0.4 

19:05 
0.2 

19:50 
0.8 

20:28 
L5 

21:00 
2.1 

21:45 
2.7 

22:25 
8.1 

23:16 
3.4 


»         •         • 

22:00 
4.3 

22:30 
4.7 

23:00 

4.8 

23:20 
4.9 

23:45 
^.1 


MARCH. 


i 


Day  of— I 


W. 


E 


P 

}) 

N 


w 

Th 
F 
S 
H 
M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 

Th 
F 

S 

M 
A  Tu 


C'W 


s  Th 
F 


O 

£ 


K 


s 

M 
Tu 
W 

Th 


Mo. 


Time  and  Heitrht  of  High  and 
Low  Water. 


1, 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


0:10 
6.1 

0:36 
5.2 

1:02 
6.8 

1:28 
5.2 

2:08 
5.2 

2:42 
6.8 

8:80 
6.3 

4:80 
5.3 

5:44 
6.3 

1:08 
8.6 

2:24 
8.4 

3:22 
8.0 

4:15 
2.6 

6:00 
2.0 

0:00 
6.4 

0:84 
6.4 

0:58 
6.2 

1:26 
6.1 

1:55 
5.0 

2:22 
4.8 

2:50 
4-7 

3:26 
4.6 

4:28 
4.6 

0:20 
8.9 

1:40 
8.6 

2:30 
8.8 

8:10 
2.7 

8:55 
2.2 

4:80 
L5 

6:18 
0.9 

6:57 
0.6 


5:85 
2.1 

6:18 
1.6 

7K)6 
L2 

7:50 
0.9 

8:42 
0.7 

9:45 
0.5 

10:55 
0.8 

12:10 
0.0 

18:20 
—0.2 

7:00 
5.4 

8K» 
5.5 

9:12 
6.6 

10:10 
6.6 

11K)2 
6.5 

6:46 
L6 

6:80 
L8 

7:10 
L2 

7:48 
LI 

8:87 
LO 

9:28 
LO 

10:26 
0.9 

11:22 
0.8 

12:20 
0.7 

5:66 
4.6 

7:10 
4.6 

8:12 
4.8 

9K» 
6.0 

9:55 
6.2 

10:40 
5.3 

11:80 
5.8 

12:25 
5.2 


11:35 
5.4 

12:22 
6.2 

13:12 
5.0 

14:15 
4.7 

15:80 
4.2 

17K)2 
8.9 

18:50 
8.9 

20:10 
4.2 

21:05 
4.6 

14:20 
—0.4 

15:14 
-0.5 

16:00 
—0.5 

16:40 
-0.3 

17:20 
0.1 

11:65 
5.8 

12:43 
5.0 

18:33 
4.7 

14:86 
4.8 

15:45 
4.0 

17:14 
8.8 

18:44 
8.9 

19:50 
3.7 

20:88 
4.6 

18:10 
0.5 

14:00 
0.8 

14:48 
0.2 

15:25 
0.2 

16:10 
0.8 

16:52 
0.6 

17:80 
LO 

18:10 
L4 


18:00 
0.1 

18:42 
0.6 

19:20 
L2 

20K)0 
L7 

20:40 
2.4 

21:25 
8.3 

22:25 
3.3 

28:40 
3.6 


21:53 
4.9 

22:30 
5.1 

28:00 
5.3 

23:30 

6.4 


18:06 
0.6 

18:38 
L2 

19:12 
L7 

19:45 
2.3 

20:18 
2.7 

20:56 
8.2 

21:40 
8.6 

-22:56 
3.6 


21.06 
4.7 

21:35 
4.9 

21:54 
6.0 

22:20 
6.2 

22:48 
5.3 

28:10 
5.5 

23:40 
5.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  compcoison  of  consecutiye  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Ck>a8t  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  3.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca^e  subtract  it.  • 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0^  is  midnight,  12<>  is  noon:  all  hours  less  than  12  are  in  the  fore- 
<  noon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47 
p.  m. 

I       #,  new  moon;  }),  1st  quar.:  Q,  full  moon;  ^.3d  quar.:  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
I  equator;  A,  P.  moon  in  apogee  or  perigee. 
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APRIL. 

■ 

MAY. 

• 

JUNE. 

• 

c 
o 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

c 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

o 

W. 

Mo. 

1 

W.  'Mo. 

W. 

Th 

Mo. 

1 

s 

0:10 
5.5 

6:38 
0.1 

13:24 
5.0 

18:50 
2.0 

M 

1 

0:08 
6.0 

7:16 
—0.9 

14:46      19:08 
4.8         3.3 

1:25 
5.5 

8:48 
—0.8 

16:40 
6.2 

21:10  1 
3.7 

P 

s 

2 

0:45 
5.6 

7:30 
—0.1 

14:30 
4.7 

19:30 
2.6 

N 

Tu 

2 

0:46 
5.8 

8:10 
—0.8 

16:00      20K)4 
4.8         3.6 

F 

2 

2:36 
6.0 

9:46 
—0.8 

17:30 
5.3 

22:45 
3.4 

M 

3 

1:24 
5.5 

8:25 
-0.2 

15:52 
4.5 

20:15 
3.2 

VV 

3 

1:34 
5.5 

9:10 
—0.6 

17:13      21:18 
4.9         8.8 

D 

S 

3 

4K» 
4.5 

10:40 
0.2 

18:14 
6.4 

•  •         • 

•  •         • 

Tu 

4 

2:00 
5.4 

9:27 
—0.2 

17:22 
4.3 

21:12 
3.4 

Th 

4 

2:36 
5.2 

10:10 
—0.3 

18:17  •  22:60 
5.0         3.8 

s 

4 

0:07 
2.9 

6:36 
4.2 

11:88 
0.8 

18.62 
6.5 

N 

}) 

W 

5 

2:53 
5.3 

10:36 
-0.1 

18:48 
4.6 

22:30 
3.6 

3) 

F 

5 

4:05 
4.7 

11:14 
0.0 

19K)5    .    .    . 
6. 2     .     .     . 

£ 

M 

5 

1:15 
2.2 

7:00 
4.1 

12:37 
1.8 

19:82  1 

5.5  1 

Th 

6 

4:10 
5.1 

11:45 
—0.1 

19:46 
4.7 

•         •         • 
■        ■         • 

8 

6 

0:20 
3.5 

5:42 
4.5 

12:15      19:46 
0.3         5.4 

Tu 

6 

2:10 
L6 

8:17 
4.1 

13-.S0 
h8 

20:07 
5.6 

F 

7 

0:07 
8.8 

5:40 

4.8 

12:54 
—0.1 

20:34 
5.0 

S 

7 

1:35 
2.8 

7KJ7 
4.4 

18:15      20:20 
0.7         6.6 

W 

7 

2:50 
1.1 

9:26 
4.3 

14:16 
2.3 

20:40 
5.7 

S 

8 

1:32 
8.4 

7K)5 
6.0 

13:53 
0.0 

21:10 
5.2 

M 

8 

2:30 
2.1 

8:22 
4.6 

14:13      20:55 
1.1         5.6 

Th 

8 

3:33 
0.6 

10:20 
4.8 

14:56 
2.7 

21:10 
5.7 

s 

9 

2:34 
2.9 

8:15 
5.0 

14:45 
0.2 

21:40 
6.4 

£ 

Tu 

9 

3:15 
L6 

9:26 
4.6 

15:00      21:30 
1.4         5.6 

F 

9 

4:16 
0.1 

11:15 
4.4 

15:36 
3.0 

21:40 
5.7 

M 

10 

3:24 
2.3 

9:20 
5.1 

16:30 
0.5 

22:12 
5.5 

W 

10 

B:46 
1.0 

10.-20 

4.8 

16:40      21:55 
1.9         5.6 

S 

10 

4:50 
-0.2 

12:10 
4.5 

16:16 
3.3 

22:10 
5.7 

Tu 

11 

4:10 
L6 

10:15 
5.2 

16:16 
0.9 

22:42 
5.5 

Th 

11 

4:26 
0.6 

11:10 
4.7 

16:15      22:20 
2. 3         6. 6 

o 

A 

s 

11 

6:24 
-0.4 

ISKX) 
4.6 

16:50 
3.6 

22:40 
5.6 

E 

W 

12 

4:50 
1.2 

11:05 
5.1 

16:54 
1.3 

23:10 
6.5 

o 

F 

12 

5:05 
0.2 

12:06 
4.7 

16:50      22:50 
2.6         5.6 

8 

M 

12 

6:58 
-0.6 

13:48 
4.6 

17:80 
3.8 

23K)5i 
6c4. 

o 

Th 

13 

5:24 
0.9 

11:68 
5.0 

17:28 
1.7 

23«7 
6.4 

S 

13 

5:42 
0.0 

12:58 
4.6 

17:20      28:20 
3.0         6.5 

Tu 

13 

6:32 
—0.6 

14:35 
4.6 

18:10 
3.9 

23:28 
5.3  , 

F 

14 

6:00 
0.6 

12:46 
4.8 

18:00 
2.2 

■         ■         ■ 

•         •         ■ 

s 

14 

6.20 
-0.2 

18:54 
4.5 

17:66     23:40 
8.4         5.3 

W 

14 

7:08 
-0.6 

15:13 
4.8 

18:56 
4.0 

23:65 
5.1 

6 

15 

0:05 
6.8 

6:40 
0.4 

13:40 
4.6 

18:34 
2.6 

A 

M 

15 

6:56 
—0.2 

14:48 
4.6 

18:30      23:55 
8.7         5.2 

Th  15 

7:62 
-0.3 

15:46 
4.7 

19:46 
4.0 

•         •        » 

1 

«         •        • 

S 

16 

0:32 
5.2 

7:25 
0.4 

14:42 
4.4 

19:05 
3.2 

S 

Tu 

16 

7:82 
—0.1 

15:46 
4.6 

19:10    .    .    . 

9.  «f     .     .     . 

F 

16 

0:82 

4.8 

8:21 
—0.1 

16:16 
4.8 

20:45  , 
3.7 

A 

M 

17 

0:54 
6.0 

8K)0 
0.4 

15:50 
4.2 

19:36 
3.4 

W 

17 

0:10 
6.0 

8:12 
0.0 

16:40      20:06 
4.6         4.1 

S    17 

1:22 
4.7 

9:02 
0.2 

16:44 
4.8 

21:60 
3.4 

1 

Tu 

18 

1:06 
4.9 

8:44 
0.5 

17:08 
4.2 

20:12 
3.8 

Th 

18 

0:34 
4.9 

8:55 
0.1 

17:22      21:05 
4.6         4.1 

Sjl8 

1 

2:34 
4.2 

9:53 
0.6 

17:13 
5.0 

22:58 
2.9 

S 

W 

19 

1:15 
4.7 

9:82 
0.5 

18:15 
4.2 

21:05 
4.0 

F 

19 

1:15 
4.6 

9:87 
0.3 

17:56      22:25 
4. 7         3. 8 

c 

M ;  19 

4:15 
3.9 

10:40 
LI 

17:40 
6.1 

28.59 
2.2 

Th 

20 

1:45 

4.7 

10:25 
0.6 

19:10 
4.5 

22:35 
4.0 

S 

20 

2:26 
4.3 

10:35 
0.6 

18:22      23:38 
4.8         3.4 

E|Tu  20 

5:64 
3.8 

IL-SO 
L6 

18:12 
5.8 

•  •        • 

•  •        • 

C 

F 

21 

2:50 
4.5 

11:18 
0.6 

19:37 
4.7 

•  A                ■ 

•  ■                • 

d 

s 

21 

4:26 
4.0 

11:28 
0.8 

18:53    .    .    . 
5.0    ..     . 

w;2i 

0:45 
1.4 

7:12 
3.9 

12:21 
2.0 

18:60  1 
6.7  ! 

S 

22 

0:17 
3.8 

6:00 
4.1 

12:15 
0.6 

20:00 
4.9 

M 

22 

0:38 
2.8 

6:14 
3.9 

12:22      19:18 
1.1         5.2 

Th  22 

1:48 
0.6 

8:37 
4.1 

13:18 
2.3 

19:32 
5.9 

s 

23 

1:15 
3.3 

6:40 
4.1 

18:10 
0.7 

20:25 
5.0 

E 

Tu 

23 

1:30 
2.0 

7:36 
4.1 

13:18      19:48 
1.4         5.4 

F    23 

2:37 
—0.2 

9:60 
4.2 

14:10 
2.8 

20:18 
6.2 

M 

24 

2:02 
2.6 

7:54 
4.4 

14:03 
0.8 

20:60 
5.3 

W 

24 

2:10 
1.2 

8:34 
4.4 

14:00      20:18 
1.7         5.7 

S 

24 

3:80 
—0.8 

10:52 
4.6 

15:04 
3.0 

21:05 
6.4 

Tu 

25 

2:46 
L9 

8:52 
4.7 

14:50 
1.0 

21:16 
6.4 

Th  25 

2:58 
0.4 

9:40 
4.6 

14:50     20:58 
2.0         5.9 

P 

S    25 

4:21 
—1.8 

11:50 
4.8 

15:58 
3.2 

21:53 
6.5 

E 

W 

26 

8:28 
1.2 

9:40 
4.9 

15:32 
1.2 

21:45 
5.6 

F    26 

1 

3:45 
-0.3 

10:42 
4.8 

15:35      21:40 
2.4         6.2 

f 

M  26 

5:12 
—1.7 

12:44 
4.0 

16:62 
8.3 

22:12 
6.5 

Th 

27 

4:03 
0.5 

10:37 
5.1 

16:14 
1.5 

22:20 
5.6 

• 

S 

27 

4:34 
—0.9 

11:42 
4.9 

16.20      22:17 
2.8         6.3 

Tul27 

1 

6:00 
— L7 

18-.34 
6.1 

17-.60 
8.4 

23:32 
6.2 

• 

F 

28 

4:50 
—0.1 

11:85 
5.1 

16:55 
1.9 

?';»:55 
6.9 

P 

s 

28 

5:24 
-1.3 

12:48 
4.8 

17:10      23:00 
3.0         6.4 

Wi28 

6:48 
—1.6 

H:23 
6.8 

18:48 
8.5 

•  •        • 

•  •        • 

S 

29 

5:35 
—0.5 

12:84 
6.1 

17:38 
2.4 

23:30 
5.9 

N 

M 

29 

6:15 
-1.6 

13:45 
5.0 

18:00      23:45 
3.3         6.2 

Th  29 

0.27 
5.9 

7:37 
— L2 

IbiJB 
6.3 

19:52 
3.3 

P 

s 

30 

6:26 
—0.8 

13:38 
5.0 

18:20 
2.9 

•         •         • 
a          •          • 

Tu;30 
W  31 

7:05 
—1.4 

0:30 
6.9 

14:45 
5.0 

7:55 
—1.2 

18:55    .    .    . 
8.6    ..    . 

15:45      20:00 
5.1         3.7 

F 

30 

1:28 
6.3 

8:26 
-0.6 

16:52 
6.3 

21:01 
C.2 

1 

Thetid 
a  comparlsi 
from  Mean 
which  is  3. 
unless  a  mJ 

The  tin 
noon  (a.  m 
is  3:47  p.  m. 

#,  new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wil 
Dn  of  consecutive  heights  will  indicate  whet 
Lower  Low  Water,  which  is  the  datum  of 
2  feet  below  mean  sea  level.    To  find  the  de 
inus  (  — )  sign  is  before  the  height,  in  which 

ne  used  Is  Pacific  Standard,  120th  meridiai 
.),  all  greater  are  in  the  afternoon  (p.  m.)  a 

moon;  }),l8t  quar.;  O.  ^"1^  moon:  (J,  3d  q 
,  P,  moon  in  apogee  or  perigee. 

h  their  times  on  the  first  line  and  heights  o 
,her  it  is  high  or  low  water.   The  heights,  in 
soundings  on  the  Coast  and  Geodetic  Bury 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

1  W.;  0>>  is  midnight,  12^  Is  noon:  all  houn 
nd  when  diminished  by  12  give  the  times 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

ey  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

1 

i  less  than  12  kxe  in  the  fore- 
after  noon;  for  Instance,  15:47 

farthest  north  or  south  of  the 
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c  Day  of— 

8, 
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Time  and  Height  of  High  and 
Low  Water. 

• 
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Day  of— 

Time  and  Heifht  of  High  and 
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Time  and  Height  of  High  and 
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0.9 
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1 

8:55 
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10:05 
0.8 
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W,    2 

6:38 
3.6 

10:56 
2.7 

17:40 
5.2 

a            •           • 

•           a           • 

S 

8 

2 

1:04 
0.7 

9:00 
4.1 

12:36 
3.8 

18:21 
4.8 

]) 

M 

3 

5:22 
4.0 

10:58 
L4 

17:69 
5.4 

•  •        • 

•  •        ■ 

Th 

3 

0:65 
LI 

8:02 
3.6 

11:52 
3.2 

18:28 
5.3 

S 

3 

1:65 
0.5 

9:43 
4.4 

13:51 
3.7 

19:28 
4.9 

Tu 

4 

0:42 
L8 

6:49 
3.8 

11:50 
2.1 

18:80 
5.5 

F 

4 

1:64 
0.7 

9:15 
3.9 

12:53 
3.5 

19:08 
5.3 

M 

4 

2:38 
0.2 

10:15 
4.6 

14:42 
8.6 

20:19 
5.1 

|W'   5 

1 

1:85 
1.8 

8:11 
8.8 

12:40 
2.5 

19:18 
5.6 

A 

S  ,    5 

2:42 
0.3 

10:12 
4.0 

13-56 
8.6 

19:52 
5.3 

Tu 

5 

3:14 
0.1 

10:42 
4.8 

15:26 
8.2 

21:08 
5.1 

Th 

6 

2:28 

0.8 

9:18 
4.0 

18:30 
8.0 

19:53 
5.6 

8 

S     6 

1 

3:22 
0.0 

10:56 
4.4 

14:51 
8.7 

20:35 
5.4 

W 

6 

3:50 
0.0 

11:05 
5.0 

16K)3 

2.8 

21:68 
5.2 

F 

7 

8:13 
0.3 

10:20 
4.1 

14:20 
3.2 

20:27 
5.7 

m:  7 

8:57 
-0.2 

11:32 
4.5 

15:38 
3.6 

21  .-25 
5.5 

Th 

7 

4:25 
0.1 

11:24 
5.1 

16:40 
2.4 

22.38 
5.3 

A    S 

1 
1 

8 

8:50 
—0.1 

11:15 
4.3 

16:07 
3.5 

21K)2 
6.7 

Tu 

8 

4:32 
—0.4 

12K)2 
4.7 

16:20 
8.5 

22K» 
5.5 

O 

F 

8 

5:00 
0.2 

11:46 
5.2 

17:20 
L9 

23:22 
5.2 

s 

9 

4:26 
—0.4 

12:00 
4.4 

15:68 
8.7 

21:42 
5.7 

o 

w 

9 

5:02 
—0.5 

12:29 
4.8 

17:02 
8.2 

22:45 
6.4 

E 

S 

9 

5:42 
0.5 

12:10 
5.3 

18:00 
L4 

■        ■        « 

•        •        • 

8   M  10 

4:.'>9 
-0.6 

12:42 
4.6 

16:84 
3.7 

22:16 
6.6 

Th  10 

1 

5:85 
-0.4 

12:60 
4.9 

17:40 
2.9 

23:27 
5.8 

s 

10 

0:04 
6.1 

6:18 
LO 

12:82 
5.8 

18:44 
LO 

0  Tu  11 

1 

5:82 
—0.7 

18:29 
4.6 

17:17 
3.6 

22:48 
6.6 

F 

11 

6K)9 
-0.1 

13:11 
4.9 

18:22 
2.5 

•           a           • 
■           •           • 

M 

11 

0:52 
5.0 

6:64 
L4 

12:59 
5.3 

19:24 
0.7 

W 

12 

6.-05 
-0.6 

13:51 
4.7 

17:68 
3.6 

28:22 
5.4 

S 

12 

0:10 
5.1 

6:43 
0.2 

13:35 
5.0 

19.-05 
2.2 

Tu 

12 

1:52 
4.6 

7:88 
L9 

13:81 
6.8 

20:18 
0.5 

Th  13 

6:42 
—0.6 

14:16 
4.8 

18:42 
3.4 

•  *         • 

•  •         • 

E 

S  ,13 

0-.55 
4.8 

7:25 
0.7 

14:02 
5.1 

19:63 
L8 

W 

13 

2:69 
4.3 

8:12 
2.5 

5.4 

21:10 
0.4 

F    14 

5.2 

7:18 
—0.2 

14:40 
4.8 

19:28 
8.2 

m;i4 

1:46 
4.5 

8K)2 
L3 

14:25 
5.1 

20:48 
L5 

Th 

14 

4:16 
4.0 

8:66 
8.0 

14:46 
5.4 

22:18 
0.2 

S  ,15 

0:45 
4.9 

7:50 
0.2 

15:07 
4.9 

20:20 
2.8 

Tu  15 

1 

2:40 
4.2 

8:40 
L8 

14:52 
6.2 

21:85 
LI 

a 

F 

15 

6:10 
4.0 

9:50 
3.4 

15:41 
5.3 

23:28 
0.1 

S    16 

1:87 
4.5 

8:88 
0.6 

15:85 
5.1 

21:17 
2.5 

w 

16 

4:02 
8.8 

9:28 
2.8 

15:35 
5.3 

22:38 
0.8 

N 
P 

S 

16 

7:38 
4.1 

11:08 
3.6 

16:57 
5.3 

•  a           • 

•  •           • 

E  M 

17 

2:48 
4.1 

9:18 
1.1 

16:00 
5.1 

22:17 
2.0 

(L  Th 

17 

5:48 
8.6 

10:11 
2.8 

16:23 
5.5 

28:50 
0.4 

H 

17 

0:38 
—0.1 

8:37 
4.4 

12:36 
3.5 

18:20 
5.3 

C  Tu  18 

4:05 
3.8 

9:65 
L7 

16:30 
5.3 

23:10 
1.5 

F    18 

7:40 
3.7 

11:10 
3.2 

1722 
6.6 

■        •        • 
•        •        • 

M 

18 

1:43 
-0.2 

9:21 
4.7 

13:53 
3.4 

19:38 
5.4 

;w  19 

1 

5:80 
3.7 

10:42 
2.2 

17:10 
5.6 

•  •         ■ 

•  •         • 

s 

19 

1:00 
0.0 

8:53 
4.0 

12:22 
3.4 

18:80 
5.8 

Tu 

19 

2:40 
-0.3 

9:57 
5.0 

14:65 
2.9 

20:45 
5.5 

Th  20 

0:15 
0.8 

7:20 
8.6 

11:40 
2.6 

18:00 
5.8 

N     S 

20 

2:05 
-0.5 

9:48 
4.3 

13:38 
3.6 

19:37 
5.9 

W  20 

8:28 
—0.2 

10:28 
5.2 

15:48 
2.3 

21:45 
5.6 

F    21 

1:20 
0.1 

8:48 
3.9 

12:40 
8.0 

18:54 
6.0 

P    M !  21 

3:02 
—0.8 

10:32 
4.7 

14:48 
3.3 

20:40 
6.0 

Th 

21 

4:12 
0.0 

11:00 
5.6 

16:86 
L8 

22:40 
5.5 

,  S    22 

2:22 
—0.6 

9:67 
4.2 

18:42 
8.2 

19:50 
6.2 

Tu  22 

3:52 
-0.9 

11:12 
4.9 

16:48 
8.0 

21:40 
6.1 

f 

F 

22 

4:53 
0.4 

11:30 
5.6 

17:28 
L8 

28:33 
5.4 

N    S    23 

1 

8:18 
—1.0 

10:52 
4.4 

14:45 
3.3 

20:47 
6.4 

• 

W  23 

4:40 
-0.9 

11:47 
5.1 

16:42 
2.6 

22:88 
6.0 

S 

23 

6:40 
0.8 

11:58 
5.5 

LO 

•  •        ■ 

•  •        • 

P   M  24 

4KM 
— L4 

11:40 
4.7 

15:47 
3.8 

21:41 
6.4 

Th  24 

1 

5:22 
—0.7 

12:20 
5.3 

17:32 
2.2 

23:31 
5.8 

s 

24 

0:25 
5.1 

6:17 
L8 

12:80 
6.5 

18:45 
0.8 

•  Tu25 

4:58 
—1.5 

12:23 
5.0 

16:65 
3.3 

22:36 
6.4 

F 

25 

6:02 
—0.3 

12:52 
5.4 

18:24 
L8 

•  •        • 

•  •        • 

M 

25 

1:20 

4.8 

6:58 
L9 

13:00 
6.4 

19:80 
0.7 

W126 

5:44 
—1.4 

13K)4 
6.0 

17.<2 
2.9 

23:31 
6.0 

E 

S    26 

0:28 
5.4 

6:43 
0.3 

18:26 
5.4 

19:15 
L6 

Tu 

26 

2:21 
4.5 

7:27 
2.4 

13:82 
6.2 

20:18 
0.6 

Th27 

6:29 
—LI 

18:42 
5.2 

18:37 
2.7 

•  ■         • 

•  •         • 

1  S   27 

1 

1:23 
5.0 

7:29 
LO 

14:00 
5.3 

20:07 
L4 

W 

27 

8:30 
4.1 

8K)6 
2.9 

14K)8 
5.1 

21:10 
0.7 

F    28 

0:28 
5.7 

7:12 
-0.6 

14:19 
6.3 

19:34 
2.5 

M   28 

2:20 
4.5 

8K)7 
L7 

14:32 
5.2 

20:61 
L4 

Th 

28 

4:58 
8.9 

8:45 
3.3 

14:88 
4.9 

22:06 
0.8 

S 

29 

1:26 
5.2 

7:65 
0.1 

14:57 
6.4 

20:36 
2.3 

Tu29 

3:28 
4.2 

8:46 
2.2 

15:07 
5.2 

21:60 
L8 

A 

F 

29 

6:23 
4.0 

9:20 
3.6 

16:10 
4.6 

23:05 
0.7 

E     § 

30 

2:80 
4.6 

8:42 
0.8 

15:36 
5.4 

21:41 
2.0 

W  30 

4:65 
3.8 

9:27 
2.7 

15:47 
5.1 

22:55 
LI 

S 

S  '30 

7:38 
4.2 

10:58 
3.8 

16:12 
4.4 

»        •        • 

•        •        • 

M  31 

8:46 
4.1 

9:38 
L5 

16:16 
5.2 

22:42 
1.9 

DTh  31 

6:34 
8.7 

10:15 
3.2 

16:28 
4.9 

•  ■        • 

•  a           • 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  s^mndfngs  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  8.2feet  b^w  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

Thetime  used  is  Pacific  Standard,  120ih  meridian  W. ;  0<>  is  midnight.  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon  (a.  m.), 
all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon:  '}),  Ist  quar.;  0>  '^ill  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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SAN  FRANCISCO  (Fort  Point),  CALIFORNIA,  1911 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

§ 

I  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

c  Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

1 

• 

1 

|Dayof— 

Time  and  Heicht  of  H^ 
Low  Water. 

ghand 

W.  Mo. 

0 

W.  Mo. 

1  W.  Mo. 

8 

1 

OKW 
0.7 

• 

8:18 
4.4 

11:30 
3.9 

17:46 
4.4 

W     1 

1 

0:48 
1.0 

8:06 
5.0 

18:58 
2.6 

19:40 
4.2 

£ 

F 

1 

0:48 
1.7 

7:20 
5.4 

13:48 
1.8 

2D:14 

M 

2 

0:54 
0.7 

8:52 
4.6 

13:45 
8.6 

19:01 
4.4 

Th    2 

i 

1:40 
1.2 

8:29 
5.2 

14:83 
1.9 

20:40 
4.4 

S 

2 

1:31 
2.0 

7:52 
6.7 

14:36 
0.5 

21:21 
4.3 

Tu 

3 

1:40 
0.7 

9:15 
4.8 

14:27 
8.2 

20:06 
4.6 

£ 

F,   3 

1 

2.-24 
1.4 

8:52 
5.4 

15:08 
1.1 

21:25 
4.7 

8 

3 

2:22 
2.2 

8:80 
6.0 

15:25 
-0.3 

22:25 
4.5 

W 

4 

2:24 
0.7 

9:35 
5.0 

15:04 
2.6 

20:57 
4.8 

S 

'    4 

3K)7 
L6 

9:20 
5.6 

15:44 
0.5 

22:21 
4.8 

M 

4 

8:08 
2.5 

9:10 
6.2 

16:11 
-0.9 

23:25 
4.7 

Th 

5 

3:10 
0.7 

9:58 
5.2 

15:42 
2.0 

21:45 
5.0 

8     5 

3:52 
1.8 

9:51 
5.8 

16:28 
-0.2 

23:16 
4.9 

o 

Tu    5 

1 

8:67 
3.1 

9:51 
6.4 

17:00 
— L3 

•  •         • 

•  •         • 

F 

6 

8:58 
0.8 

10:22 
5.4 

16:27 
1.4 

22:27 
5.1 

o 

M.   6 

4:30 
2.2 

10:!2.S 
6.0 

17:13 
-0.6 

•  •         • 

•  •         ■ 

p 

W 

6 

0:22 
4.7 

4:46 
3.2 

10:36 
6.4 

17:49 
—1.5 

B 

O 

S 

7 

4:30 
1.1 

10:45 
5.4 

16:58 
0.8 

23:15 
5.2 

Tu    7 

0:13 
4.9 

5:12 
2.5 

11K)2 
6.1 

18:00 
-0.9 

N 

Th 

7 

1:21 
4.7 

6:85 
3.8 

11:15 
6.4 

18:3M 

— L5 

s 

8 

5:08 
1.3 

11:14 
5.5 

17:34 
0.3 

•  •        • 

•  •        • 

p 

W 

8 

1:15 
4.7 

5:55 
8.0 

11:38 
6.2 

18:51 
—1.0 

F 

8 

2:18 
4.9 

6:28 
3.4 

12:02 
6.0 

19:28 
—1.3 

M 

9 

0:09 
5.1 

5:45 
1.8 

11:45 
5.6 

18:16 
—0.1 

N 

Th    9 

2:20 
4.7 

6:42 
3.8 

12:15 
6.0 

19:43 
— LO 

8 

9 

8:12 
6.0 

7:30 
8.6 

12:57 
5.6 

2cn:o 

-0.9 

Tu 

10 

1K)5 

4.8 

6:23 
2.2 

12:15 
5.7 

19:05 
-0.8 

F 

10 

8:30 
4.7 

7:36 
3.6 

13:00 
5.8 

20:38 
—0.8 

8    10 

4:06 
5.1 

8:40 
8.4 

14:00 
5.2 

21:12 
-0.4 

p 

W 

11 

2:06 
4.6 

7:03 
2.8 

12:48 
5.7 

19:56 
-O.S 

S 

11 

4:38 
4.8 

8:45 
3.8 

13:55 
5.3 

21:36 
—0.5 

M   11 

4:62 
5.3 

9:67 
8.2 

15:20 
4.7 

22KM 
0.2 

Th 

12 

8.-28 
4.4 

7:50 
3.2 

13:23 
5.7 

20:54 
—0.3 

C    8    12 

5:38 
4.8 

10:05 
3.6 

15:15 
4.9 

22:36 
0.0 

<L 

Tu  12 

5:36 
5.3 

11:19 
2.9 

16:56 
4.3 

23:05 
0.9 

N 

F 

13 

4:46 
4.3 

8:48 
8.5 

14:07 
5.4 

21:57 
—0.2 

M   13 

1      I 

6:28 
5.0 

11:36 
3.4 

16:56 
4.5 

28:37 
0.4 

£ 

W   13 

1 

6:17 
6.5 

12:85 
2.2 

18:26 
4.0 

•  «        • 

•  ■        ■ 

c 

S 

14 

6:12 
4.4 

9:55 
3.7 

15:15 
5.2 

28:05 
—0.1 

Tul4 

1 

7ao 

5.2 

12:55 
2.8 

18:32 
4.4 

•        ■        • 
■        •        ■ 

Th  14 

1 

0:05 
L4 

7H)0 
5.6 

13:85 
L6 

19:4S 

4.0 

s 

15 

7:18 
4.7 

11:27 
3.7 

16:50 
4.9 

•        •        • 

W   15 

0:38 
0.9 

7:48 
5.4 

18:56 
2.1 

19:52 
4.4 

F    15 

0:58 
2.0 

7:88 
6.6 

14:23 
LO 

21:01 
4.1 

M 

16 

0:10 
0.0 

8:01 
4.9 

12:54 
3.3 

18:26 
4.8 

£ 

Th|16 

1:40 
L2 

8:23 
5.5 

14:47 
1.4 

21K)0 
4.5 

8 

16 

1:47 
2.5 

8:12 
6.7 

15:12 
0.4 

22K)2 
4.2 

Tu 

17 

1:18 
0.2 

8:37 
5.2 

14:00 
2.8 

19:45 
4.9 

F 

17 

2:30 
L7 

8:57 
5.7 

15-24 
0.9 

22:00 
4.6 

8 

17 

2:33 
2.9 

8^47 
5.9 

15:56 
0.0 

23:00 
4.3 

W 

18 

2:06 
0.5 

9:10 
5.8 

14:57 
2.1 

20:52 
5.0 

8  =18 

3:11 
2.1 

9:28 
6.8 

16:08 
0.3 

22:57 
4.7 

M 

18 

8:17 
8.2 

9:20 
6.9 

16:35 
-0.4 

23:.'>6 
4.4 

Th 

19 

3:00 
0.8 

9:42 
5.5 

15:43 
1.4 

21:52 
5.1 

8 

19 

3:52 
2.5 

9:58 
5.9 

16:50 
-0.1 

23:52 
4.6 

Tu  19 

4:00 
8.4 

/  9:53 
6.7 

17:12 
—0.6 

■         •         • 
•           a           ■ 

X 

F 

20 

3:48 
1.1 

10:18 
5.5 

16:26 
1.0 

22:46 
5.1 

• 

M  20 

4:30 
2.9 

10:28 
5.9 

17:28 
—0.3 

•        •        • 

■         •         ■ 

•  W  20 

0:47 
4.5 

4:48 
8.5 

10:80 
6.8 

17:4S 
—0.6 

# 

S 

21 

4:28 
1.4 

10:43 
5.7 

17:00 
0.5 

28:40 
5.1 

Tu21 

0:47 
4.6 

5K)8 
3.2 

11K)1 
5.8 

18K)7 
—0.4 

A 

Th  21 

1:34 
4.5 

5:24 
8.8 

11. -00 
6.6 

18.-23 
—0.6 

s 

22 

5:07 
1.9 

11:12 
5.7 

17:48 
0.2 

•  •        • 

•  •        ■ 

W  22 
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5.0 

10:82 
2.9 

16:40 
3.8 

22:15 
L3 

8 

28 

5:58 
4.4 

8:58 
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0.6 

1> 

Tu  28 

6:03 

4.8 

1155 
3.8 

15:56 
3.8 

23K)3 
1.0 

E 

Th  28: 

6:18 
6.1 

11:82 
2.8 

1736 
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4.0 
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2.6 
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14:13 
0.0 

21:28 
4.1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  ]s  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coat^t  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  3.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  sounding0%iTen  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0>>  Is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the'times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#,  new  moon:  ^.  Ist  quar.;  O.  full  moon;  C>  ^  quar.;  £,  moon  on  the  equator;  N.  S,  moon  farthest  north  or  soath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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F 

30 

2:31 
#       9.3 

9:88 
—1.5 

16:16 

7.4 

21:47 
8.7 

1 

Time  and  Height  of  High  and 
Low  water. 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  eon.Mecuti  ve  heigbti^  will  indicate  whether  It  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Ix)w  Water,  which  is  the  datura  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— }  sign  is  before  the  height.  In  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.;  0>>  is  midnight,  12»«  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m. }  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is 3:47  p.  m. 

#.  new  moon;  }),  1st  quar.;  Q,  full  moon;  C  3d  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


Day  of— 


W.  Mo 


£ 


■  s 

M 


Tu  4 

W  5 

Th  6 

F  7 


S 


8 
9 


s  M  i  10 
C  Tu  11 
W  12 
Th  13 
fIi4 
S  15 
s'l6 
M  17 
([  Tu'l8 
,w|l9 
Th  20 
F   21 


E 


N 

P 


S 


22 
23 


M   24 

Tu  25 

\vl26 


E 


Th 
F 
S 


27 
28 
29 


Time  and  Height  of  High  and 
LowWater. 


S.30 
Ml  31 


4:10 
8.0 

5:1S 
7.2 

0:40 
2.8 

1:44 
2.0 

2:62 
1.6 

8:53 
1.0 

4:47 
0.5 

5:88 
0.0 

6:14 
—0.4 

6:49 
—0.6 

0:15 
8.4 

0:50 
8.4 

1:27 
8.8 

2:05 
8.2 

2:46 
7.9 

8:30 
7.5 

4:19 
7.1 

5:20 
6.6 

0:26 
1.9 

1:85 
1.4 

2:47 
0.8 

8:58 
0.1 

5:00 
-0.6 

5:55 
—1.1 

6:45 
—1.6 

027 
9.5 

1:18 
9.4 

2:08 
9.0 

2.58 
8.5 

8:60 
7.8 

4.45 
7.2 


10:51 
0.0 

11:48 
0.7 

6:22 
6.6 

7:85 
6.8 

8:52 
6.1 

10:08 
6.1 

11«7 
6.2 

12:00 
6.4 

12:45 
6.5 

13:22 
6.9 

7:23 
-0.7 

7:55 
—0.7 

8:25 
—0.5 

8:58 
—0.3 

9:28 
0.0 

10H)1 
0.5 

10:87 
1.1 

11:22 
1.8 

6:28 
6.1 

7:80 
5.7 

9:15 
5.6 

10:80 
5.9 

11:85 
6.5 

12:27 
6.8 

13:18 
7.2 

7:81 
—1.6 

8:16 
—1.8 

8:57 
—0.8 

9:88 
—0.2 

10:19 
0.6 

11.00 
1.4 


17:22 
8.0 

18:11 
8.1 

12:84 
1.6 

13:84 
2.2 

14:88 
2.9 

15:32 
8.4 

16:30 

8.8 

17:22 
4.0 

18:09 
4.1 

18:50 
4.2 

13:55 
7.0 

14.-26 
7.1 

14:58 
7.8 

15:27 
7.6 

15:57 
7.7 

16:33 
7.9 

17:10 
8.1 

17:54 
8.1 

12:06 
2.5 

13:01 
8.1 

14K)7 
8.7 

15-.31 
4.0 

16:87 
4.1 

17:48 
8.8 

18:42 
8.5 

18:56 
7.6 

14:37 
7.9 

16:17 
8.2 

15:67 
8.3 

16:84 
8.8 

17:17 
8.2 


28:40 
2.6 


19K)1 
8.1 

19:52 
8.1 

20:41 
8.2 

21:80 
8.2 

22:18 
8.8 

28:00 

8.4 

23:88 
8.4 


19:27 
4.1 

20:00 
4.0 

20:88 
8.8 

21:12 
3.5 

21:55 
3.1 

22:35 
2.7 

28:26 
2.8 


18:45 
8.8 

19:40 
8.5 

20:40 
8.7 

21:40 
9.0 

22:88 
9.2 

28:36 
9.5 


19:35 
8.1 

20:27 
2.7 

21:18 
2.4 

22:08 
2.1 

23:00 
1.9 

23:56 
1.9 


AUGUST. 


c  iDayof- 


S  1  W.  Mo." 


Time  and  Height  of  High  and 
Low  Water. 


}) 


A 

S 


O 


£ 


Tu 
W 
Th 
F 

8 

M 

Tu 
W 

Th 
F 

8 
8 
M 
Tu 


w 

€ 

Th 

F 

8 

N 

S 

P 

M 

Tu 

W 

Th 

F 

S 

H 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 


M  1 28 


Tu 
W 
Th 


29 
30 
31 


5:47 
6.4 

0:59 
1.8 

2K)8 
1.6 

3:16 

•  1.1 

4:18 
0.7 

6K)2 
0.8 

5:44 
-0.1 

6:21 
-0.4 

6:56 
-0.6 

0:85 
8.4 

1:14 
8.4 

1:64 
8.8 

2:36 
8.1 

3:20 
7.7 

4:11 
7.2 

5:08 
6.5 

0K)8 
LI 

1:16 
LO 

2:36 
0.6 

8:49 
0.1 

4:52 
—0.4 

5:46 
-0.8 

6:80 
-0.9 

0:28 
9.1 

1:11 
9.0 

1:57 

8.7 

2:42 
8.2 

8:28 
7.7 

4:17 
7.0 

5:18 
6.2 

0:10 
1.6 


11:50 
2.2 

6:59 
5.9 

8:21 
6.6 

9:48 
6.7 

10:50 
6.0 

11:40 
6.6 

12:19 
6.8 

12:51 
7.1 

13:20 
7.3 

726 
—0.5 

7:67 
—0.3 

8:28 
0.0 

9.-00 
0.4 

9:34 
LO 

^  10:12 
L8 

10:50 
2.5 

6:19 
6.9 

7:60 
6.6 

9:21 
6.6 

10:87 
6.0 

11:30 
6.6 

12:18 
7.2 

12:50 
7.6 

7:12 
-0.8 

7:51 
—0.5^ 

8:27* 
0.1 

9:02 
0.7 

9-.88 
L4 

10:20 
2.2 

11:00 
8.0 

6:23 
5.7 


18:06 
8.0 

12:41 
8.0 

13:40 
8.6 

14:50 
4.1 

16:02 
4.2 

17:02 
4.2 

17:60 
4.1 

18:80 
3.8 

19K)6 
3.5 

18:49 
7.7 

14:19 
8.0 

14:49 
8.1 

1522 
8.3 

15:54 

8.4 

16:88 
8.3 

17:17 
8.3 

11-.87 
8.2 

12:86 
3.8 

13:58 
4.4 

15:82 
4.4 

16:50 
3.9 

17:48 
8.4 

18:40 
2.7 

13:27 
8.0 

14:02 
8.4 

14:88 
8.5 

15:18 
8.6 

15:50 
8.4 

1628 
8.1 

17:10 
7.9 

11:46 
8.7 


18:55 
7.9 

19:50 
7.8 

20:48 

7.8 

21:43 
7.8 

22:31 
8.0 

23:15 
8.1 

28:66 
8.8 


19:40 
8.1 

20:13 
2.7 

20:51 
2.2 

21:26 
L8 

22:10 
L5 

28:03 
L8 


18K)8 
8.8 

19:10 
8.2 

20.20 
8.3 

21:30 
8.5 

22:34 

8.8 

23:30 
9.0 


19:26 
2.2 

20:10 
L7 

20:50 
L4 

21:34 
L2 

2222 
L3 

28:18 
L4 


17:58 
7.5 


SEPTEMBER. 


c  Day  of— 


S    W.  Mo. 


N 
P 


K 


8 

1> 


8     8 

M 

Tu 

W 

Th 

F 

E    8 

S 

M 

Tu 

W 

Th 


8 

M 

Tu 

W 

Th 

F 

8 

H 

M 

Tu 

W 

Th 

F 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


1:15 
L6 

225 
L8 

3.28 
LI 

421 
0.7 

5K)5 
0.4 

6:43 
0.1 

6:17 
0.1 

0:18 
8.4 

IKK) 
8.6 

1:42 
8.4 

2.26 
8.3 

3:12 
7.8 

4K» 
7.2 

6K)2 
6.4 

6:20 
5.9 

1.-01 
0.6 

2:22 
0.4 

8:36 
0.2 

4:36 
0.0 

6:26 
—0.2 

6K)8 
—  0.1 

0:18 
8.6 

1K» 
8.6 

1:45 
8.8 

227 
7.8 

8:09 
7.8 

3:64 
6.7 

4:45 
6.0 

6:50 
6.7 

0:16 
L3 


7:48 
5.8 

9:18 
6.6 

1020 
6.1 

11.-05 
6.6 

11:87 
7.0 

12K)7 
7.5 

12:37 
7.9 

6:51 
0.1 

7:23 
0.8 

7:67 
0.7 

8:80 
LI 

9:11 
L8 

9:47 
2.5 

10:80 
8.2 

11:24 
3.9 

7:67 
5.7 

9:24 
6.1 

1026 
6.6 

11:08 
7.2 

11:47 
7.8 

1220 
8.2 

6:47 
0.2 

723 
0.6 

7:56 
L? 

8:84 
L8 

9:06 
2.4 

9:86 
3.0 

10:11 
3.6 

10:56 
4.2 

7:07 
5.6 


12:48 
4.2 

14:16 
4.6 

15:40 
4.6 

16:40 
4.1 

17:25 
8.7 

18:03 
3.1 

18:88 
2.6 

13:06 
8.8 

13:37 
8.6 

14K)8 
8.7 

14:42 
8.7 

15:16 
8.8 

15:56 
8.6 

16:42 
8.4 

17:40 
8.1 

12:43 
4.4 

14:27 
4.6 

16:58 
4.0 

16:56 
8.2 

17:47 
2.4 

18:21 
L7 

12:64 
8.5 

13:27 
8.7 

13:67 
8.7 

14:80 
8.6 

15K)2 
8.4 

16:37 
8.1 

16:14 
7.7 

16:68 
7.8 

12:08 
4.6 


18:57 
7.3 

20:02 
7.1 

21K)8 
7.2 

22K)2 
7.6 

22:53 
7.8 

28:36 
8.1 


19:12 
L9 

19:48 
L3 

2020 
0.8 

21:02 
0.5 

21:49 
0.4 

22:42 
0.4 

28:46 
0.5 


18:51 
7.8 

20:14 

7.8 

21:80 
8.0 

22:35 
8.2 

28:80 
8.5 


19:08 
LI 

19:48 
0.7 

2026 
0.6 

0.5 

21:48 
0.6 

22:32 
0.9 

23:20 
LI 


17:54 
6.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundingn  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  tp  the  soundings  given  on  the  chart, 
unie&s  a  minus  (— )  sign  is  before  the  height,  in  which  cose  subtract  it. 

The  time  used  Is  Pacific  Standard,  120th  meridisn  W.:  0^  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
a.m.).  all  grealerareintheafteriioun(p.m.),  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#.  new  moon:  }),  1st  quar.;  0«  full  moon:  C  3d  quar.:  £,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 

NOVEMBER. 

DECEMBER. 

■ 

a 

8 

Dayof— 

j 

1  Time  and  HeUht  of  High  and 
Low  Water. 

• 

1 

Dayof— 

■ 

Time  and  Height  of  High  and 
Low  Water. 

B  Dayof- 

Time  and  Hei^h  t  of  High  and 
Low  Water. 

W. 

Mo. 

1 

W. 
W 

Mo. 
1 

8 

w. 

Mo. 
1 

1:20 
L4 

8:30 
5.6 

13:41 
4.7 

19K» 
6.7 

2:18 
L6 

9K)0 
7.1 

15:23 
3.3 

20:52 
6.4 

£ 

F 

2K)7 
2.1 

8:42 
7.9 

16:20 
L9 

21:22 
6.4 

M 

2 

2:26 
1.4 

9:80 
6.2 

15:08 
4.4 

20:25 
6.7 

Th 

2 

3:10 
L6 

9:42 

7.7 

16:08 
2.4 

21:55 
6.8 

S 

2 

8:07 
2.5 

9:34 

8.4 

16:14 
0.9 

22:26 
6.8 

Tu 

3 

3:24 
1.3 

10:10 
6.8 

16K)7 
3.8 

21:80 
7.0 

£ 

F 

3 

8:69 
1.7 

10:22 
8.1 

16:48 
L5 

22:48 
7.4 

8 

3 

4:02 
2.7 

10:18 
8.9 

17:06 
0.0 

23:23 
7.0 

W 

4 

4:12 
1.1 

10:45 
7.8 

16:52 
3.1 

22:25 

7.4 

S 

4 

4:49 
L8 

11.-02 
8.6 

17:32 
t   0.5 

28:39 

7.8 

M 

4 

4:53 
8.0 

ll.-Ol 
9.4 

17:55 
—0.9 

■         ■        • 

.     .    . 

Th 

5 

4:66 
0.9 

11:18 
7.9 

17:28 
2.2 

23:13 
7.8 

s 

5 

6:86 
1.9 

11:88 
9.1 

18:14 
-0.3 

•  «         • 

•  •         • 

o 

Tu 

5 

0:18 
7.2 

5:43 
8.1 

11:46 
9.7 

18:43 
— L5 

F 

6 

6:88 
0.9 

11:60 
8.4 

18:00 
1.4 

28:59 
8.1 

O 

M 

6 

0:28 
7.9 

6:17 
2.2 

12:17 
9.5 

18:58 
—0.9 

p 

W 

6 

1:10 
7.8 

6:32 
8.3 

12:30 
9.9 

19:82 
—1.9 

E 

O 

S 

7 

6:10 
0.9 

12:21 

8.7 

18:87 
0.7 

•  •        • 

•  •        • 

Tu 

7 

1:17 
7.9 

6:57 
2.5 

12:55 
9.7 

19:48 
— L8 

N 

Th 

7 

2.-01 
7.4 

7:28 
8.4 

18:16 
9.9 

20:20 
—1.9 

s 

8 

0:43 

8.4 

6:48 
1.1 

12:54 
9.0 

19:17 
0.1 

P 

W 

8 

2:07 
7.7 

7:40 
2,9 

13:37 
9.7 

20:30 
—1.4 

F 

8 

2:63 
7.3 

8:17 
3.6 

14:05 
9.6 

21:10 
— L7 

M 

9 

1:27 
8.4 

• 

758 
1.5 

13:28 
9.3 

20:00 
-0.8 

N 

Th 

9 

3:00 
7.4 

8:25 
3.2 

14:20 
9.5 

21:22 
—1.3 

S 

9 

3:45 
7.4 

9:13 
8.6 

14:56 
9.1 

22:02 
— L2 

Tu 

10 

2:15 
8.1 

8:05 
2.0 

14:05 
9.3 

20:44 
-0.6 

F 

10 

3:56 
7.0 

9:18 
3.6 

15:09 
9.0 

22:18 
-0.9 

8 

10 

4:87 
7.5 

10:18 
3.6 

15:64 

8.4 

22-'S6 
~0.n 

P 

W 

11 

3K)6 
7.7 

8:43 
2.6 

14:43 
9.2 

21:33 
-0.5 

S 

11 

4:57 
7.0 

10:22 
4.1 

16:08 

8.4 

23:18 
—0.4 

M 

11 

5:30 
7.5 

11:80 
3.4 

17.-00 
7.7 

23:50 
0.2 

Th 

12 

8:67 

7.1 

9:27 
8.2 

16:27 
8.9 

22:30 
-0.3 

c 

8 

12 

6K» 
6.8 

11:40 
4.1 

17:10 

7.7 

•  •         • 

•  •         ■ 

c 

Tu 

12 

6:25 
7.7 

12:42 
3.0 

18:15 
7.0 

1 

•  •         • 

•  •         ■ 

N 

F    13 

1 

6:02 
6.4 

10:20 
8.8 

16:17 
8.5 

23:34 
0.0 

M 

13 

0:22 
0.1 

7:18 
7.0 

13:05 
3.8 

18:34 
7.1 

E 

W 

13 

0:48 
LO 

7:20 
7.9 

13:52 
2.4 

19:87 
6.0 

c 

S 

14 

6:20 
6.0 

11:84 
4.2 

17:28 
7.8 

«        •        • 

Tu 

14 

1:28 
0.6 

8:13 
7.4 

14:27 
3.2 

20:01 
6.9 

Th 

14 

1:47 
L6 

8:14 
8.1 

15H)0 
1.8 

20:55 
6.5 

8 

15 

0:45 
0.2 

7:48 
6.2 

13:07 
4.4 

18:45 
7.4 

W 

15 

2:84 
LI 

9:06 
7.8 

15:82 
2.2 

21:18 
7.0 

F 

15 

2:82 
2.2 

9K)5 
8.8 

16:02 
LI 

22:06 
6.6 

M 

16 

2:01 
0.4 

9:00 
6.8 

14:40 
4.0 

20:12 
7.3 

K 

Th 

16 

3:38 
L4 

9:19 
8.2 

16:25 
L5 

22:22 
7.2 

S 

16 

3:52 
2.6 

9:51 
8.5 

16:56 
0.4 

23:08 
6.7 

Tu 

17 

3:11 
0.6 

9:53 
7.3 

15.62 
8.2 

21:28 
7.5 

F 

17 

4:25 
,L7 

10:81 
8.4 

17:16 
0.7 

28:16 
7.4 

8 

17 

4:46 
8.0 

10:37 
8.7 

17:43 
—0.1 

.     .    . 

W 

18 

4:10 
0.6 

10-.85 
7.8 

16:48 
2.2 

22:32 
7.7 

S 

18 

5:16 
2.0 

11:13 
8.7 

17:68 
0.1 

■        ■         • 
•        •         • 

M 

18 

OKK) 
6.8 

5:35 
3.4 

11:17 
8.7 

18:25 
—0.5 

Th 

19 

4:60 
0.8 

11:12 
8.2 

17:31 
1.4 

23:25 
7.9 

8 

19 

7.4 

5:58 
Z4 

11:47 
8.9 

18:40 
-0.3 

Tu 

19 

0:47 
6.8 

6:18 
3.7 

11:55 
8.7 

19:04  1 
-0.7 

£ 

F 

20 

5:42 
1.1 

11:46 
8.5 

18:13 
0.8 

•  •        « 

•  •        • 

• 

M 

20 

0:50 
7.8 

6:86 
2.9 

12:20 
8.9 

19:17 
—0.5 

f   W 

20 

1:28 
6.9 

6:67 
8.9 

12:28 
8.6 

19:87 
-0.8 

• 

S 

21 

0:12 

8.1 

6:22 
1.8 

12:20 
8.7 

18:62 
0.8 

Tu 

21 

1:81 
7.1 

7:10 
3.8 

12:50 
8.8 

19:52 
—0.6 

A  Th 

21 

2K)6 
6.9 

7:24 
4.1 

18:02 
8.5 

20:10 
-0.7 

s 

22 

0:56 
8.0 

7:00 
1.8 

12:60 
8.8 

19:80 
0.0 

W 

22 

2:10 
6.9 

7:42 
3.7 

18:20 
8.7 

20:25 
-0.6 

F 

22 

2:89 
7.0 

8.'06 
4.1 

18:88 
8.4 

20:88 
—0.4 

M 

23 

1:85 

7.7 

7:88 
2.3 

13:20 
8.8 

20:08 
-0.1 

S 

Th 

23 

2:60 
6.7 

8:13 
4.0 

13:52 
8.4 

20:58 
—0.2 

S 

23 

8:10 
7.0 

8:88 
4.2 

14:06 
8.2 

21:07 
—0.2 

Tu  24 

2:16 
I* 

8:03 
2.9 

13:51 
8.7 

20:48 
-0.1 

A 

F 

24 

8:27 
6.5 

8:45 
4.8 

14.-24 
8.1 

21:30 
0.0 

8 

24 

3:41 
7.0 

9:15 
4.1 

14:42 
7.8 

2137 
0.1 

W'25 

2:67 
6.8 

8:32 
3.8 

14:22 
8.5 

21:20 
0.2 

S 

25 

4:06 
6.5 

9:22 
4.5 

14:67 
7.7 

22:05 
0.3 

M 

25 

4:12 
7.2 

9:55 
3.9 

15:22 
7.4 

22:10 
0.4 

Th  26 

8:40 
6.4 

9:02 
3.7 

14:53 
8.1 

21:66 
0.5 

8 

26 

4:43 
6.5 

10:10 
4.6 

15:38 
7.8 

22:42 
0.6 

Tu 

26 

4:47 
7.4 

10:40 
3.7 

16:09 
7.0 

22:48 
0.9 

S 
A 

F 

27 

4:86 
6.2 

9:38 
4.1 

16:27 
7.7 

22:37 
0.8 

M 

27 

5:29 
6.6 

11:08 
4.4 

16:28 
6.8 

28:24 
1.0 

W   27 

6:26 
7.5 

11:28 
3.3 

17:04 
6.5 

28:27 
L4 

S 

28 

6:43 
5.7 

10:25 
4.5 

16:07 
7.3 

28:22 
1.0 

D 

Tu 

28 

6:17 
6.8 

12:16 
4.1 

17:82 
6.4 

■  •        • 

■  «        « 

E 

Th28 

6.-08 
7.7 

12:26 
2.8 

18:15 
6.1 

•  •         • 

•  •         ■ 

D 

s 

29 

6:13 
6.9 

11:34 
4.7 

17:00 
6.8 

•  •        • 

•  •         • 

W 

29 

0:18 
L4 

7:07 
7.2 

13:16 
8.6 

18:49 
6.1 

F  ,29 

0:14 
2.1 

6:56 
7.9 

13:30 
2.2 

19:83 
5.8 

M 

30 

0:17 
1.8 

7:17 
6.2 

13:01 
4.6 

18:13 
6.4 

Th 

30 

IKT? 
L8 

7:55 
7.5 

14:18 
2.8 

20:10 
6.1 

S 

30 

1:07 
2.7 

7:48 
8.2 

14:40 
L6 

20:55 
5.8 

Tu 

31 

1:16 
.1.6 

8:14 
6.6 

14:22 
4.1 

19:88 
6.2 

8    31 

2:07 
8.J 

8:45 
8.5 

15:47 
0.6 

22:10 
6.0 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparLson  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.6  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  0>>  is  midnight.  12>>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.},  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon:  for  instance,  15:47  is 
3:47  p.  m. 

%,  new  moon;  ^,  Ut  quar.;  Oi  'uU  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


I  c  Day  of— 


£ 


P 

I 
N 

o 


W. 


s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 


Mo. 


Th 
F 

S 

s 

M.23 

I 
Tui24 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

is 

14 
15 
16 
17 
18 
19 
20 
21 
22 


W 

Th 


25 
26 
27 


S    28 


8 
M 
Tu 


29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


6:80 

n.5 

6:56 
11.6 

7:18 
11.6 

7:47 
11.7 

0:28 
1.8 

1:08 
2.9 

1:55 
4.8 

2:45 
5.6 

8:40 
6.8 

1:40 
8.8 

SHX) 
9.6 

8:56 
10.5 

4:40 
10.8 

5:20 
11.5 

5:55 
11.7 

6:S8 
11.8 

7K« 

11.7 

7:80 
11.5 

0:80 
2.5 

1:17 
8.8 

2:00 
5.2 

2:47 
6.3 

0:27 
8.1 

2:05 
8.8 

8:08 
9.7 

8:55 
10.4 

4:30 
10.8 

5:00 
11.3 

5:25 
11.5 

5:60 
11.4 

6:05 
11.4 


10:20 
10.2 

11:27 
9.9 

12:06 
9.6 

18:20 
8.9 

8:18 
11.4 

8:40 
11.8 

9:06 
11.1 

9:82 
11.0 

10:06 
11.0 

4:40 
7.9 

6:40 
9.1 

7K)0 
9.6 

8:00 
10.0 

9.00 
10.1 

10:10 
9.8 

11:20 
9.4 

12:20 
8.7 

18:80 

7.8 

8K» 
11.4 

8:88 
11.3 

9:05 
10.9 

9:36 
10.7 

8:35 
7.5 

5:00 
8.6 

6:00 
9.2 

7:15 
9.7 

20:17 
1.4 


20:50 
1.1 


9:40 
9.6 

10:20 
9.8 

11:00 
8.7 


12:43 
10.8 

13:42 
10.1 

14:52 
9.6 

16:30 
9.1 

14:15 

7.8 

16:06 
7.5 

15:60 
5.7 

16:40 
4.2 

17-.85 
2.9 

10:85 
11.0 

11:10 
11.8 

11:48 
11.8 

12:88 
11.5 

18:30 
11.1 

14:40 
10.7 

15:60 
10.0 

16:68 
9.7 

18:07 
9.1 

14:35 
7.0 

15:85 
5.9 

16:20 
5.2 

17:10 
4.8 

10:05 
10.6 

10:87 
10.8 

10:50 
10.1 

10:40 
9.9 


12:13 
9.9 

14:18 
9.5 

16:85 
9.5 


FEBRUARY. 


8 


22:23 
0.4 

28K)0 
0.^ 

23:40  IE 
1.0 


18:15 
7.9 

19:66 
7.9 

21:40 
7.9 

28:45 
8.0 

P 

N 

18:26 

1.8 

19:15 
0.8 

20:05 
0.1 

20:50 
—0.8 

21:85 
-0.4 

22:20 
—0.1 

28:05 
0.6 


23:48 
1.4 


19:20 
8.4 

20:45 

8.1 

22:27 
7.9 


17:55 
3.5 

18:35 
2.8 

19:10 
2.2 

19:42 
1.8 


21:25 
0.9 

22:05 
1.0 

22:43 
1.8 


E 


Day  of— 

1 

W. 

Mo. 

W 

1 

Th 

2 

F 

3 

S 

4 

s 

5 

M 

6 

Tu 

7 

W 

8 

Th 

9 

F 

10 

S 

11 

§ 

12 

M 

13 

Tu 

14 

VV 

15 

Th 

16 

F 

17 

S 

18 

8 

19 

M 

20 

Tu 

21 

W 

22 

Th 

23 

F    24 

1 

s  '25 

8    26 

m:27 

1 

Tu 

28 

Time  and  Height  of  High  and 
Low  water. 


6:28  11:45  16:48  28.-25 

11.1  7.9  9.5  2.0 

6:50  12.-28  17:50  .    .    . 

ILl  7.0  9.1  ..    . 

0K)7  7:16  13:17  19:00 

8.0  U.l  6.0  8.9 

0:60  7:40  14K)0  20:20 

4.8  10.8  4.9  8.7 

1:86  SM  15:00  21:68 

5.6  10.8  4.0  8.6 

2:20  8:40  16:00  23:65 

6.7  10.8  3.1  8.8 

8:10  9:07  17KK)  .    .    . 

7.9  10.8  2.8  ..    . 

1-.60  4:20  9:88  18:00 

9.4  9.1  10.8  1.6 

8KK)  6:40  10:18  18:56 

10.4  9.9  10.7  1.0 

8:48  7M  11:20  19:48 

U.0  10.0  10.6  0.7 

4:20  8:20  12:45  20:87 

11.2  9.9  10.8  0.6 

4:62  9:16  14:05  21:28 

11.3  9.3  10.8  0.8 

6:20  10:10  15:18  22.-06 

11.2  8.6  10.2  L8 

5:48  IIKX)  16:20  22:47 

11.2  7.9  10.0  2.1 

6:13  11:47  17:20  23:80 

11.0  6.8  9.7  8.0 

6:38  12:36  18:28  .    .    . 

11.0  6.0  9.8  ..    . 

0:10  7:06  18:20  19:25 

4.2  10.7  5.4  8.9 

0:48  7:80  14H)0  20:38 

5.3  10.6  4.7  8.7 

1:28  7:57  14:56  22:10 

6.2  10.4  4.2  8.6 

2:10  8:30  16:60  .    .    . 

7.8  10.2  3.8  ..    . 

0:05  8:26  8:55  16:43 

8.8  8.2  9.9  8.4 

1:40  6:00  9:30  17:32 

9.4  9.1  9.7  3.0 

2:88  6:00  lOKX)  18:20 

•10.2  9.1  9.5  2.7 

8:15  19:00 

10.6  2.4 

3:45  19:40 

10.9  2.1 

4:08  9:15  18:00  20:22 

n.8  9.0  9.2  2.0 

4:27  9:26  14:18  21:08 

11.2  8.5  9.4  2.0 

4:45  9:52  15:18  21:45 

11.0  7.6  9.6  2.3 


MARCH. 


i 

Day  of— 

W.  Mo. 

1 

w 

1 

£ 

Th 

2 

F 

3 

S 

4 

8 

5 

P 

M 

6 

}) 

Tu 

7 

VV 

8 

N 

Th 

9 

F 

10 

S 

11 

8 

12 

M 

13 

0 

Tu 

14 

E 

VV 

15 

Th 

16 

F 

17 

S 

18 

8 

19 

M 

20 

A 

Tu 

21 

(C 

W 

22 

s 

Th  23 

F 

24 

S 

25 

8 

26 

M 

27 

Tu 

28 

W 

29 

E 

Th 

30 

F 

31 

Time  and  Height  of  High  and 
Low  Water. 


6:06 
10.9 

5:27 
10.8 

5:60 
10.7 

6:15 
10.5 

0:82 
6.9 

1:16 
6.6 

2K)6 
8.4 

0:00 
9.9 

1:82 
10.5 

2:27 
10.8 

SK)5 
11.1 

3:38 
11.2 

4:05 
11.0 

4:28 
10.9 

4:60 
10.7 

6:16 
10.6 

6:88 
10.8 

6:00 
10.2 

0:20 
6.7 

0:63 
7.1 

1:48 
8.5 

8:10 
9.1 

0:50 
10.2 

1:40 
10.5 

2:12 
10.8 

2:36 
10.8 

2:57 
10.8 

8:16 
10.8 

8:37 
10.7 

8:67 
10.6 

4:20 
10.4 


10:28 
6.6 

11:06 
6.6 

11:50 
4.6 

12:80 
3.7 

6:45 
10.6 

7:10 
10.5 

7:85 
10.4 

2:30 
9.4 

4:60 
9.7 

6:26 
9.7 

7:60 
9.8 

8:65 
8.6 


6:58 
9.5 

6:00 
9.4 

16:23 
3.1 

17:18 
8.1 

18:10 
8.1 

8:25 
8.0 

8:30 
7.5 

8:50 
6.4 

9:20 
5.8 

9:57 
4.2 

10:86 
8.2 


16:15 
9.9 

17:13 
9.9 

18:10 
9.9 

19:15 
9.8 

13:18 
8.0 

14:13 
2.6 

15:16 
2.8 

8:06 
10.4 

8:87 
10.0 

9:65 
9.8 

12:00 
9.6 

13:38 
9.6 


14:86 
8.2 

15:27 
8.2 


12:20 
8.3 

14:40 
8.7 

14:48 
9.3 

15:86 
9.8 

16:80 
10.2 

17:26 
10.6 


22.-28 
2.8 

28:10 
3.8 

23:50 
4.7 


20:27 
9.6 

21:55 
9.5 


1628 
2.0 

17:80 
L9 

18:32 
1.8 

19:30 
1.9 

20:20 
2.2 


9:28 
7.6 

14:48 
9.6 

21:06 
2.7 

10:00 
6.6 

15:60 
9.8 

21:50 
3.4 

10:35 
6.7 

16:48 
9.9 

22:32 
4.2 

11:10 
4.9 

17:87 
9.8 

23:10 
5.0 

11:47 
4.1 

18:80 
9.7 

23:43 

5.8 

12-.20 
8.7 

19:80 
9.6 

•        •        •     ' 

■        ■        • 

6:28 
10.1 

18K)0 
8.4 

20:38 
9.4 

6:46 
9.8 

18:47 
8.8 

21:50 
9.4 

23:27 
9.6 


19:08 
8.1 

19:53 
3.3 

20:40 
8.7 

21:28 
4.2 

22:06 
4.8 

22:47 
6.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  2  feet  below  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey 
Charts  for  this  region,  and  which  is  7.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the 
soundings  given  on*  the  chart,  unless  a  minus  ( — )  sign  is  before  the  height,  in  whicti  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance.  15:47  is  8:47  p.  m. 

#.  new  moon;  }),  1st  quar.;  Ot  full  moon;  ^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 
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PORT  TOWNSEND  (Paget  Sound),  WASHINGTON,  1911. 


APRIL. 


Day  of— 1 


W.  Mo. 


N 

D 


S 

M 

Tu 
W 
Th 
F 

S 

M 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Tu  11 

W|12 

I 

Th  13 
F  114 
15 
16 
17 
18 
19 


S 
M 

Tu 
W 


Th  20 

F   21 


S 
M 


22 
23 
24 


Tu  25 

W  26 

Th'27 

Fi28 


S 


29 
30 


Time  and  Hei«rht  of  High  and 
Low  Water. 


4:50  11:13  18.-20      23:80 

10.4  2.5  10.7          6.4 

5:15  11:55  19:22    .    .    . 

10.4  1.8  10.5    .    .    . 

0:15  5:40  12:42      20:30 

7.5  10.4  1.5       10.4 

1:05  6:03  13:38      21:55 

8.3  10  1  1.5        10.5 

2:15  6:20  14:40      23:30 

9.3  9.9  1.7       10.8 

15:47 

2.1 

0:45  16:57 

n.l  2.5 

1:33  8:15  11:00      18:05 

11.2  8.2  8.6         2.9 

2:08  8:28  12:55      19:03 

11.2  7.7  8.4          3.4 

2:40  8:50  14:13      20:00 

11.0  6.7  9.0         4.0 

3:05  9:12  15:15      20:50 

10.8  5.7  9.5         4.7 

8:30  9:38  16:10      21:80 

10.4  4.8  9.8  5.8 

3:60  10:03  17:00      22K)6 

10.2  4.1  10.1         6.0 

4:17  10:80  17:47      22:40 

10.0  8.3  10.2         6.8 

4:87  11:00  18:87      28:15 

10.0  2.8  10.2         7.5 

4:5U  11:37  19:27      28:55 

9.9  2.5  10.2         8.2 

4:55  12:12  20:22    .    .    . 

9.7  2.8  10.8    .    .    . 

0:40  4:22  12:50      21:28 

8.9  9.5  2.3        10.3 

2:00  4:05  13:83      22:30 

9.3  9.4  2.4        10.6 

14:28  23:80 

2.7  10.7 

3.0 

0:12  16:20 

10.8  8.3 

0:48  17:25 

10.8  8.7 

1:15  7:40  12:87      18:22 

10.9  7.8  7.9  4.2 

1:40  7:58  18:55      19:15 

10.8  5.9  8.6         4.8 

2:00  8:18  14:50      20K)5 

10.5  4.7  9.5  5.8 

2:28  8:48  15:45      20:50 

10.4  3.4  10.2  5.8 

2:55  9:24  16:40     21:85 

10.5  2.2  10.7  6.7 

8:18  10K)5  17:35      22:20 

10.6  1.2  11.0  7.6 

8:45  10:46  18:84      28:10 

10.7  0.4  11.3  8.4 


MAY. 


JUNE. 


i 


Day  of— 


N 


E 


o 


8 


£ 


N 


W.  Mo. 


I  Time  and  Height  of  High  and 
Low  water. 


M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 
F 

S 

s 

M 

Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


W   24 


Th 
F 

S 

M 


25 
26 
27 
28 
29 


Tu  30 


W 


31 


4:08 
10.6 

0:00 
9.0 

1:00 
9.6 

14:10 
1.3 

15:14 
2.3 

7:20 

7.8 

0:30 

n.3 

1:05 

n.1 

1:88 
10.8 

2:04 
10.4 

2:25 
10.2 

2:50 
10.1 

3:10 
10.1 

3:16 
9.8 

3:00 
9.7 

2:24 
9.7 

12:14 
L4 

12:56 
1.7 

18:42 
2.2 

14:35 
2.9 

15:85 
3.8 

6:38 
6.7 

6:44 
5.5 

0:15 
10.7 

0:45 
10.7 

1:15 

10.8 

1:44 
10.9 

2:12 
10.9 

2:44 
10.9 

8:14 
10.8 

0:06 
10.0 


11:30  19:32    .    .    . 

0.2  11.4    .    .    . 

4:80  12:20      20:87 

10.5  0.8       U.5 

4:47  13:12      21:45' 

10.0  0.7       n.5 

22:60 

11.5 

23:45 

11.4 

9:25  16:26    .     .    . 

7.9  3.2    .     .     . 

7:30  11:45      17:33 

6.8  7.8         4.2 

7:56  13:28      18:40 

5.8  8.4  5.0 

8:18  14:40      19:34 

4.9  9.1  5.9 

8:40  15:35      20:20 

4.1  9.7  6.6 

9:06  16:26      21:00 

8.2  9.9  7.1 

9:80  17:16      21:35 

2.5  10.3  8.2 

10:00  18:02      22:10 

2.0  10.6         8.7 

10:30  18:46      22:50 

1.6  10.8  9.2 

11:03  19:80      23:80 

1.4  11.1         9.6 

11:38  20:15    .    .    . 

1.3  1L2    .    .    . 

20:56 

11.2 

21:40 

11.2 

/mut)  ...... 

11.3 

22:54 

11.2 

23:25 

11.2 

10:50  16:40      23:60 

7.4  4.7        10.9 

12:45  17:84    .    .    . 

8.0  5.6    ..    . 

7:04  14:06      18:32 

4.2  8.9         6.3 

7:10  16:06      19:28 

2.8  9.7         7.0 

8:18  16:06      20:16 

1.6  10.6         7.8 

9:00  16:68      21:02 

0.6  11.1         8.7 

9:42  17:60      21:55 

-0. 8  11. 7         9. 3 

10:26  18:40      22:55 

-0.7  11.8         9.8 

11:12  19:32    .    .    . 

-0.7  11.9    .    .    . 

3:42  12KK)      20:22 

10.4  -0.2        12.0 


s 

8 


E 


o 

A 


E 


N 


Day  oi— 


I 


W. 


Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Th  29 
F   30 


12:50 
0.5 

18:45 
1.6 

5:50 
7.8 

6:12 
6.9 

6:48 
6.9 

0:00 
ILO 

0:80 
10.7 

0:52 
10.5 

1:20 
10.8 

1:42 
10.2 

1:46 
10.0 

1:00 
10.1 

10:35 
0.7 

11:10 
0.7 

11:50 
1.0 

12:27 
L5 

18:10 
2.2 

14:00 
8.8 

4:46 
7.1 

5:05 
5.8 

6:45 
4.2 

6:28 
2.8 

7:10 
L6 

0:10 
11.3 

0:45 
11.2 

1:20 
1L2 

2:02 
11.1 

2:55 
10.6 

4:05 
10.  C 

1:25 
9.1 


21:12 
12.0 


21:58 
11.8 

7:50 
8.0 

9:56 
7.6 

12:06 
7.8 

7:14 
4.6 

7:45 
8.7 

8:12 
2.8 

8:40 
2.1 

9:07 
L6 

9:35 
1.2 

10K)4 
0.9 


19:25 

n.5 

19:45 
n.6 


20:18- 
11.7 

20:46 
11.6 


21:16 
11.6 

21:45 
n.4 


8:52 
7.5 

10:57 
7.5 

12:55 

7.8 

14:20 
9.2 

15:25 
10.2 

7:55 
0.5 

8:38 
-0.3 

9:25 
-0.8 

10:10 
-0.9 

10:56 
-0.6 

11:42 
0.1 

5:24 
9.5 


14:40 
2.8 

16:48 
4.1 

16:54 
5.4 

13:40 
8.5 

14:60 
9.2 

15:50 
9.7 

16:40 
10.3 

17:25 
10.7 

18:07 
11.8 

18:45 
U.6 


14:50 
4.5 

15:45 
5.8 

16:45 
6.9 

17:49 
7.6 

18:60 
8.6 

16:20 
10.7 

17:10 

n.5 

17:50 
12.0 

18:88 

n.8 

19:14 
11.9 

19:50 
12.1 

12:80 
1.0 


I 


22:45 
11.6 

23:24 
11.4 


17:55 
6.6 

18:50 
7.4 

19:40 
8.2 

20:25 
9.0 

21:00 
9.6 

22:00 
9.8 


22:08 
11.1 

22:85 
10.9 

23:07 
10.9 

23:37 
10.9 


19:40 
9.3 

20:40 
9.8 

21:35 
10.1 

22:55 
10.1 

28:55 
9.8 


20:28 
11.9 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  conserutive  heights  will  Indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  2  feet  below  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey 
Charts  for  this  region,  and  which  is  7.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  t<i  the 
soundings  given  on  the  chart,  unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard.  120th  meridian  W.;  0>»  is  midnight.  r2«»  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  J},  1st  quar.;  O-  ^"^^  moon;  (J,  3d  quar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


Dayof- 


W. 


s 


1 

2 
3 
4 
5 
6 
7 
8 
9 
S   M   10 


DM 

I 
Tu 

W 

Th 
F 

A     S 

s 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


O  Tu 
W 
Th 
F 

S 


11 

12 
13 
14 
15 
16 


E  M,17 


C  Tu 
W 
Th 
F 

S 

N     JS 

M 


W 

Th 

F 

S 

M 


18 
19 


8:00 
7.6 

4:12 
6.7 

5K)6 
6.4 

5:45 
4.6 

6:iH) 
8.6 

7H)4 
2.7 

7:88 
2,1 

0:15 
9.8 

8:38 
L8 

9:10 
1.1 

9:40 
0.9 

10:14 
0.8 

10:50 
1.1 

11.-27 
1.5 

0:57 
8.3 

1:42 
7.3 

2:34 
6.5 

8:15 
5.2 

4:05 
4.0 


20 

6:00 
2.9 

21 

5:53 
1.9 

22 

6:45 
1.0 

23 

7:35 
0.2 

24 

0:02 
10.7 

25 

1:05 
10.5 

26 

2:20 
10.1 

27 

8:38 
9.7 

28 

4:42 
9.5 

29 

0:44 
7.2 

30 

1:45 
6.3 

31 

2:48 

5.5 


6:44  13:20      21:05 

8.2  2.6       11.8 

8:14  14:14      21:43 

7.8  4.1       11.5 

10:00  15:06      22:18 

7.9  6.6       n.O 

12:00  16:05      22:48 

8.1  6.6       10.8 

18:42  17:00      28:16 

8.8  8.0       10.5 

14:55  17:55      23:52 

10.0  8.8       10.2 

15:54  19:20    .    .    . 

10.6  9.6    ..    . 

8:10  16:40    .    .    . 

L6  10.9    .    .    . 

17:20 

11.5 

17:60 

11.9 

18:20 

11.9 

1.0:44  .••... 

11.8 

19:04 

n.6 

19:28 

U.7 

4:40  12K)5      19:50 

8.5  2.2       U.6 

6:06  12:47      20:15 

8.0  3.4       11.4 

7:35  18:28      20:38 

8.0  4.6       n.O 

9:08  14:15      21:03 

8.0  6.9       10.9 

11:00  15:06      21:35 

8.1  7.8       10.8 

13:05  16:05      22:05 

8.9  8.2       10.8 

14:38  17:15      22:35 

10.1  9.2        11.0 

15:36  18:10      23:12 

11.0  9.6        10.8 

16:22  19:25    .    .    . 

11.5  10.0    .    .    . 

8:25  16:58      20:40 

—0.2  11.8       10.0 

9:10  17:35      21:45 

—0.3  12.3         9.6 

9:56  18:06      22:40 

0.0  12.0         8.9 

10:42  18:84      23:40 

0.6  U.8         8.1 

11:27  19:03    .    .    . 

L4  11.7    ..    . 

6:50  12:10      19:35 

9.1  2.6       11.5 

7:00  13:00      20:08 

8.8  4.0        11.3 

8:20  13:42      20:ti8 

8.5  5.3        10.9 


AUGL'ST. 


a 

8 


o 


N 


£ 


Day  of— 


W. 


D 


Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


M  21 
Tu:22 
W  23 

Th  24 
F  ,25 

S  I  26 
S  127 
M  28 
Tu  29 
W  30 

I 

Th  31 


Time  and  Height  of  High  and 
Low  Water. 


3:36  9:58  14:25      21:08 

4.6  8.4  6.5        10.7 

4:35  11:60  15:20      21:45 

3.9  8.6  7.8        10.4 

5:30  13:40  16:10      22:18 

8.3  9.5  8.7       10.0 

6:15  14:50  17:45      22:46 

2.9  10.3  9.4         9.6 

6:58  15:40 

2.4  10.6 

7:35  16:15 

2.1  11.2 

SM  16:45 

L8  U.4 

8:40  17:10 

1.6  11.6 

1:30  9:15  17:30      22:22 

8.9  1.5  11.6         8.8 

2:45  9:50  17.48      22:50 

9.0  1.6  11.4         8.1 

8:40  10:28  18:10      28:24 

8.9  2.0  .   11.2         7.4 

4:40  11:10  18:28    .    .    . 

8.9  2.6  11.1    .    .    . 

0«2  5:40  11:60      18:50 

6.5  9.0  3.6       11.0 

0:47  6:41  12:30      19:11 

6.5  9.0  4.7        10.8 

1:30  7:53  18:10      19:38 

4.4  9.0  5.8        10.5 

2:23  9:16  13:52      20:06 

3.7  8.S  6.9        10.4 

3:17  11:01  14:42      20:30 

3.0  9.2  8.4        10.5 

4:19  18:16  15:40      21:00 

2.3  9.9  9.4        10.4 

6:20  14:30  17:30      21:85 

1.7  10.7  9  9        10.3 

6:20  15:18 

1.3  11.3 

7:15  15:55  19:40    .    .    . 

LO  U.6  9.6    ..    . 

0:14  8:10  16:28      20:60 

9.8  0.9  11.7  8.9 

1:45  8:55  16.54      21:40 

9.8  L2  11.5         8.2 

8:00  9:40  17:18      22:80 

9.8  1.6  11.4         7.1 

4:05  10:28  17:44      23:15 

9.6  2.3  n.2  6.2 

5:06  11:10  13:10    .    .    . 

9.7  8.3  11.0    .    .    . 

0:02  6K)5  11:52      18:38 

5.3  9.6  4.5        10.7 

0:60  7K)8  12:32      19:08 

4.6  9.5  5.4        10.5 

1:30  8:20  13:15      19:40 

4.0  9.2  6.5        10.3 

2:23  9:43  13:65      20:08 

8.7  9.2  7.1  9.9 

8:20  11:32  14:50      20:32 

8.5  9.5  8.6  9.6 


SEPTEMBER. 


=  Dayof- 


S    W.  Mo. 


A 

S 


O 


F 

S 

M 


1 
2 
3 
4 


Tu    5 
W     6 


Th 
F 

S 

M 
Tu 
W 

Th 
F 

S 


7 
8 
9 
10 
11 
12 
13 
14 
15 
16 


Time  and  Height  of  High  and 
Low  Water. 


§    17 

M   18 

Tu  19 

I 
W.20 

Th  21 


#    F   22 
£ 


S 


23 
24 


M  25 
Tu  26 
W  27 
Th  28 
F  29 
8    30 


4:17 
3.3 

5:10 
3.2 

6:00 
3.0 

6:48 
2.8 

7:26 
2.7 

1:20 
8.4 

2:22 

8.7 

3:15 

8.9 

4:10 
9.4 

6:00 
9.7 

6:65 
10.0 

0:06 
3.8 

0:47 
2.6 

1:37 
2.2 

2:86 
2.0 

3:40 
1.9 

4:47 
2.0 

5:54 
2.1 

6:55 
2.3 

1:06 
9.1 

2:26 
9.4 

3:82 
9.7 

4:28 
10.0 

5:22 
10.2 

6:17 
10.2 

7:14 
10.1 

0:40 
2.9 

1:24 
2.8 

2:10 
3.0 

8:06 
8.1 


13:14 
10.0 


14:15 
10.6 


14:55 
11.0 


15:27 
11.2 


15:50 
11.3 

8:05 
2.7 

8:50 
2.8 

9:30 
3.0 

10:12 
3.6 

10:50 
4.6 

11:30 
5.2 

6:54 
10.1 

8:00 
10.1 

9:17 
10.1 

10:57 
10.2 

12:52 
10.5 

13:56 
11.2 

14:36 
11.8 


15:05 
11.2 

7:48 
2.7 

8.38 
3.2 

9:28 
3.8 

10:10 
4.6 

10:50 
5.3 

11:26 
6.2 

12:05 
7.0 

8:16 
10.0 

9:80 
9.1 

10:57 
10.2 

12:20 
10.6 


20:50 

8.2 

16:06 
11.2 

16:25 
11.0 

16:44 
10.9 

17:00 
10.7 

17:24 
10.4 

17:48 
10.8 

12:08 
6.2 

12:50 
7.4 

13:38 
8.6 

14:50 
9.4 

16:00 
9.7 

18:10 
9.5 


20:25 
8.1 

15:30 
11.1 

16:56 
10.9 

16:22 
10.7 

16:47 
10.4 

17:10 
10.3 

17:40 
10.2 

18:08 
9.9 

12:48 
7.9 

13:40 

8.8 

15.-00 
9.0 


21:26 
7.7 

21:44 

7.0  ' 

22:12 

6.1  I 

22:45 
5.1 

28:25 
4.2 


18:16 
10.2 

18:35 
10.2 

18:67 
10.1 

19:17 
9.9 

19:35 
9.8 

20:10 
9.7 


20:58 
7.1 

21:32 
6.1 

22:10 
5.1 

22:45 
4.2 

23:22 
3.5 

23:58 
3.1 


18:24 
9.7 

18:32 
9.1 

17:10 
9.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  lino  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reclconed 
from  2  feet  below  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey 
Charts  for  this  region,  and  which  is  7.4  feet  beiow  mean  sea  level.  To  find  the  depth  of  wat«r,  add  the  tabular  height  to  the 
soundings  given  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  timQ  used  Ls  Pacific  Standard,  120th  meridian  W.:  0"  is  midnight,  12'»  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m.)and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47is3:47p.  m. 

#,  new  moon;  ^,  1st  quar.;  O.  f^i^l  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


§ 


E 

o 


Dayof— 

W. 

Mo. 

S 

1 

M 

2 

Tu 

3 

W 

4 

Th 
F 

S 


i      M 
Tu 


5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

M   23 

j       I 
Tu  24 


p 

w 

Th 

N 

F 

c 

S 

S 

M 

Tu 

W 

Th 

E 

F 

• 

S 

§ 

w 

Th 


8 
A 


25 
26 


S    28 


M 

Tu 


29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


8:58  18:14 

8.8  10.8 

4:o4  18:40  •        «    •  * . 

8.6  10.9 

6:60  14:16  21K)8    .    .    . 

8.6  10.9  7.4    ..    . 

0:26  6:46  14:86      20:40 

7.7  8.8  10.9  6.9 

1:46  7:86  14:54      20:46 

8.2  4.1  10.8         6.0 

2:40  8:18  16:12      21:10 

8.9  4.6  10.4  4.9 

8:80  9:00  16:80      21:88 

9.6  4.9  10.8         3.8 

4:20  9:44  16:66      22:16 

10.2  6.4  10.2         2.8 

5:10  10:26  16:26      22:60 

10.7  6.2  10.2         1.8 

6:05  11:06  16:42      28:80 

11.0  7.1  10.2  1.2 

7Htt  11:60  17:05    .    .    . 

U.l  8.0  10.1    .    .    . 

0:18  8:06  12:40      17:20 

0.9  11.8  8.9       10.0 

1:06  9:24  18:40      17:36 

0.9  11.1  9.5         9.6 

2:06  10:46  ...... 

1.8  11.2 

8:10  12:00 

1.8  11.8 

4:16  12:56 

2.6  11.2 

6:24  18:84  19:67    .    .    . 

8.2  11.1  7.8    ..    . 

0:15  6:27  14.-06      20:18 

8.1  8.9  10.9  6.1 

1:50  7:80  14:84      20:45 

8.8  4.6  10.7  6.1 

2:68  8:20  15KX)      21:10 

9.5  6.8  10.4         4.2 

8:65  9:05  15:20      21:88 

10.1  5.9  10.2  3.2 

4:45  9:46  16:50      22:12 

10.5  6.7  10.2         2.6 

6:40  10:22  16:10      22:46 

10.7  7.4  10.0  2.1 

6:28  11:00  16:80      28:20 

10.8  8.1  9.8  1.8 

7:20  11:40  16:86      28:58 

10.8  8.7  9.6         1.8 

10.9 

0:85  9:10 

1.9  10.8 

1:20  10:10 

2.8  10.9 

2:06  11:08 

2.7  11.0 

2:65  11:60 

8.2  11.0 

4:00  12:20 

8.7  11.0 


NOVEMBER. 


a  iDayof— 


O 


P 
N 


E 


S  ,  W.  Mo. 


W      1 

Th;   2 


F 

8 

8 


W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

.  W 


3 

4 
5 


8  Th,23 

A 


24 
25 
26 


M,    6 
Tu    7 


8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


F 

'  8 

1 

M  27 

I 
3)   Tu;28 

,       I 
W  29 

Th  30 


Time  and  Height  of  High  and 
Low  Water. 


6:00 
4.4 

0:85 
7.5 

1:60 
8.5 

2:48 
9.5 

8:88 
in.  2 

4:80 
10.9 

6:22 

n.4 

6:16 
n.9 

7:12 
12.0 

8:10 
12.0 

0:42 
0.2 

1:87 
1.1 

2:87 
2.1 

8:40 
8.2 

4.65 
4.8 

0:55 
8.8 

2:18 
9.2 

8:20 
9.9 

4:15 
10.6 

6H)6 
11.0 

5:62 
ILl 


12:48 
10.9 

6:57 
6.1 

6:60 
6.6 

7:40 
6.0 

8:25 
6.6 

9:10 
7.2 

9:56 
8.8 

10:40 
9.0 

11:86 
9.5 

12:87 
9.8 

9:10 
12.0 

10:10 
11.8 


19:25 
6.1 

18:10 
10.6 

18:30 
10.6 

18:62 
10.8 

14:28 
10.4 

14:47 
10.4 

15:10 
10.4 

16:88 
10.2 

16:65 
10.2 

16:10 
9.9 


11:08 
11.7 

11:48 
11.4 

12:28 
11.1 

6KN) 
5.6 

7.-00 
6.4 

7:60 
6.6 

8:88 
8.0 

9:18 
8.7 

9:67 
9.3 


18:57 
7.7 

19:00 
6.6 

19.25 
6.4 

18Kn 
10.7 

13.-28 
10.6 

18:50 
10.3 

14:20 
10.2 

14:40 
10.0 

14:68 
9.8 


19:42 
6.8 

20H)0 
4.2 

20:28 
3.0 

21K)2 
1.8 

21:42 

0.8 

22:28 
0.0 

23:08 
-0.3 

28:58 
—0.2 


20:27 
7.8 

22:58 

7.8 


19:60 
4.6 

20:17 
8.5 

20:45 
2.6 

21:15 
1.8 

21:47 
1.4 

22:18 
1.1 


6:38 
11.6 

22:60 

1.0 

7:22 
11.6 

28:28 

LI 

8:03 

11.7 

OKX) 
L3 

8:48 

11.6 

0:40 
1.8 

9.-20 

1L6 

1:28 
2.4 

9:62 

U.6 

2:12 
8.2 

10.-28 

1L6 

8K)5  10:68  18:07  22:28 

4.3  1L2  6.2  7.0 

4:02  1130  18:27  .    .    . 

6.8  10.8  5.2  ..    . 


DECEMBER. 


a 

8 


Dayof— 


W. 


O 


N 


E    F 

S 

M 
Tu 
W 
Th 
F 
S 

M 

<C  Tu 


E 


W 

Th 
F 

S 

M 

Tu 
w  W 

A  Th 


S 

s 

M 

Tu 

W 

Th 

F 

S 


E 

1> 


Mo. 


1 
2 
3 
4 
5 

6 

»» 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


0:80 
7.6 

1:55 
8.8 

2:66 
9.8 

8:68 

10.7 

4:46 
1L4 

5:35 
12.0 

6:28 
12.8 

7:10 
12.4 

7A5 
12.4 

0.'28 
0.8 

1:16 
L4 

2:10 
2.8 

8:12 
4.2 

4:16 
6.7 

1:10 
8.6 

2:80 
9.5 

8:86 
10.2 

4:30 
10.9 

5:17 
U.4 


1:86 
3.8 

2:20 
6.0 

8:10 
6.1 

0:27 
8.2 

2:05 
9.2 


6.-00 
6.2 

6:00 
6.9 

6:66 
7.5 

7:45 
8.6 

8:88 
9.2 

9:28 
9.7 

10:28 
10.0 

11:20 
10.1 


8:42 
12.2 

9:28 
12.1 

10:06 
1L8 

10:45 
1L6 

11:28 
U.O 

6:17 
6.9 

6:17 
7.9 

7:15 
8.8 

8:16 
9.4 

9:10 
9.8 


11:48 
10.7 

12:12 
10.6 

12:47 
10.7 

18:10 
10.7 

18:38 
10.8 

14.-06 
10.8 

14:40 
10.5 

16:17 
10.2 


14:88 
8.8 

16:45 
7.7 

1738 
6.6 

18:10 
5.8 

18:40 
4.3 

11J» 

10.8 

1230 
10.6 

12:56 
10.4 

18:18 
10.0 

18:90 
9.9 


932 

1L4 

9:40 
ILO 

10:05 
10.9 

4:08 
7.0 

6:18 
8.2 


16:18 
6.6 

16:40 
6.4 

1730 
4.0 

lOdB 
10.8 

11:08 
10.7 


18:47 
3.8 

19:20 
2.6 

19:68 
L4 

20:38 
0.8 

2130! 
—0.6 

22:03 
—0.9 

22:48 
—0.9 

28:85 
-0.5 


17:20 
9.0 

19:13 
8.1 

21:08 

7.7 

23:15 
7.9 


19:17 
8.3 

19:60 
2.3 

2038 
L6 

20:55 
L2 

21:25 
1.0 


6-/»7 

21:88   .    .    . 

11.6 

0.8   .    .    . 

6:86 
12.0 

22:26  .    .    . 
0.8  .    .    . 

7:08 
12.0 

28K)0   .    .    . 
0.9   ..    . 

7:88 

28:88   .    .    . 

12.0 

1.8   .    .    . 

8:00 

11.9 

0:12 

8:27   .    ,    . 

1.8 

11.8   .    .    . 

0:68 
2.7 

8:68   .    .    . 
U.O   .    .    . 

•        •        • 

20:28 
7.1 


7.4 


2.7 

18:47 
L6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  6By: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  2  feet  below  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey 
Charts  for  this  region,  and  which  is  7.4  feet  t>elow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the 
soundings  given  on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Pacific  Standard,  120th  meridian  W.:  0^  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  w  hen  diminished  by  12  give  the  times  after  noon;  for  Instance,  16:47  is  3:47  p.  m. 

#,  new  moon:  3),  Ist  quar.:  Oi  foil  moon;  C.  3d  qnar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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1  " 

JANUARY. 

- 

FEBRUARY. 

MARCH. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

a 

o 

iDayof— 

Time  and  Height  of  High  and 
Low  Water. 

• 

a 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

1 

o 

W. 
W 

Mo. 

W.  'Mo. 

8 

1 

1:60 
8.8 

6:55 
4.5 

12:35 
10.1 

19:28 
—LI 

2:10 
9.6 

7:55 
2.9 

13:50 
10.3 

20:15 
—0.8 

W 

1 

1:05 
10.0 

7:00 
2.0 

12:58 
10.5 

19:12 
-0.6 

M 

2 

2:15 
8.6 

7:80 
4.4 

13:10 
10.0 

20K)0 
—LI 

Th 

2 

2:40 
9.9 

8:88 
2.4 

14:28 
9.9 

20:60 
-«.2 

E 

Th 

2 

1:35 
10.4 

7:35 
L2 

13:40 
10.5 

19:52 
—0.2 

Tu 

3 

2:45 
8.7 

8K)8 
4.2 

13:50 
9.8 

20:35 
—0.8 

E 

F 

3 

8:15 
10.0 

9:15 
2.1 

15:10 
9.4 

21:80 
0.7 

F 

3 

2:04 
10.6 

8:12 
0.7 

14:20 
10.2 

20:30 
0.6 

W 

4 

3:15 
8.9 

8:50 
3.9 

14:30 
9.5 

21:12 
—0.3 

8 

4 

3:45 
10.0 

10:00 
L8 

16:00 

8.7 

22:05 
L7 

8 

4 

.2:40 
10.5 

8:50 
0.4 

15:00 
9.7 

21:05 
1.3 

t 

,Th 

5 

3:50 
9.1 

9:40 
3.7 

15:18 
9.0 

21:60 
0.3 

8 

5 

4:24 
9.8 

:0:65 
L7 

16:56 
7.8 

22:46 
2.7 

8 

5 

3:12 
10.3 

9:40 
0.4 

15:60 
8.8 

21:40 
2.4 

Fi    6 

4-28 
9.2 

10:30 
3.4 

16:12 
8.3 

22:35 
L2 

D 

M 

6 

5:08 
9.6 

11:55 
L6 

18:10 
6.9 

23:40 
3.7 

P 

M 

6 

3:60 
10.1 

10:80 
0.7 

16:46 
7.8 

22:24 
8.5 

f  « 

7 

5:06 
9.3 

11:20 
3.0 

17:18 
7.7 

23:25 
2.2 

Tu 

.7 

6:04 
9.4 

13:15 
1.4 

19:65 
6.5 

•  •         • 

•  •         • 

1> 

Tu 

7 

4:35 
9.6 

11:82 
0.9 

18:06 
6.8 

28:17 
4.5 

8 

8 

5:52 
9.3 

12:80 
2.5 

18:35 
7.1 

a           •           • 
•           •           • 

W 

8 

0:50 

4.8 

7:10 
9.4 

14:40 
0.8 

21:45 
6.8 

W 

8 

6:30 
9.1 

12:55 
LI 

20:00 
6.6 

•  •        • 

•  •        • 

M 

9 

0:20 
S.1 

6:46 
9.4 

18:45 

L7 

20:06 
6.9 

P 

N 

Thl   9 

2:22 
5.2 

8:25 
9.5 

15:54 
0.0 

22:55 
7.6 

N 

Th 

9 

0:45 
5.8 

6:47 
8.8 

14:26 
0.9 

21:40 
7.4 

Tu 

10 

1:26 
3.8 

7:47 
9.7 

15.-00 
0.8 

21:88 
7.1 

• 

F 

10 

3:60 

4.8 

9:37 
9.9 

16:50 
—0.8 

23:42 
8.8 

F 

10 

2:40 
5.8 

8:20 
8.8 

15:86 
0.4 

22:40 
8.0 

w 

11 

2:40 
4.2 

8:60 
10.1 

16:00 
—0.3 

22:48 
7.7 

8 

11 

4:56 
4.3 

10:44 
10.3 

17:38 
-1.5 

•         •         • 

8 

11 

4:00 
4.6 

9:40 
9.2 

16:84 
-0.2 

23:24 

8.8 

P|Th  12 

8:50 
4.8 

9:50 
10.6 

17K)0 
—1.3 

23:45 
8.3 

8 

12 

0:25 
9.1 

6:50 
8.5 

11:40 
10.8 

18:22 
—1.8 

8 

12 

6:00 
3.6 

10:44 
9.7 

17:22 
-0.5 

•  ■        • 

•  •        • 

s  F    13 

1 

4:55 
4.1 

10:47 
11.0 

17:48 
—2.1 

•  •        • 

•  •        • 

o 

M 

13 

1:00 
9.8 

6:85 
2.8 

12:80 
ILO 

19:08 

— L7 

M 

13 

0:00 
9.6 

5:45 
2.6 

11:40 
10.2 

18K)2 
-0.6 

0   8 

14 

0:85 
8.9 

5:60 
8.8 

11:40 
11.5 

18:35 
—2.4 

Tu  14 

1:35 
10.2 

7:20 
2.2 

13:16 
ILO 

19:40 
—1.8 

O 

Tu 

14 

0:28 
10.1 

6:25 
L7 

12:25 
10.5 

18:40 
-0.4 

1 

15 

1:20 
98 

6:40 
3.4 

12:82 
11.5 

19:20 
—2.5 

W 

15 

2:05 
10.4 

8:00 
L6 

14K)0 
10.5 

20:15 
-0.6 

£ 

W 

15 

1:00 
10.5 

7K)6 
1.0 

18:07 
10.4 

19:18 
0.1 

M 

16 

2:00 
9.8 

7:30 
8.1 

13:22 
11.3 

20:04 
—2.2 

K 

Th 

16 

2:38 
10.5 

8:45 
L4 

14:48 
9.8 

21:04 
0.3 

Th 

16 

1:30 
10.7 

7:42 
0.6 

13:48 
10.2 

19:60 
0.7 

Tu  17 

2:88 
10.0 

8:18 
2.8 

14:10 
10.7 

20:42 
— L4 

F 

17 

3:10 
10.4 

9:25 
L5 

15:27 
9.0 

21:35 
L3 

F 

17 

2:02 
10.5 

8:15 
0.5 

14:26 
9.6 

20:20 
1.4 

.      W 

18 

3:18 
10.0 

9:08 
2.6 

IbiOO 
9.9 

21:22 
-0.5 

8 

18 

3:45 
9.9 

10:05 
L8 

16:14 
8.1 

22:04 
2.4 

8 

18 

2:30 
10.8 

8:60 
0.6 

15K)6 
8.8 

20:50 
2.3 

E  Th  19 

8:55 
10.0 

lO.-OO 
2.6 

15:46 
9.0 

22:02 
0.6 

8 

19 

4:20 
9.5 

10:52 
2.0 

17:08 
7.0 

22:85 
8.5 

8 

19 

2:58 
9.9 

9:80 
0.9 

15:45 
7.9 

21:18 
3.2 

F    20 

4:35 
9.8 

10:50 
2.6 

16:40 
8.0 

22:48 
L7 

c 

M  20 

4:55 
9.0 

11:50 
2.3 

18:15 
6.2 

23:10 
4.4 

M 

20 

8:25 
9.4 

10:10 
1.3 

16:80 
7.0 

21:50 
4.0 

C    S    21 

5:15 
9.4 

11:44 
2.8 

17:44 
7.1 

23:30 
2.9 

A 

Tu  21 

5:36 
8.5 

13:00 
2.5 

20:10 
6.8 

•        •        • 

a           •           • 

A 

Tu 

21 

3:57 
8.8 

10:57 
L8 

17:80 
6.3 

22:20 
5.0 

8    22 

J          1 

5:58 
9.0 

12:52 
2.8 

19:08 
6.4 

•  •        • 

•  •        • 

W 

22 

0:05 
5.4 

6:30 
8.2 

14:24 
2.2 

22:05 
6.2 

<L 

W 

22 

4:30 
8.3 

11:65 
2.1 

19:10 
6.P 

23:15 
5.4 

1 

M   23 

0:20 
3.9 

6:46 
8.8 

14:10 
2.5 

20:45 
6.0 

s  Th 

j 

23 

1:50 
5.7 

7:45 
7.9 

15:80 

L7 

28:00 
7.0 

S 

Th 

23 

5:28 
7.8 

18:10 
2.2 

21:13 
6.5 

•  ■        • 

•  •        • 

A 

Tu  24 

1:24 
5.0 

7:38 
8.6 

15:16 
L9 

22:17 
6.4 

1  F 

24 

3:35 
5.7 

8:56 
8.1 

16:18 
LO 

23:28 
7.6 

F 

24 

1:17 
5.9 

6:48 
7.5 

14:25 
2.0 

22:00 
7.2 

W  25 

1 

2:40 
5.8 

8:36 
8.6 

16:10 
1.8 

28:15 
6.9 

8    25 

4:82 
5.3 

10:00 
8.6 

17:00 
0.3 

28:53 
8.3 

8 

25 

8:05 
5.6 

8:20 
7.6 

15:28 
L6 

22:30 
7.9 

Th  26 

1 

3:55 
5.4 

9:34 
8.8 

16:55 
0.6 

•        ■        • 

»        •        « 

8 

26 

5:14 
4.5 

10:60 
9.2 

17.32 
-0.2 

•        •        • 
■        •        • 

8 

26 

4:00 
4.8 

9:35 
8.2 

16:14 
LI 

22:56 
8.6 

s 

F 

27 

0:00 
7.5 

4:60 
5.2 

10:25 
9.1 

17:80 
—0.1 

M 

27 

0:15 
8.9 

5:60 
3.7 

11:35 
9.8 

18:10 
-0.6 

M 

27 

4:45 
3.7 

10:30 
8.9 

16:55 
0.6 

23:24 
9.8 

S 

28 

0:30 
8.0 

5:30 
4.9 

11:10 
9.5 

18:03 
—0.7 

• 

Tu 

28 

0:40 
9.5 

6:24 
2.8 

12:17 
10.3 

18:40 
-0.7 

• 

Tu 

28 

5:20 
2.6 

11:15 
9.6 

17:80 
0.4 

23:60 
10.1 

1  s 

1 

29 

0:55 
8.5 

6:08 
4.5 

11:50 
9.9 

18:36 
—LI 

W 

29 

5:67 
1.4 

12:00 
10.1 

18:14 
0.3 

*  •        • 

•  •        • 

•  M 

30 

1:24 
8.9 

6:44 
4.0 

12:27 
10.1 

19:06 
—1.2 

E 

• 

Th 

30 

0:25 
10.6 

6:35 
0.4 

12:43 
10.5 

18:47 
0.3 

Tu 

1 

31 

1:45 
9.8 

7:18 
3.4 

18:05 
10.3 

19:40 
—1.1 

F 

31 

0:55 
10.8 

7:08 
—0.3 

13:22 
10.6 

19:25 
0.7 

Thetid 
a  compari» 
from  Mean 
which  is  5. 
unless  a  ml 

ea  are  placed  in  the  order  of  occurrence,  wit 
on  of  consecutive  heights  will  indicate  whet 
Lower  Low  Water,  which  is  the  datum  of 
4  feet  below  mean  sea  level.    To  find  the  de 
Inus  (— )  sign  is  before  the  height,  in  whicb 

h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
scmndings  on  the  Coast  and  Qeodetic  8ur\ 
pth  of  water,  add  the  tabular  height  to  the 
I  case  subtract  it. 

n  the  second  line  of  each  day: 
L  feet  and  tenths,  are  reckoned 
^ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  tin 
all  greater 

le  used  is  Sitka  Standard,  135th  meridian  W. 
are  in  the  afternoon  (p.  m. )  and  when  dimlr 

;  Oi>  is  midnight,  12ii  is  noon;  all  hours  less  thai 
ushed  by  12  give  the  times  after  noon;  for  in 

a.  12  are  in  the  forenoon  (i 
stance,  15:47  Is  3:47  p.  m. 

i.m.), 

#,n6w 
equator;  A 

moon;  }) 
,  P,  moon 

,  Ist  quar.;  0»  full  moon;  (C,  3d  q 
in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  S,  moon 

■ 

farthest  north  or 

south  of  the 
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1 
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s 

p 

Day 

Time  and  Height  of  High  and 
Low  Water. 

fl  Dayof- 
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Time  and  Height  of  High  and 
•                Low  Water. 

m 

§ 
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Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 

o 

W.  Mo. 
M     1 

W. 
Th 

Mo. 
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s 

1 
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7:48 
—0.8 

14:05 
10  2 

20:00 
L5 

,        1:35 
10.4 

8:20 
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14:54 
9.2 

20:22 
3.2 
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10.3     — L3 

16:40 
9.0 

22:15 
4.1 

s 

2 
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11.0 

8:32 
-0.9 

14:55 
9.6 

20:38 
2.3 

N 

Tu 

2 

2:17 
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9:08 
— L5 

15:60 
8.6 

21:10 
3.8 

F 

2 

8:57      10:46 
9.4     -0.4 

17:38 
8.9 

23:80 
4.1 

M 

3 

2:42 
10.8 

9:20 
-0.7 

15:47 
8.6 

21:20 
3.2 

W 

3 

8.-05 
10.3 

10:10 
-0.9 

16:54 
8.2 

22:16 
4.5 

D 

8 

3 

6:06      11:44 
8.6        0.6 

18:36 
9.1 

•         •         • 
«         ■        ■ 

Tu 

4 

3:25 
10.8 

10:15 
—0.2 

16:50 
7.8 

22:10 
4.2 

Th,    4 

4:04 
9.5 

11K)6 
-0.1 

18:05 
8.0 

23:36 

4.8 

8 

4 

0:45       6:26 
8.7        7.8 

12:45 
1.5 

19:30 

N 

,w 

5 

4:10 
9.6 

11. -20 
0.4 

18:12 
7.3 

23:22 
5.0 

}) 

F 

5 

5:12 
8.6 

12:12 
0.6 

19:20 
8.2 

•        •         • 
■         •         • 

E 

M 

5 

2:00       7:50 
3.0        7.5 

13:50 
2.2 

20:2.5 
d.4 

Th 

6 

5:15 
8.8 

12:85 
0.8 

19:50 
7.3 

•  •        • 

•  •        • 

8 

6 

1:08 
4.7 

6:42 
8.0 

18:28- 
L2 

20:24 
8.6 

Tu 

6 

3:00       9.-05 
2.3        7.5 

14:55 
2.8 

21:10 
9.6 

F 

7 

0:M 
5.4 

6:46 
8.8 

14:00 
0.9 

21:10 
8.0 

S 

7 

2:32 
3.9 

8:12 
7.9 

14:35 
L6 

21:14 
9.1 

\V 

7 

8:54     10:10 
L5        7.7 

16:45 
3.2 

21:.'iO 
9.7 

S 

8 

2:45 
4.3 

8:20 
8.3 

15:15 
0.8 

22:04 

8.6 

M 

8 

8:37 

2.8 

9:30 

8.1 

15:34 
L8 

22K)0 
9.5 

Th 

8 

4:42     11:10 
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16:30 
3.7 
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8 

9 

8:58 
8.8 

9:40 
8.6 

16:10 
0.8 

22:42 
9.8 

£ 

Tu|   9 
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L8 

10:80 
8.5 

16:25 
2.0 

22:86 
9.8 

F 

9 

624      12H)0 
0.2        7.9 

17:17 
4.0 

23:1.') 
10.0 

M   10 

1 

4:46 
2.6 

10:42 
9.2 

16:56 
0.9 

23:15 
9.8 
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5K)0 
LO 

11:20 

8.8 

17:08 
2.8 

23:10 
10.2 

8 

10 

6K)0      12:45 
—0.4        8.0 

17:.% 
4.3 

28:40 
10.1 

E 

Tu 

11 

5:90 
1.6 

11:35 
9.6 

17:40 
0.9 

23:52 
10.1 

Th 

11 

5:42 
0.3 

12K)5 

8.8 

17:50 
2.7 

23:42 
10.3 

2 

S 

11 

6:35     13:22 
-0.7        8.1 

18:'28 
4.6 

•  ■        • 

•  •         • 

W 

12 

6:05 
0.8 

12:15 
9.9 

18:15 
LI 

•        «        ■ 
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O 

F 

12 
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-0.2 

12:48 
8.8 
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S 

M 

12 
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1 
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6:88 
0.2 

12:56 
9.8 
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L6 

8 

13 
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10.4 

6:55 
—0.5 

13:28 
8.6 

18:46 
8.6 
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0:45       7:40 
9.8     -0.8 

14:36 
8.0 

19:37 

4.8 

F 

14 

0:55 
10.5 

7:15 
-0.1 

13:35 
9.4 

19:18 
2.2 

8 

14 

0:44 
10.2 

7:28 
-0.6 

8.3 

19:18 
4.0 

W 

14 

1:16       8:13 
9.7     -0.6 

8.1 

20:14 
4.8 

S 

15 

1:20 
10.4 

7:50 
—0.2 

14:14 
8.9 

19:46 
2.7 

A 

M 

15 

1:10 
10.0 

8K)0 
-0.5 

14:45 
8.0 

19:50 
4.3 

Th 

15 

1:50       8:48 
9.4     -0.8 

15:40 
8.2 

20:.'« 
4.9 

8 

16 

1:46 
10.2 

8:25 
0.0 

14:50 
8.3 

20:17 
3.4 

8 

Tu 

16 

1:40 
9.7 

8:35 
-0.2 

15:22 
7.7 

20:28 
4.7 

F 

16 

2:27       9:22 
9.0        0.0 

16:16 
8.4 

21:45 

4.8 

A 

M 

17 

2:16 
9.8 

9:00 
0.2 

15:28 
7.7 

-20:45 
4.1 

W 

17 

2:10 
9.4 

9:10 
0.1 

16:00 
7.6 

21:05 
5.0 

8 

17 

3:12     10:06 
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16:54 
8.6 

22-.38  ' 

4.5 

1 

Tu  18 

2:40 
9.3 

9:88 
0.7 

16:14 
7.2 

21:13 
4.7 

Th 

18 
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8.9 

9:46 
0.5 

16:48 
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21:54 
5.3 

S 

18 
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8.7 

23:10 
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1 

8:10 
8.9 

10:16 
1.1 

17K)7 
6.8 
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5.8 

F 

19 

8.-22 
8.4 

10:30 
0.9 

17:40 
7.6 
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C 

M 

19 

5:10     11:37 
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18:16 
9.0 

■         •        • 
•         ■         « 

Th'20 

3:45 
8.3 

11:08 
1.5 

18:20 
6.8 

23K)5 
6.L 

8 

20 

4.-20 

7.8 

11:22 
L4 

18:30 
7.9 

■         •        • 
•         «         • 

E 

Tu 

20 

0:36       6:30 
3.4        7.3 

12:32 
2.4 

19:00 
9.2 

C 

F 

21 

4:85 
7.7 

12:10 
1.9 

19:35 
7.0 

•        •        • 
■        •        • 

C 

S 

21 

0:20 
6.0 

5:34 
7.4 

12:17 
L8 

19:25 
8.3 

W 

21 

1:40       7:47 
2.5        7.2 

13:30 
2.9 

19:54 
9.6 

8 

22 

0:54 
5.6 

6:00 
7.3 

13:15 
2.0 

20:34 
7.5 

M 

22 

1:33 
4.3 

7:02 
7.2 

13:24 
2.1 

20:05 

8.8 

Th 

22 

2:46       9:08 
L4        7.4 

14:32 
3.8 

•J0:47 
10.2 

S 

23 

2:34 
5.0 

7:44 
7.4 

14:25 
L9 

21:16 
8.3 

£ 

Tu  23 

1 

2:28 
3.1 

8:22 
7.5 

14:26 
2.3 

20:50 
9.8 

F 

23 

8:45      10:16 
0.2        7.8 

16:32 
8.6 

21:40 
10.7 

M   24 

3:20 
4.0 

9:00 

7.8 

15:18 
L7 

21:54 
9.0 

W  24 

1 

3:20 
2.0 

9:30 
8.1 

15:20 
2.4 

21:35 
10.0 

8 

24 

4:88     11:18 
— LO        8.4 

16:80 

a7 

22:38 
1L2 

Tu  25 

4:05 
2.7 

10:02 
8.5 

16:12 
L5 

22:27 
9.6 

Th  25 

4:10 
0.6 

10:30 
8.6 

16:10 
2.5 

22:20 

10.7 

P 

8 

25 

6:30     12:15 
— L9        8.7 

17.-26 
8.7 

23  A5 
1L7 

E 

W 

26 

4:42 
1.4 

10:54 
9.8 

16:65 
L4 

23:16 
10.3 

F 

26 

4:57 
—0.6 

11:25 
9.0 

17:00 
2.6 

23:05 
U.2 

9 

M 

26 

6:20     13:15 
—2.6        9.0 

18:20 
3.7 

•  •         • 

•  V               • 

Th 

27 

5:24 
0.8 

11:40 
9.9 

17:36 
L3 

28:40 
10.9 

• 

8 

27 

5:45 
— L6 

12:18 
9.8 

17:46 
2.8 

23:47 
11.6 

Tu 

27 

0:15       7:08 
1L7     —2,7 

18:55 
9.8 

19:14 
3.6 

• 

F 

28 

6:04 
-0.8 

12:25 
10.1 

18:17 
L6 

•  •        • 

• 

•  •        • 

P 

8 

28 

6:30 
—2,2 

13:10 
9.4 

18:84 
3.1 

•  •         • 

•  •         • 

W 

28 

1:05       7:57 
1L6     —2.6 

14:40 
9.6 

20:07 
3.5 

S 

29 

0:20 
11.8 

6:50 
— L6 

18:15 
10.0 

18:66 
2.0 

N 

M 

29 

0:30 
1L7 

7:18 
—2.6 

14:00 
9.3 

19:20 
8.4 
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29 

1:57       8:46 
ILO     —2.0 

1625 
9.7 

21:00 
3.4 

P 

8 

30 

0:56 
11.6 

7:82 
— L9 

14H)0 
9.8 

19:40 
2.6 

Tu 

30 

1:20 

n.5 

8:08 
—2.4 

14:52 
9.3 

20:16 
8.6 

F 

30 

2:60       9:80 
10,4     — L2 

16:10 
9.7 

22H» 
3.2 

W 

31 

2:05 
ILO 

9:00 
—2.0 

15:45 
9.1 

21:10 
4.0 

I 
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1 

The  tid 
a  comparis 
from  Mean 
which  is  6. 
unless  a  mi 

The  tin 
(a.m.),a]l| 

•,  new 
1  equator;  A 

ea  are  placed  in  the  order  of  occurrence,  wll 
Dn  of  consecutive  heights  will  indicate  whe 
Lower  Low  Water,  which  is  the  datum  of  e 
1  feet  below  mean  sea  level.    To  And  the  d€ 
nus  ( -)  sign  is  before  the  height,  in  which 

le  u.<«ed  is  Sitka  Standard,  135th  meridian  V 
greater  are  in  the  afternoon(p.  m.)  and  wher 

moon:  }),  1st  quar.;  O.  f"!^  moon;  C>  3d  q 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heignts,  Ie 
Kmndings  on  the  Coast  and  Geodetic  Survc 
ipth  of  water,  luld  the  tabular  height  to  the 
case  subtract  it. 

v.;  0>>  is  midnight,  12t>  is  noon;  all  hours  le 
I  diminished  by  12  give  the  times  after  noon 

uar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
>y  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

ss  than  12  are  in  the  forenoon  ; 
:  for  instance,  16:47 188:47  p.  m. 

farthest  north  or  south  of  the 
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Time  and  Height  of  High  and 
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ci  Day  of— 
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Time  and  Height  of  High  and 
Low  Water. 

d  Day  of— 
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Time  and  Height  of  Hig 
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8:48 
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10:20 
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7.6 

11:17 
2.6 
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A 

0:46 
2.2 

7:55 
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12:15 
5.4 

18:22 
8.1 
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s 

2 
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0.9 

17:48 
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B             •             • 
•              •             • 
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0:25 
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6:40 
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S 
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7.9 
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3 
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2.9 
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7.7 
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Th 

8 

1:40 
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8:15 
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4.7 

19:18 
8.7 

S 

3 

8:10 
1.6 

10:40 
7.1 

15:35 
5.6 

20:50 
8.1 

Tu 

4 

1:14 
2.6 

7:15 
7.2 

18.-05 
2.9 

19:26 
9.3 

F 

4 

2:50 
L8 
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6.3 

14:28 
5.3 

20:20 
8.7 

M 

4 

4:05 
1.1 

11:18 
7.7 

16:80 
5.1 

21:50 
8.6 

W 

5 

2:20 
2.2 

8:40 
6.9 

14.00 
8.7 

20:20 
9.8 

A 

S 

5 

8:52 
1.8 
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6.9 

15:42 
5.4 

21:18 
8.8 

Tu    5 

1 

4:45 
0.6 

11:86 
8.3 

17:05 
4.4 

22:42 
9.0 

Th 

6 

8:25 
1.6 

9:57 
6.9 

15:00 
4.8 

21:05 
9.3 

S 

s 

6 
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0.7 

11:45 
7.3 

16:40 
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9.0 

W 

6 
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8.9 

17:88 
3.7 
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F 

7 
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7.1 

16:00 
4.7 

21:60 
9.4 

M 

7 

5:18 
0.1 

12:20 
7.8 

17:25 
5.0 

22:56 
9.3 

Th 

7 

6:50 
-0.1 

12:20 
9.3 

18:10 
2.9 
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•  •             • 

A 

S 

8 

5K)5 
0.8 

11:56 
7.4 

16:50 
4.9 

22:82 
9.5 

Tu 

8 

5:52 
-0.4 

12:60 
8.3 

18H)0 
4.5 

23:36 
9.6 

o 

F 

8 

10.0 

6:20 
-0.2 

12:45 
9.8 

18:42 
2.0 

S 

9 

5:40 
-0.2 

12:88 
7.8 
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5.0 

28:15 
9.6 

O 

W 

9 

6:23 
-0.6 

18:10 
8.7 

18:85 
4.1 
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•  •        « 

E 

S 

9 

0:40 
10.2 

6:54 
-0.1 

18:10 
10.2 

19:15 
1.3 
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10 

6:16 
-0.6 

18:16 
8.1 

18:15 
4.9 

23:53 
9.7 

Th 

10 

0:15 
9.9 

6:54 
-0.8 
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9.0 
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3.6 

8 

10 

1:18 
10.2 
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0.2 

18:44 
10.4 
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0.7 
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11 
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-0.9 

18:46 
8.3 

18:60 
4.7 
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F 

11 
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10.0 

7:25 
-0.7 

13:55 
9.4 
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8.0 

M 

11 

2M 
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0.7 

14:14 
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0.4 

w 
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9.8 

7:22 
-0.9 

14:12 

8.6 
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S 

12 
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-0.4 

14:20 
9.7 
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1 

2:40 
9.6 

8:40 
1.5 

14:45 
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0.4 

Th 

18 

9.8 
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-0.8 
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8.7 
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s 

13 
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9.8 

8:28 
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14:50 
9.9 
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2.1 
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8.8 

9:14 
2.4 

16:20 
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0.6 

F 

14 

1:40 
9.6 

8:25 
-0.6 

15:05 
8.9 
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4.0 

M 

14 

2:55 
9.4 

9:05 
0.8 

15:20 
9.9 

21:88 
1.8 

Th  14 

4:20 
7.8 

9:55 
8.6 

16M 
9.7 

28:00 
0.8 

S 

16 

2.-22 

9.3 

8:57 
-0.2 

15:85 
9.2 

21:22 
3.6 

Tu 

15 

8:40 
8.8 

%4& 

L7 

16:00 
9.8 

22:28 
L6 

cc 

F 

15 

5:30 
7.0 

10:45 
4.4 

16:57 
9.2 

•  •        • 

•  •        ■ 

1« 

16 

8:05 
8.9 

9*.30 
0.4 

16:10 
9.3 

22:10 
3.2 

W 

16 

4:30 
8.0 

10:22 
2.6 

16:40 
9.6 

28:22 
1.5 

N 

P 

S 

16 

0:12 
LO 

7.14 
6.7 

12K)5 
5.2 

18:12 
8.9 

i 

17 

8:54 
8.4 

10:15 
1.2 

16:44 
9.4 

22:56 
2.8 

c 

Th  17 

1 

5:36 
7.1 

11:10 
3.6 

17:80 
9.4 

•           •           a 
B            ■             • 

S    17 

1:40 
0.9 

9.00 
7.0 

13:57 
5.3 

19:43 

6.S 

1 

18 

4:52 
7.8 

10:56 
2.0 

17:20 
9.4 

28:56 
2.4 

F  ;i8 

0:36 
1:4 

7:06 
6.5 

12:10 
4.4 

18:34 
9.4 

M   18 

8:00 
0.5 

10.05 
7.9 

15:25 
4.7 

21K)7 
9.1 

i^ 

19 

5:58 
7.8 

11:45 
2.9 

18:12 
9.5 

•  •        • 

•  t        • 

s 

19 

1:58 
1.0 

9K)0 
6.5 

13:38 
5.0 

19:60 
9.5 

Tu 

19 

4K)0 
0.0 

10:60 
8.6 

16:27 
3.7 

22:15 
9.7 

Th 

20 

1:05 

L8 

7:18 
6.8 

12:45 
8.6 

19:10 
9.7 

N 

S   20 

3:12 
0.3 

10:20 
7.2 

15:12 
5.0 

21:03 

9.8 

W'20 

4:50 
-0.4 

11:24 
9.6 

17:15 
2.6 

28:12 
10.2 

F 

21 

2:20 
1.0 

8:54 
6.8 

-13:50 
4.2 

20:10 
10.0 

P 

M 

21 

4:18 
-0.5 

11:10 
8.1 

16:25 
4.3 

22:10 
10.3 

Th 

21 

5:34 
-0.6 

11:56 
10.1 

17:57 
1.6 

•  •        • 

•  •        • 

1 

1 

S 

22 

8:25 
0.1 

10:14 
7.3 

15:06 
4.5 

21:15 
10.4 

Tu  22 

5:15 
—1.2 

11:52 
8.9 

17:20 
3.5 

23:14 
10.8 

f 

F 

22 

OKN) 
10.5 

6:18 
-0.3 

12:28 
10.6 

18:38 
0.7 

.    1 

23 

4:25 
-0.9 

11:15 
7.9 

16:20 
4.4 

22:15 
10.8 

• 

W  23 

5:58 
— L6 

12:80 
9.6 

18:24 
2.6 

•         ■         • 
■         «         • 

S 

23 

0:46 
10.6 

6-.55 
0.1 

13:06 
10.8 

19:18 
0.2 

1 

24 

5:20 
—1.7 

12:10 
8.5 

17:20 
4.0 

28:12 
11.2 

Th 

24 

0:05 
U.l 

6:38 
— L6 

13:05 
10.1 

18:56 
2.0 

s 

24 

1:28 
10.4 

7:28 
0.6 

13:40 
10.7 

19:50 
0.1 

• 

Tu 

25 

6:10 
—2.2 

12:55 
9.2 

18:12 
8.5 

•        «        • 

«        ■        • 

F 

25 

0:55 
11.1 

7:15 
— L3 

13:40 
10.5 

19:37 
L4 

M  25 

2:06 
9.8 

8O0 
L4 

1406 
10.5 

20:80 
0.2 

W 

26 

0K» 
10.4 

6:58 
—2.4 

18.40 
9.7 

19:05 
3.0 

E 

S  '26 

1:40 
10.8 

7:52 
-0.6 

14:15 
10.6 

20:20 
1.0 

Tu'26 

2:50 
8.9 

8:84 
2.8 

14:40 
10.2 

21:12 
0.5 

Th 

27 

0:60 
11.4 

7:40 
—2.2 

• 

14:10 
10.0 

19:55 
2.6 

§ 

27 

2:25 
10.2 

8:38 
0.2 

14:50 
10.5 

21:00 
1.0 

W  27 

8:34 

8.1 

9M 
3.8 

15:10 
9.6 

21:55 
1.0 

F 

28 

1:60 
11.0 

8:22 
—1.6 

14:52 
10.2 

20:45 
2,2 

M 

28 

8:10 
9.5 

9:14 
L8 

15:25 
10.1 

21:45 
L3 

Th  28 

4:25 
7.2 

9:48 
4.2 

15:45 
8.9 

22:45 
1.5 

8 

29 

2:40 
10.3 

9:00 
-0.7 

15:35 
10.3 

21:35 
2.1 

Tu29 

4.O0 
8.4 

9:50 
2.8 

16K)0 
9.7 

22:40 
1.6 

A 

F   29 

5:82 
6.6 

10:26 
5.0 

16:24 
8.3 

28:50 
2.0 

£ 

S 

30 

8:90 
9.5 

9:45 
0.8 

16:10 
10.2 

22:28 
2.1 

W|30 

4:55 
7.4 

1057 
3.4 

16:40 
9.1 

28:36 
2.0 

8 

S 

30 

7:16 
6.8 

11:86 
5.7 

17:20 
7.6 

.    •    ■ 

M 

31 

4:25 
8.5 

10:82 
L5 

16:52 
9.7 

23:20 
2.8 

}) 

Th  31 

6:10 
6.4 

11K)8 
4.4 

17.-24 
8.6 

•        •        » 

■        ■        • 

• 

a( 

frc 
wl 

UE 

The  tic 
;omparifl 
)m  Mean 
ilch  is  5. 
ilemam 

lea  are  placed  In  the  order  of  occurrence.  w\ 
on  of  consecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  wnich  is  the  datum  of 
4  feet  below  mean  sea  level.   To  find  the  de 
inus  (— )  sign  Is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  c 
ther  it  Is  high  or  low  water.     The  heights,  ii 
Roundings  on  the  Coast  and  Geodetic  Surv 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  It. 

m  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  ti: 

(a.m.),all 

me  used  is  Sitka  Standard,  135th  meridian 
greater  are  in  the  afternoon  (p.m.)  and  wht 

W.:  Oh  Is  midnight,  12*'  is  noon;  all  hours  U 
m  diminished  by  12  give  the  times  after  noon 

»s  than  12  are  in  the  forenoon 
i;  for  instance,  15:47  is  3:47  p.  m. 

eq 

>r;  A 

T  moon:  J 
.,  P,  moon 

>,  Istquar.;  O.  fwH  ni< 
in  apogee  or  perigee. 

x>n 

;  C. 

3d  q 

luar.:  £,  moon  on  the  equator; 

N. 

S.  m 

oon 

farthest  north  oi 

■  south  of  the 
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SITKA,  ALASKA,  1911. 


OCTOBER. 


Day  of— 


E 

O 


a 

8, 

s !  W.  Mo. 

-  s 

M 

Tu 

W 

Th 

F 

S 

'S 

M 

Tu 

W 

Th 

N,  F 


S 

s 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 


1    ^ 


S 

M 
Tu 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  water. 


NOVEMBER. 


c  Day  of— I 


S 


IKX) 
2.2 

2:16 
1.9 

8:16 
1.5 

4K)0 
1.0 

4:87 
0.7 

6:15 
0.5 

6:50 
0.4 

0:25 
10.2 

1K)5 
10.8 

1:45 
10.0 

2:30 
9.8 

8:20 

8.4 

4:20 
7.6 

5:40 
6.9 

7:08 
6.9 

0:20 
0.9 

2:85 
0.7 

8:38 
0.5 

4:25 
0.5 

6:15 
0.7 

6:60 
0.9 

0:85 
9.9 

1:16 
9.5 

1:58 
8.9 

2:40 
8.2 

3:20 
7.6 

4:06 
6.9 

6:02 
6.6 

6:20 
6.5 

7:80 
6.7 

1:00 
2.0 


9KX) 
6.3 

9:47 
7.0 

10:15 
7.7 

10:87 
8.4 

11:05 
9.1 

11:80 
9.7 

12:05 
10.8 

6:25 
0.5 

7:00 
0.7 

7:35 
1.8 

8:12 
2.1 

8:62 
8.0 

9:40 
8.8 

10:46 
4.7 

12:25 
5.4 

8:35 
7.5 

9:28 

8.3 

10:10 
9.0 

10:46 
9.7 

11:25 
10.2 

11:57 
10.6 

6:26 
1.3 

6:56 
1.8 

7:28 
2.5 

8KX) 
8.1 

8:35 
3.8 

9:10 
4.4 

lO.-OO 
5.2 

11:10 
5.6 

13:02 

5.8 

8:22 
7.4 


18:45 
5.8 

15:16 
5.4 

16.-00 
4.8 

16:36 
3.9 

17.-07 
2.9 

17:40 
1.8 

18:15 
0.8 

12:32 
10.6 

13:02 
10.9 

18:40 
11.0 

14:10 
10.9 

14:50 
10.5 

15:40 
10.0 

16:40 
9.3 

18:05 
8.8 

14:10 
5.0 

15:25 
4.1 

16:20 
2.9 

17:00 
1.8 

17:40 
0.8 

18:16 
0.8 

12:30 
10.8 

12:58 
10.8 

13:28 
10.6 

14K)0 
10.2 

14:25 
9.6 

14:56 
9.0 

16:82 
8.5 

16:25 
7.9 

17:50 

7.4 

14:25 
5.4 


18:50 
7.7 

20:20 

7.8 

21:28 
8.3 

22:24 
8.9 

28:02 
9.5 

23:45 
9.9 


18:46 
0.2 

19:26 
—0.4 

20:0b 
—0.6 

20:64 
—0.5 

21:45 
—0.1 

22:48 
0.3 

28:56 
0.7 


19:45 
8.6 

21:08 
8.9 

22:15 
9.3 

23:10 
9.7 

23:55 
9.9 


18:52 
—0.1 

19:30 
—0.2 

20:06 
—0.1 

20:45 
0.2 

21:22 
0.6 

22:05 
1.2 

22:55 
1.6 

23:55 
1.9 


19:30 
7.4 


W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


W     1 

Th    2 

I 

E    F 

S 

s 

M 


Tu  7 
P  W  8 
N  Th!   9 

I  I 

F   10 


S 


11 

12 


M   13 

Tu  14 

,wil5 

K  Th  16 
F  17 
S  18 
S  19 
Mi20 
Tu  21 
W   22 

s  Th,  23 
F  24 
S  25 
S  26 
M  27: 

;     I 

D  Tu  28 

W  29 

I       J 

Th  30 

I 


2:05 
2.0 

3K)0 
L8 

8:52 
1.6 

4it5 
1.4 

5:10 
1.4 

0:07 
9.7 

0:52 
9.7 

1:40 
9.4 

2:80 
8.9 

8:25 

8.3 

4:20 
7.9 

5:30 
7.6 

6:40 
7.8 

0:50 
0.9 

2:00 
1.8 

3:04 
1.6 

4:00 
1.7 

4:44 
2.0 

5:20 
2.3 

0:30 

8.7 

1:14 
8.4 

1:55 
8.2 

2:35 

7.8 

3:10 
7.4 

8:50 
7.2 

4:32 
7.0 

5:22 

7-1 

6:06 
7.4 

7:00 

7.8 

1:00 
2.1 


9:00 
8.0 

9:35 
8.7 

10:07 
9.5 

10:45 
10.1 

11:20 
10.7 

5:50 
1.5 

6:30 
1.8 

7:10 
2.3 

7:52 
2.9 

8:42 
3.5 

9:40 
4.1 

10:56 
4.6 

12.-28 
4.8 

7:46 
8.3 

8:40 
8.8 

9:30 
9.4 

10:10 
9.8 

10:46 
10.2 

11:20 
10.6 

6:00 
2.7 

6:84 
3.1 

7:05 
8.7 

7:40 
4.0 

8:15 
4.8 

8:52 

4.8 

9:45 
5.2 

10:47 
5.4 

12:00 
5.8 

13:20 
4.3 

7:43 
8.4 


15:16 
4.4 

15.55 
3.2 

16:28 
2.0 

17:05 
0.8 

17:45 
—0.2 

11:55 
11.3 

12:80 
11.6 

13:10 
11.6 

18:52 
11.4 

14:85 
10.8 

15:30 
10.1 

16:34 
9.3 

18:00 
8.6 

13:55 
4.3 

15:05 
3.3 

15:65 
2.2 

16:40 
1.3 

17:24 
0.5 

18:00 
-0.1 

11:55 
10.7 

12:25 
10.7 

13:0Q 
10.6 

13:27 
10.2 

13:55 
9.8 

14.-28 
9.3 

15:10 

8.8 

16:00 
8.2 

17KJ6 
7.6 

18:36 
7.2 

14:10 
3.9 


20:50 
7.7 

21:50 
8.3 

22:86 

8.8 

23:24 
9.5 


18:25 
—LI 

19:10 
— L6 

19:52 
-L7 

20:40 
— L5 

21:33 
— LO 

22:30 
—0.4 

-23:38 
0.3 


19:36 
8.2 

21:00 
8.2 

22KJ6 
8.5 

23:00 
8.8 

23:48 
8.8 


18:40 
-0.5 

19:14 
-0.6 

19:50 
—0.6 

20:22 
—0.4 

20:65 
0.0 

21:35 
0.5 

22:20 
0.9 

28:00 
L4 

23:50 
1.8 


20:00 
7.2 


DECEMBER. 


a 

8 
as 


Day of— 


W.I  Mo. 


O 
P 

N 


\ 


F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

s 

10 

M 

11 

Time  and  Height  of  High  and 
Low  Water. 


Tujl2 
"W   13 


14 
15 
16 
17 
18 


Th 
F 

S 

s 

M 

Tu  19 
W,20 

r 

A   Th'21 

I 

F   22 
S    23 


s 


8 


24 


I 


E 

D 


M  25 
Tu  26 


w 

27 

Th28 

F   29 

S 

30 

8 

31 

2:00 
2.3 

2:66 
2.4 

8:50 
2.5 

4:35 
2.6 

5:20 
2.7 

0:60 
8.9 

1:36 
8.9 

2:25 
8.9 

8:10 
8.7 

4K)6 
8.7 

6K)0 

8.6 

5:55 

8.7 

0:05 
LI 

1:10 
L9 

2:25 
2.5 

8:20 
8.0 

4:10 
8.4 

5:10 
3.6 

0:30 
7.8 

1:15 
7.8 

1:60 
7.8 

2.-27 

7.8 

2:66 
7.9 

8:20 
8.0 

8:52 
8.0 

4:80 
8.3 

6:10 
8.3 

6:46 
8.6 

6:80 
8.8 

0:52 
2.8 

]:0o 
8.3 


8:25 
8.9 

9:10 
9.6 

9:56 
10.4 

10:40 
ILl 

11:25 
1L7 

6:10 
2.9 

6:66 
8.1 

7:46 
3.3 

8:40 
3.6 

9:40 
8.8 

10*^ 
4.0 

12:0b 
4.0 

6:63 
8.9 

7:60 
9.2 

8:40 
9.4 

9:80 
9.7 

10:10 
10.0 

10:50 
10.2 

5:40 
3.9 

6:20 
4.2 

6:65 
4.4 

7:30 
4.5 

8.-08 
4.4 

8:42 
4.6 

9:26 
4.6 

10:15 
4.6 

11:10 
4.4 

12:02 
4.0 

18:12 
8.3 

7:20 
9.2 

8.-20 
9.8 


15:05 
2.7 

15:56 
L5 

1G:40 
0.2 

17-26 
— LO 

18:10 
— L9 

12K)8 
12.0 

12:50 
12.1 

13:40 
U.8 

14:30 
U.2 

15:26 
10.3 

16:30 
9.3 

17:45 

8.4 

18:20 
3.5 

14:25 
2.7 

15:30 
2.0 

16.-20 
L2 

17.-08 
0.4 

17:48 
-0.2 

11:30 
10.4 

12:06 
10.6 

12:40 
10.4 

18:15 
10.2 

13:42 
10.0 

14^6 
9.6 

14:66 
9.2 

15:42 
8.6 

16:40 
7.9 

17:50 
7.8 

19:16 
7.0 

14:18 
2.4 

16:22 
L2 


21:12 
7.6 

22:15 

8,1 

23:10 
8.5 

23:58 

8.8 


18:58  I 
—2.3 

19:45 
-2.5 

20:30 
—2.2 

21:20 
—1.7 

22:10 
—0.9 

23K)6 
0.1 


19:10 

7.7 

20:35 
7.4 

21:60 

7.5 

22:55 
7.6 

23:50 
7.7 


18:26 
-0.7 

19:00 
-0.9 

19-.35 
-0.9 

20:05 
—0.8 

20:35 
-0.5 

21:06 

-0.1 

21:45 
O.S 

22:20 
0.8 

23:05 
L6 

23:55 

2.2 


20:40 
6.9 

21:56 

7.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coa.<it  and  Geodetic  Survey  Charts  for  this  realon.  and 
which  is  5.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Sitka  Standard,  135th  meridian  W. ;  0>i  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.m. ), 
all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.:  O*  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  sLpogee  or  perigee. 


KODIAK  (St.  Paul  Harbor,  Kodiak  Jsland),  ALASKA,  1911. 
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■ 

JANUARY. 

FEBRUARY. 

MARCH. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1^ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

.  1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 
1 

W. 
W 

Mo. 

1 

W. 
W 

Mo. 

1 

2:08 
6.9 

6-.65 
8.7 

12:60 
9.3 

19:43 
—1.1 

2:33 
8.0 

8.-06 
2.4 

14:05 
9.3 

20:83 
-0.7 

1:80 
8.4 

7:12 
1.6 

13:18 
9.6 

10:85 
-0.6 

M 

2 

2:82 
7.1 

7:81 
8.6 

13:27 
0.3 

20:18 
—1.0 

Th 

2 

8:02 
8.2 

8:46 
2.0 

14:47 
8.9 

21:08 
-0.2 

JE  Th 

2 

1:67 
8.9 

7:60 
0.9 

14:00 
9.4 

20:13 
—0.2 

Tu 

3 

3:00 
7.2 

8:12 
8.6 

14:06 
9.0 

20:54 
-0.8 

E 

F 

3 

8:88 
8.6 

9:80 
L7 

16:82 
8.8 

21:48 
0.6 

F 

3 

2:27 
0.2 

8:30 
0.4 

14:41 
9.0 

20:47 
-0.2 

W 

4 

8:34 

7.4 

8:66 
8.3 

14:47 
8.6 

21:82 

S 

4 

4K)7 
8.6 

10:18 
L5 

16:28 
7.6 

22;25 
1.4 

. 

S 

4 

2:58 
9.2 

9:12 
0.1 

15:24 
8.4 

21:21 
LO 

• 

Th 

5 

4:10 
7.6 

9:46 
3.1 

15:86 
8.1 

22:12 
0.3 

s 

5 

4:43 
.8.6 

11:10 
1.5 

17:20 
6.7 

28K)5 
2.8 

6 

6 

3:33 
9.3 

9:56 
0.1 

16:12 
7.4 

21:57 
L9 

F 

6 

4:48 
7.7 

10:40 
2.9 

16:81 
7.4 

22:57 
1.1 

D 

M 

6 

5:28 
8.6 

12:14 
1.6 

18:37 
6.7 

23:62 
3.1 

p 

M 

6 

4:09 
9.2 

10:47 
0.4 

17:08 
6.4 

22:36 
2.8 

E 

S 

7 

6:90 
7.9 

11:48 
2.7 

17:38 
6.7 

28:45 
1.9 

Tu 

7 

6:23 
8.6 

13:84 
1.8 

20.27 
5.3 

w          •          m 
•          •          • 

!> 

Tu 

7 

4:68 
8.8 

11:52 
0.8 

18:80 
6.4 

22:28 
8.8 

^F 

s 

8 

6:17 
8.1 

12:47 
2.8 

19H)0 
6.1 

•        •        • 

■        •        • 

VV 

8 

0:66 

4.0 

7:31 
8.6 

16:06 
0.8 

22:15 
5.5 

N 

W 

8 

5:60 
8.4 

18:18 
1.0 

20:84 
5.2 

•  •        • 

•  »        • 

M 

9 

0:38 
2.6 

7:11 
8.3 

14:04 
L7 

20:86 
6.8 

P 
N 

Th 

9 

2:21 
4.0 

8:47 

8.7 

16:28 
0.0 

28:23 
6.1 

Th 

9 

0:87 
4.6 

7:06 
8.1 

14:52 
0.9 

22:16 
5.8 

Tu 

10 

1:40 
8.2 

8:12 
8.7 

16:22 
0.8 

22:07 
6.9 

F 

10 

3:66 
3.9 

10:02 
9.2 

17:21 
-0.7 

•  •        • 

•  ■        • 

F 

10 

2:26 
4.8 

8:40 
8.1 

16:12 
0.4 

28:12 
6.6 

1 

w 

11 

2:50 
8.4 

9:12 
9.3 

16:28 
-0.2 

23:18 
6.3 

S 

11 

0:10 
6.9 

6:06 
3.7 

11:06 
9.6 

18:09 
— L2 

S 

11 

Ann 

4.2 

10:06 
8.4 

17:10 
-0.1 

23:62 
7.8 

1^ 

Th  12 

1 

8-.69 
3.8 

10:12 
9.7 

17:25 

—1.1 

■        •        • 

s 

12 

0:60 
7.6 

6:00 
8.0 

12:01 
10.0 

18:61 
-L6 

8 

12 

6:18 
8.3 

11:10 
9.0 

17:68 
—0.4 

•  •        • 

•  •        • 

1     1 

13 

0:18 
6.8 

6K)1 
8.6 

11:09 
10.2 

18:15 

—1.8 

o 

M 

13 

1:26 
8.1 

6:60 
2.3 

12:50 
10.0 

19:29 
— L5 

M 

13 

0:26 
8.0 

6KN) 
2.8 

12:00 
9.4 

18:82 
-0.4 

0 

S 

14 

IKN) 
7.8 

6:68 
3.8 

12:02 
10.6 

19:00 
—2.2 

Tu  14 

2:00 

8.6 

7:33 
1.8 

13:87 
10.0 

20:05 
—1.2 

o 

Tu 

14 

0:67 
8.6 

6:42 
1.6 

12:47 
9.6 

19:05 
—0.4 

s 

16 

1:42 
7.6 

6:60 
2.9 

12:63 
10.6 

19:45 
—2.2 

W 

15 

2:82 
8.9 

8:16 
L3 

14:21 
9.6 

20:40 
—0.7 

B 

W 

15 

1:26 
9.1 

7:20 
0.8 

13:80 
9.6 

19:40 
-0.1 

M 

16 

2:24 
8.0 

7:89 
2.6 

13:42 
10.4 

20:25 
— L9 

£ 

Th 

16 

8K)2 
9.0 

8:58 
1.1 

15K)4 
9.0 

21:15 
0.1 

Th 

16 

1:64 
9.4 

7:67 
0.8 

14:10 
9.2 

20:10 
0.8 

Tu 

17 

8:08 
8.2 

8:28 
2.4 

14:30 
9.9 

21:05 
—1.3 

F 

17 

8:38 
9.0 

9:40 
1.2 

15:46 
8.1 

21:48 
1.0 

F 

17 

2:28 
9.3 

8:38 
0.2 

14:46 
8.6 

20:40 
0.9 

W 

18 

8:42 

8.4 

9:17 
2.2 

16:19 
9.1 

21:46 
-0.6 

S 

18 

4.-04 

8.7 

10:22 
1.5 

16:28 
7.2 

22:18 
L9 

S 

18 

2:62 
9.2 

9:06 
0.8 

15:23 
7.8 

21:07 
L6 

E 

Th  19 

4:18 
8.4 

10:08 
2.3 

16:08 
8.2 

22:24 
0.4 

8 

19 

4:86 
8.4 

11KJ2 
1.8 

17:14 
6.2 

22:48 
2.7 

8 

19 

8:18 
9.1 

9:40 
0.6 

16K)0 
7.0 

21:88 
2.4 

F'20 

4:67 
8.4 

11:02 
2.4 

17:00 
7.2 

28:08 
1.4 

c 

M   20 

5:10 
8.0 

11:64 
2.1 

18:16 
5.3 

28:20 
3.5 

M 

20 

8:46 
8.6 

10:19 
1.0 

16:41 
6.1 

22:02 
8.1 

C 

S 

21 

6:39 
8.2 

12K)2 
2.6 

18:00 
6.3 

23:47 
2.4 

A 

Tu  21 

1 

6:60 
7.6 

13K)0 
2.3 

20:03 
4.8 

•  ■        • 

•  •        • 

A 

Tu 

21 

4:18 
8.0 

U:02 
L6 

17:32 
6.4 

22:31 
4.0 

s 

22 

6:22 
7.9 

13:02 
2.6 

19:16 
5.6 

•  «    *    « 

•  •         • 

W 

22 

0:01 
4.3 

6:48 
7.4 

14:24 
2.2 

22:15 
5.0 

<L 

W 

22 

4:47 
7.6 

11:67 
L9 

18:66 
4.8 

23:12 
4.7 

M 

23 

0:30 
8.2 

7:08 
7.8 

14:19 
2.3 

20:54 
5.2 

S 

Th 

23 

1:14 
4.8 

7:54 
7.2 

15:46 
1.7 

23:20 
5.5 

8 

Th 

23 

5.'32 
7.1 

18:10 
•     2.1 

21:84 
6.1 

•  •        • 

•  •        • 

:a 

Tu 

24 

1:20 
3.9 

8:02 
7.7 

15:35 
L9 

22:26 
5.3 

F 

24 

3:09 
4.8 

9H» 
.  7.3 

16:41 
1.1 

23:64 
6.2 

F 

24 

0:82 
6.0 

6:62 
6.8 

14:87 
L9 

22-.88 
5.8 

■      W 

25 

2:27 
4.2 

8:68 
7.7 

16:31 
L3 

28:30 
5.7 

S 

26 

4:31 
4.8 

10:13 
7.7 

17:22 
0.5 

«        •        ■ 
•        •        • 

S 

26 

2:46 
6.1 

8:82 
6.9 

16:48 
L6 

28K)2 
6.5 

Th 

26 

8:48 

4.7 

9:49 
7.9 

17:16 
0.6 

•  •         • 

•  •         • 

8 

26 

0:'20 
6.8 

5:19 
4.1 

11:07 
8.3 

17:56 
0.0 

8 

26 

4:10 
4.4 

9:82 
7.2 

16:38 
1.0 

23.-25 

7.1 

s 

F 

27 

0:14 
6.1 

4:44 
4.7 

10:87 
8.3 

17:50 
0.0 

M 

27 

0:42 
7.4 

5:58 
8.8 

11:65 
8.8 

18:80 
—0.4 

M 

27 

4:67 
3.4 

10:51 
7.9 

17:18 
0.6 

23:50 
7.8 

S 

28 

0:48 
6.6 

6:81 
4.4 

11:22 
8.7 

18:22 
—0.5 

• 

Tu'28 

1:06 
7.9 

6:36 
2.5 

12:36 
9.3 

19K» 
—0.6 

Tu 

28 

6:86 
2.8 

11:40 
8.6 

17:56 
0.3 

«        •        ■ 

•        •        • 

•. » 

29 

1:16 
7.0 

6:10 
4.0 

12:04 
9.0 

18:55 
—0.9 

E 

W 

29 

0:17 
8.6 

6:18 
1.2 

12:26 
9.0 

18:88 
0.2 

M 

30 

1:42 
7.8 

6:48 
8.4 

12:89 
9.3 

19:27 
—1.1 

•  Th 

1 

30 

0:48 
9.2 

6:61 
0.2 

13K)6 
9.3 

19:10 
0.3 

Tu'31 

2:07 
7.7 

7.'26 
2.9 

13:25 
9.4 

20:00 
— LO 

F 

31 

1:18 
9.6 

7:30 
-0.6 

13:47 
9.8 

19:43 
0.7 

ai 
fn 

wl 

UE 

(a 
3:4 

Th 

>in  1 
lich 
ileas 

Th 
.m.) 
17  p. 

•. 
uatc 

etid 
oaris 
bleai 
la  4. 
a  m 

e  til 
,  all 
m. 

ne\« 
\t\  A 

les  are  placed  in  the  order  of  oc< 
on  of  cooaecutiye  heights  will  ii 
\  Lower  Low  Water,  which  is  t 
8  feet  below  mean  sea  level.    T( 
inns  (— )  sign  is  before  the  helg 

ne  used  is  Ck>smopolitan,  150th 
greater  are  in  the  afternoon  0 

r  moon;  ^,  1st  quar.;  O.  ^"11  ™< 
,  P,  moon  in  apogee  or  perigee. 

cun 
[idi< 
he 

hi, 

Me 
p.n 

x)n 

renc< 
sate 
datu 
idth 
in  w 

ridU 

1.)  a 

e,  wl 
whe 
m  oi 
lede 
hich 

inW 
nd  1 

3d  c 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Tl 
f  soundings  on  the  Coast  and  G 
pth  of  water,  add  the  tabular  h 
I  case  subtract  it. 

.;  OOt  is  midnight,  12i>  is  noon;  a 
vhen  dlTnlnisned  by  12  give  tl 

luar.;  E,  moon  on  the  equator; 

nd 
leh 
eod 
Bigl 

ill  1 
le  t 

N, 

heig 
eigb 
etlc 

It  to 

lour 
imei 

S.  IS 

htsc 

itA,  ii 

Sum 

the 

a  les 
s  aft 

lOon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

9  than  12  are  in  the  forenoon 
er  noon;  for  instance,  16:47  is 

farthest  north  or  south  of  the 
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APRIL. 


N 


O 


s 


E 


Day  of— 


W.  Mo. 


S 

M 

Tu 
W 
Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 

Tu 

\V 

Th 

F 

S 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Heiffht  of  High  and 
Low  Water. 


1:60 
9.9 

2:25 
10.0 

3K)1 
9.9 

8:42 
9.4 

4:S2 
8.9 

5:35 
8.1 

0:42 
4.7 

2:46 
4.5 

4:10 
8.5 

5K)5 
2.4 

5:46 
L4 

0:17 
8.8 

0:46 
9.8 

1:14 
9.5 

1:40 
9.5 

2K)7 
9.8 

2:88 
9.0 

8.-00 
8.6 

8:80 
8.2 

4.-04 
7.6 

4:53 
7.0 

0:17 
4.8 

2K)9 
4.6 

8:82 
8.7 

4:28 
2.5 

5:06 
1.8 

5:45 
0.1 

0:05 
9.7 

0:40 
10.2 

1:17 
10.5 


8K)8 
— LO 

8:58 
—1.0 

9:42 
-0.8 

10:87 
—0.3 

11:40 
0.8 

18:03 
0.7 

7:02 
7.6 

8:43 
7.5 

10:15 

7.8 

11K)6 
8.3 

11:55 
8.6 

6:25 
0.6 

6:58 
0.0 

7:81 
—0.3 

8:05 
—0.8 

8:88 
-0.2 

9:12 
0.0 

9:48 
0.4 

10:80 
0.9 

11:20 
L8 

12:20 
L7 

6:14 
6.7 

.  8:00 
6.5 

9:26 
6.8 

10:28 
7.4 

11:20 
8.1 

12K)7 
8.6 

6:27 
-0.9 

7:10 
—1.6 

7:55 
— L9 


14:30 

8/8 

16:17 
8.1 

16:07 
7.2 

17:09 
6.4 

18:85 
5.7 

20:27 

5.8 

14:37 
LO 

15:52 
0.8 

16:45 
0.6 

17:26 
0.6 

18:03 
0.7 

12:38 
8.9 

13:16 

8.8 

13:58 
8.4 

14:28 
7.9 

15:08 
7.8 

15:40 
6.7 

16:18 
6.1 

17:04 
5.6 

18:12 
5.4 

19:45 
5.5 

13:88 
L9 

14:46 
L9 

16:48 

L7 

16:84 
L5 

17:15 
L8 

17:55 
L2 

12:52 
8.8 

13:88 
8.6 

14:25 
8.2 


20:16 
L2 

20:52 
L9 

21:30 
2.6 

22:15 
8.5 

23:12 
4.3 


21:46 
6.5 

22:37 
7.2 

28:15 
7.9 

23:46 
8.5 


18:38 
0.8 

19:05 
1.2 

19:33 
L6 

19:58 
2.1 

20:25 
2.6 

20:52 
8.2 

21:20 
8.7 

21:57 
4.4 

22:47 
4.8 


21K)2 
6.2 

21:45 
6.8 

22:20 
7.5 

22:53 
8.2 

28:30 
9.0 


18:82 
L4 

19:10 
L7 

19:48 
2.2 


MAY. 


fl  Dayof- 


a  w. 


N 


M 
Tu 


Mo. 


Time  and  Height  of  High  and 
Low  Water. 


1 
2 


D 


W     3 

4 
5 
6 

7 
8 


Th 
F 

■  S 

s 

M 

I 

E  Tu 


9 


W  10 

Th  11 


O    F 

S 


8 


12 
13 
H'U 
m'i5 


Tu 

W 

Th 

F 

S 


16 
17 
18 
19 
20 


S    21 


E 


M 

Tu 


22 
23 


Th 
F 

•    S 

p,  s 

N   M 


W!24 
25 
26 
27 


28 
29 


Tu  30 
W  31 


1:57 
10.5 

2:88 
10.2 

3:25 
9.5 

4:20 
8,7 

5:30 
7.8 

1:08 
4.3 

2:45 
3.6 

8:54 
2.5 

4:44 
1.6 

5:26 
0.8 

6K)4 
0.2 

0:06 
9.8 

0:82 
9.5 

1:08 
9.5 

1:30 
9.3 

1:58 
9.1 

2:27 
8.7 

8K)0 
8.8 

8:41 
7.7 

4:34 
7.2 

0:08 
4.4 

1:85 
8.9 

2:50 
2.9 

3:42 
L8 

4:88 
0.5 

5:22 
-0.6 

6:08 
— L6 

0:07 
10.7 

0:52 
10.8 

1:87 
10.7 

2:25 
10.3 


8:40 
—0.8 

9:31 
—1.5 

10:26 
-0.8 

11:30 
—0.1 

12:48 
0.6 

7:00 
7.2 

8:86 
7.1 

9:54 
7.3 

10:56 
7.7 

11:48 
7.9 

12:25 
7.9 

6:88 
-0.8 

7:12 
—0.5 

7:48 
—0.6 

8:15 
—0.6 

8:48 
—0.4 

9:25 
0.0 

lOKfi 
0.8 

10:48 
0.8 

11:40 
1.8 

5:60 
6.6 

7:28 
6.8 

8:48 
6.5 

lOKX) 
7.0 

10:58 
7.4 

11:62 
7.7 

12:48 
7.8 

6:56 
—2.1 

7:44 
—2.8 

8:32 
—2.2 

9:22 
— L8 


15:15 
7.7 

16:10 

7.1 

17:13 
6.5 

18:31 
6.4 

19:60 
6.8 

14:01 
LI 

15:06 
L8 

16:02 
1.6 

16:49 
1.7 

17:27 
L9 

17:68 
2.2 

18:05 
7.7 

18:42 
7.5 

14:18 
7.1 

14:58 
6.8 

16:29 
6.6 

16:07 
6.2 

16:50 
6.0 

17:44 
6.2 

18:43 
6.4 

12:39 
L7 

18:48 
L9 

14:48 
2.1 

15:40 
2.2 

16:28 
2.2 

17:18 
2.8 

17:68 
2.4 

13:83 
7.8 

14:28 
7.7 

15:16 
7.6 

16:08 
7.8 


20:80 
2.7 

21:15 
8.2 

22:10 
3.8 

23:22 
4.8 


20:55 
7.3 

21:46 
7.7 

2227 
8.2 

28:02 
8.7 

23:34 
9.1 


18:27 
2.5 

18:65 
2.8 

19:28 
3.1 

19:62 
8.4 

20:28 
8.8 

21 KX) 
4.1 

21:45 
4.4 

22:48 
4.4 


19:41 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  4.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca,He  subtract  it. 

The  time  used  is  Cosmopolitan,  150th  meridian  W.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  forinstance,  16:47is3:47p.m. 

#,  new  moon;  }),  Ist  quar.;  O.  full  moon;  ^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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L6 

11:40 
9.7 

18H)6 
-0.8 

■        ■        • 
•        •        • 

O 

Tu 

5 

0:28 
7.6 

6:38 
2.6 

11:45 
10.6 

18:84 
-2.1, 

F 

6 

6:86 
0.8 

11:54 
8.5 

17:66 
L2 

•  •        • 

•  •        • 

C 

M 

6 

0-.S2 
6.4 

6:05 
L6 

12:18 
10.8 

18:46 
-1.6 

P 

W    6 

1 

1:11 
7.6 

6:17 
2.7 

12:28 
10.9 

19rJ0  1 
—2.4 

E 

o 

S 

7 

0:07 
8.6 

6:10 
0.7 

12:23 
9.0 

18:31 
0.3 

Tu    7 

1 

1:16 
8.3 

6:42 
L8 

12:51 
10.6 

19:29 
—2.0 

N 

Th 

7 

1:59 
7.6 

7:02 
2.8. 

18:12 
10.8 

20H)5 

-2.4  1 

s 

8 

0:45 
9.0 

6:42 
0.7 

12:52 
9.5 

19:06 
—0.5 

P 

W 

8 

2K)2 
8.0 

7:20 
2.2 

13:28 
10.6 

20:14 
-2.0 

F 

8 

2:47 
7.4 

7:48 
8.0 

14:00 
10.6 

20:54 
-2.0, 

M 

9 

1:2S 
8.9 

7:13 
1.0 

13:24 
9.9 

19:48 
—1.0 

N 

Th 

9 

2:48 
7.6 

7:50 
2,7 

14:09 
10.4 

21:02 
— L7 

S 

9 

8:88 
7.8 

8:40 
3.2 

14:49 
9.8 

21:50 
—1.4 

Tu; 

10 

2.-07 
8.6 

7:47 
1.5 

13:56 
10.1 

20:26 
— L2 

F 

10 

8:40 
7.0 

8:43 
3.2 

14:54 
9.8 

21:55 
—1.0 

s  :io 

1 

4:28 
7.3 

9:88 
3.4 

15:45 
8.9 

2257 
—0.5 

p 

w 

11 

2:50 
8.0 

8:22 
2.0 

14:32 
10.0 

21:13 
— LO 

S    11 

1 

4:39 
6.6 

9:34 
3.8 

16:47 
9.0 

22:65 
—0.8 

M  11 

1 

6:28 
7.4 

10:47 
3.6 

16:48 
8.0 

23:82 
0.4 

Th 

12 

3:38 
7.2 

9.'00 
2.7 

16:10 
9.6 

22:16 
-0.4 

<L 

s 

12 

5:60 
6.3 

10:44 
4.2 

16:62 
8.0 

•  •        ■ 

•  «        ■ 

(L 

Tu  12 

1 

6:22 

7.5 

12:10 
8.6 

18:06 
7.1 

•  •        •     , 

•  «        ■ 

N    F 

13 

4:87 
6.8 

9:40 
8.4 

15:57 
9.0 

23.-06 
0.1 

M   13 

0:02 
0.5 

7:10 
6.7 

12:18 
4.3 

18:19 
7.8 

E  W  13 

1 

0:33 
1.8 

7:22 

7.7 

18:88 
2.9 

19:86 
6.6 

<L 

6 

14 

5:56 
6.8 

10:36 
4.1 

16:57 
8.2 

t        •        • 

■        •        • 

Tu  14 

1 

1:19 
1.1 

8:20 
7.1 

14:08 
3.8 

19:68 
6.9 

Th  14 

1:38 
2.0 

8:18 
8.0 

14:53 
2.3 

21:01 
6.5 

S 

15 

0:22 
0.7 

7:47 
5.9 

12:02 
4.6 

18:22 
7.6 

W,15 

2:82 
1.5 

9:15 
7.6 

15:26 
2.6 

21:26 

7.1 

If 

15 

2:41 
2.6 

9:10 
8.8 

15-.38 
L4 

22:13 
6.7 

M 

16 

1:58 
1.0 

9:13 
6.4 

14.-07 
4.6 

20:05 
7.4 

£ 

Th;i6 

1 

3:32 
L8 

lOKK) 
8.2 

16:20 
L6 

22:81 
7.5 

S 

16 

3:36 
2.9 

9:56 

8.7 

16:50 
0.7 

23:12 
6.8 

Tu  17 

8:14 
0.9 

10.-06 
7.2 

15:42 
3.5 

21:85 

7.7 

F 

17 

4:23 
1.8 

10:38 
8.7 

17:05 
0.7 

28.'23 
7.8 

s 

17 

4.'23 
8.2 

10:36 
9.0 

17:84 
0.0 

•  •        • 

•  m          • 

W  18 

1 

4:12 
0.8 

10:43 
7.9 

16:37 
2.3 

22:89 
8.2 

S 

18 

5:03 
2.0 

11:12 
9.2 

17:46 
—0.1 

•        •        • 

■        •        • 

M  18 

1 

0K)2 
6.9 

5.*0& 
8.1 

11:13 
9.8 

18:13 
-0.5 

'Th  19 

4:67 
0.7 

11:15 
8.5 

17:22 
1.2 

23:82 
8.6 

S    19 

OKW 

7.8 

5:37 
2.3 

11:48 
10.1 

18:28 
—0.6 

Tu  19 

1 

0:47 
6.9 

6:42 
8.6 

11:47 
9.4 

18:47 
—0.8 

E!  F   20 

5:36 
0.8 

11:60 
9.0 

18:00 
0.8 

•        •        • 
t        •        • 

• 

M  20 

1 

0:60 

7.7 

6:08 
2.6 

12:16 
9.7 

18:67 
-0.9 

• 

8 

W 

20 

1:27 
6.9 

6:15 
3.7 

12:20 
9.4 

19:18 
-0.9 

•  '  S    21 

0:16 
8.9 

6:12 
LO 

12:20 
9.5 

18:87 
—0.3 

Tu21 

1:28 
7.5 

6:37 
2.9 

12:45 
9.7 

19:30 
—1.0 

A 

Th 

21 

2:02 
6.8 

6:49 
3.8 

12:56 
9.3 

19:50 
—0.9 

'S    22 

0:67 
8.8 

6:42 
1.3 

12:50 
9.8 

19:18 
-0.7 

W  22 

1 

2:05 
7.2 

7H» 
3.1 

13:15 
9.6 

20:03 
-0.9 

F 

22 

2:37 
6.8 

7:24 
3.8 

13:28 
9.1 

20:20 
—0.7 

M  23 

1:35 
8.5 

7:10 
1.7 

13:18 
9.9 

19:47 
—0.8 

8 

Th 

23 

2:48 
6.8 

7:38 
8.4 

13:47 
9.2 

20:37 
—0.6 

S 

23 

8:07 
6.8 

8:00 
8.8 

14^)1 
8.7 

20:51 
—0.5 

Tu  24 

1 

2:18 
8.0 

7:40 
2.2 

13:48 
9.7 

20:22 
—0.6 

A 

F 

24 

3:19 
6.6 

8:10 
3.7 

14:17 
8.5 

21:12 
-0.2 

s 

24 

8:84 
7.0 

8:38 
8.9 

14:38 
8.4 

21:24 
00 

W  26 

1 

2:60 
7.4 

8:07 
2.7 

14:17 
9.3 

20:58 
-0.2 

S    25 

3:55 
6.3 

8:46 
4.1 

14:48 
8.2 

21:48 
0.3 

M   25 

1 

4:05 
7.0 

9:22 
8.9 

15:15 
7.8 

21:58 
0.4 

Th  26 

1 

3:30 
6.7 

8:36 
3.2 

11:46 

8.8 

21:37 
0.2 

S   26 

4:35 
6.0 

9:30 
4.5 

15:26 
7.6 

22:29 
0.9 

Tu  26 

4:41 
7.1 

10:15 
3.8 

16:02 
7.8 

22:»4 
LO 

8 
A 

F 

27 

4:13 
6.1 

9:06 
3.8 

15:17 
8.2 

22:18 
0.8 

M   27 

5:23 
6.2 

10:80 
4.8 

16:14 
7.1 

23:16 
L4 

\V 

27 

5:20 
7.8 

11:13 
3.6 

16:58 
6.7 

23:25 
L6 

S 

28 

5:02 
5.6 

9:43 
4.4 

15:50 
7.5 

28:06 
L4 

3) 

Tu,28 

i 

6:19 
6.4 

11:46 
4.5 

17:28 
6.5 

■  •        • 

■  •        • 

E 

D 

Th  28 

6:02 
7.6 

12:22 
8.2 

18:10 
6.1 

•  •         • 

•  ■         • 

!> 

s 

29 

6:07 
5.5 

10:86 
4.8 

16:38 
6.9 

•        ■        • 
«        ■        • 

W  29 

1 

0:10 
L8 

7:16 
6.8 

13:15 
4.2 

18:54 
6.0 

F 

29 

0:12 
2.2 

6:50 
7.8 

13.-27 
2.6 

19-.S5 
5.S 

M 

30 

0:05 
1.8 

7:47 

5.8 

12:13 
4.9 

18:00 
6.3 

E 

Th  30 

1:18 
2.2 

8:06 
7.3 

14:32 
8.2 

20:25 
6.0 

S 

30 

1K)7 
2.8 

7:45 
8.2 

14:40 

21:01 
5.7 

Tu 

31 

1:17 
2.1 

8:55 
6.3 

14:1.5 
4.8 

19:48 
6.1 

8 

31 

• 

2.'07 
8.2 

8:41 
8.8 

15:47 
0.7 

22:28 
6.0 
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JANUARY. 


I B  Dayof- 

8. ! 

Is   W.iMo. 


Time  and  Height  of  High  and 
Low  Water. 


1 

s, 

1 

M 

2 

Tu    3 

W     4 

1 

1 

,Th 

5 

F      6 

E 

S 

7 

H 

8 

M     9 

'tu  10 

W 

11 

P 

Th  12 

N 

F 

13 

0 

S 

14 

S   15 

M   16 

Tu  17 

W  18 

E 

Th  19 

F 

20 

C 

8 

21 

S 

22 

M 

23 

A 

Tu  24 

W 
Th 

25 

26 

S 

F 

27 

S 

28 

• 

s 

29 

M 

Tu 

30 
31 

6.O0  20KK) 

—1.2  4.2 

6:20  20:80 

—1.2  4.2 

6:30  21K)6 

—1.1  4.1 

6:40  21:45 

—1.0  8.8 

6:60  22:20 

-0.8  8.4 

7KM)  22:68 

—0.6  2.8 

IM  16:88  17:25      28:14 

-0.3  1.9  1.8         2.2 

7:12  15:15  19:40      23:20 

—0.2  2.8  .     1.6         1.7 

7:80  15:85 

0.0  2.9 

738  16:10 

0.0  3.4 

7K)6  16:45 

0.0  3.9 

8:85  17:30 

—0.4  4.8 

AM  18:20 

—0.9  4.6 

4:88  19:10 

—1.2  4.8 

6:10  19:58 

—1.4  4.8 

5:45  20:46 

—1.4  4.6 

6.-05  21:32 

—1.2  4.2 

6:80  22:15 

—0.9  3.8 

6:46  28:00 

—0.6  8.2 

7:00  14:55  16:50      23:60 

—0.4  1.7  1.6         2.5 

7H)6  15:10  19:50    .    .    . 

—0.2  2.8  1.7    ..    . 

0:25  7M  15.-20    .    .    . 

1.8  0.0  2.5    .    .    . 

0:06  7:20  15:60    .    .    . 

1.4  0.1  2.9    .    .    . 

7:06  16:26 

0.2  8.2 

8:05  16:55 

—0.2  8.8 

8:28  17:25 

—0.2  .8.5 

4:00  17:60 

—0.5  8.7 

4:80  18:20 

-0.8  8.8 

6:10  18:50 

—0.9  8.9 

6:26  19:80 

—1.0  8.9 

5:40  20:14 

—0.8  8.8 


FEBRUARY. 


:s 


K 


Day  of— ' 


W. 


)) 


W 

Th 
F 

S 

s 

M 
Tu 
W 

Th 

I  F 

'  S 
O]  s 

!^ 
'Tu 


Mo.' 


Time  and  Height  of  High  and 
Low  Water. 


£ 


w 

Th 
F 

S 

s 

M 

a;tu 
w 

Th 
F 

S 

s 

M 
Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


6:40  20:56 

—0.6  3.6 

6:45  .  21:42 

—0.4  8.2 

6:48  22:80 

—0.2  2.6 

6:55  18:18  17:22      2825 

0.0  1.8  L2         2.0 

6:08  18:20  19:25    .    .    . 

0.2   ,    2.4  1.2    ..    . 

0:80  6:15  13:60      21K)0 

1.7  0.2  2.9         1.6 

0:65  6:16  14:80    .    .    . 

0.9  0.1  3.4    ..    . 

0:55  8:30  6K)5      15:15 

0.2  0.1  0.0         8.8 

2:00  16H)6 

-0.3  4.1 

2:55  17:00 

—0.6  4.3 

8:26  17:55 

—0.9  4.4 

4:00  18:50 

—1.0  4.3 

4:38  19:44 

—1.0  4.1 

5K)0  20:36 

-0.8  3.7 

5:20  21:28  ...... 

—0.4  8.3 

6:36  12:35  14:45      22:18 

—0.2  1.4  L3         2.8 

6:45  12:50  17:10      23:15 

0.1  L6  1.2         2.3 

6:50  13:a'>  19:10    .    .    . 

0.2  2.2  LI    .    .    . 

0:17  6:08  13:82      21:15 

1.6  0.4  2.6         1.0 

1:10  6:06  14K>4      23:10 

L4  0.4  2.8         0.7 

1:20  5:50  14:35    .    .    . 

0.8  0.4  2.9    .    .     . 

0:36  16K)5 

0.3  3.1 

1:40  16:30 

0.0  3.2 

2:30  16:ft5 

—0.2  3.3 

8:08  16:45 

—0.6  3.4 

8:42  17:25  ...... 

—0.6  8.4 

4K»  18:16 

—0.6  3.4  ......     . 

4:20  19K)8 

—0.8  8.2 


MARCH. 


s 

8 


1  )ay  of — 

Time  and  Heleht  of  High  and 

W.  !mo.'  Low  Water. 


w 

1 

E 

Th 

2 

F 

3 

S 

4 

s 

5 

P 

M 

6 

}) 

Tu 

7 

N 

W 

8 

Th 

9 

F 

10 

S 

11 

s 

12 

M 

13 

o 

Tu 

14 

E 

W 

15 

Th 

16 

F 

17 

S 

18 

s 

19 

M 

20 

A 

Tu 

21 

CC 

W 

22 

s 

Th  23 

F 

24 

S 

25 

s 

26 

M 

27 

Tu28 

E 

Iw 

29 

• 

Th  30 

.   1 

F 

'31 

4:22  AkN) 

—0.1  8.0 

4:17  21K» 

0.1  2.7 

4:16  11:20  16:80      22:06 

0.4  L2  LO         2.2 

4:25  11.-06  17K)5      23:15 

0.5  2.2  0.9         L8 

4:60  11:80  18K)2    .    .    . 

0.6  2.6  0.7    ..    . 

0:86  4:62  12:08      19:40 

L4  0.6  8.1         0.5 

1:46  4:52  12:48      21:30 

0.9  0.5  3.5         0.1 

13:86  28:20 

8.8  —0.2 

14:80 

4.0 

0:40  15:24 

—0.5  4.0 

1:40  16:25 

-0.6  3.9 

2:24  17:28 

—0.6"      3.7 

2:56  18:85 

-0.5  8.4 

8:22  19:85 

—0.2  3.0 

8:46  10:20  13:25      20:37 

0.1  1.4  L2         2.7 

8:55  10:85  15:37      21:40 

0.4  L8  1.1         2.2 

4K)0  10:45  17:06      23:06 

0.6  2.2  0.8         1.9 

4:87  11:12  18K)0    .    .    . 

0.8  2.5  0.8    ..    . 

0K»  4:85  11:48      19:28 

L6  0.8  2.7         0.5 

IM  4:28  12:12      20:44 

L2  0.7  2.9         0.3 

2.-06  4:05  12:45      22H)6 

0.9  0.6  8.1         0.1 

18:06  23:10 

8.1  0.0 

18:25 

8.2 

0:12  14:00 

—0.1  8.2 

IM'   14:40  ...... 

—0.1  8.2 

1:80  1534 

—0.1  3.0 

1:48  1636 

0.0  2.8 

1-.66  17:40 

0.1  2.6 

2K)0  19:00 

0.4  2.3 

2:00  9:10  14:00      20:22 

0.6  L8  1.1          L9 

2:40  9.*00  15:10      21:40 

0.8  2.1  0.8         L7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heightM,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  r^ion,  and 
which  is  1.3  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca^  subtract  it. 

The  Ume  used  Is  Cosmopolitan  Standard,  165th  meridian  W.;  Oi>  is  midnight.  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:47  Is  8:47  p.  m. 

#,  new  moon;  }).  Istquar.;  Q,  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


G 

s 


N 


Day  of— 


W.  Mo 


S 

M 

Tu 

W 

Th 

F 

S 


1 
2 
3 
4 

4 

5 
6 

7 
8 


S'   9 


M 


10 


E 


o 


Tuill 

W  12 

1 
Th|13 

F   14 

S    15 

S  16 
A  ,  M  1 17 

Tu  18 
8  W  19 

Th  20 


C 


E 


F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

8 


21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


2:4?  9:25  16:25      23:12 

0.9  2.6  0.5         1.5 

2:50  9:56  17:40    .    .    . 

0.9  8.0  0.1    ..    . 

0:80  3:00  10:34      18:50 

1.8  0.8  8.4      —0.2 

1:40  3:00  11:15      20KX) 

1.0  0.9  8.8      —0.5 

12:08  21:10 

4.0  —0.6 

12:54  22:14 

4.1  —0.7 

18:45  28:08 

4.0  -0.6 

14:44  23.56 

8.7  —0.5 

15:45 

3.3 

0:36  16:55 

-0.2  2.9 

1:06  8:20  11:26      18:10 

0.0  1.6  1.6         2.4 

1:25  .8:85  14:20      19:56 

0.3  1.9  1.2         2.0 

2K)0  8:40  15:85      21:25 

0.6  2.2  0.8         1.7 

2:20  9:10  16:50      22:32 

0.8  2.5  0.6         1.4 

2:15  9:88  17:50      28:66 

1.2  2.8  0.8  1.8 

2:12  10:07  18:42    .    .    . 

1.2  3.0  0.0    ..    . 

10:82  19:30 

3.2  —0.2 

10:57  20:15 

8.8  -0.3 

11:?0  20:65 

3.4—0.4 

11:45  21:82  ...... 

8.4  —0.5 

12:12  21:66 

3.8  —0.4 

12:87  22:20 

3.2  —0.3 

13:02  22:41 

3.0  -0.2 

13:36  22:58 

2.6  0.0 

14:10  28:18 

2.2  0.8 

7:85  12:10  17:00      23:50 

1.8  1.6  1.7         0.6 

7r20  14:08  19:48    .    .    . 

2.2  1.8  1.5    ..    . 

0:00  7:37  16:82      21:32 

0.8  2.5  0.7         1.1 

0:05  8:03  16:85      28:12 

0.8  8.0  0.1         1.0 

8:36  17:30 

3.6  -0.4 


MAY. 


a  IDayof— 
a  ;  W.  M(i. 


N  Tu 

w 

Th 
F 

S 

M 

Tu 


1 
2 
3 

4 
5 
6 
7 
8 
9 


8 


W  10 
Th  11 
F  12 
S  13 
S;i4 
m'i5 


Tu  16 

W  17 

I 
Th  18 

F    19 

(C  s  '20 

I 

s!2] 
M  22 
Tu  23 
W  24 
Th  25 

F   26 

S    27. 

8  28 
M  29 
Tu  30 
W  31 


Time  and  Height  of  High  and 
Low  water. 


I 


9:17 
4.0 

lOKX) 
4.3 

10:43 
4.5 

11:80 
4.4 

12:17 
4.2 

13K)8 
3.8 

14:00 
3.2 

15:10 
2.6 

6:60 
1.9 

7KK) 
2.2 

7:25 
2.7 

7:65 
3.0 

8:25 
3.3 

8:65 
3.5 

9:16 
3.6 

9:38 
3.8 

10:00 
8.9 

10:27 
3.8 

10:55 
3.7 

11:16 
3.5 

11:37 
3.1 

11:58 
2.8 

12:12 
2.3 

6:00 
2.1 

6:00 
2.6 

6:20 
3.0 

6:50 
3.6 

7:28 
4.0 

8:08 
4.4 

8:48 
4.7 

9:33 

4.8 


18r20 

-0.8 

19:08 

—1.1 

19:57 

—1.2 

20:40 

—LI 

21:20 

•  -1.0 

22:00 

—0.7 

22:27 

-0.4  ...'... 

22:50 

—0.1 

12:00  16:40      23:03 

1.8  1.9         0.3 

14:83  18:80      23:36 

L2  1.4         0.6 

15:45  20:48      28:35 

0.7  LO         0.7 

16:40  21:43      28:16 

0. 1  0. 9         0. 8 

17:27 

—0.3 

18:10 

-0.6 

io:'io  ...••• 

-0.7 

19:22 

—0.8 

19:50 

—0.9 

20:05 

—1.0 

20:22 

-0.9 

20:40 

—0.7 

20:58 

-0.5 

21:07 

—0.2 

21:22 

0.0 

21:48    

0.3 

21:45 

0.4 

16:12  19:60      21:30 

0.2  0.5         0.4 

16:40 

—0.3 

17:12 

—0.8 

17:50 

-1.2 

18:28 

—1.5 

19:03 

— L5 


c  Day  of— ' 

8 

a  w.  Mo. 

Th    1' 
F     2' 

Disi  3 


JUNE. 


Time  and  Height  of  High  a^d 
Low  Water. 


^ 


8     4 

E 

M,   5 

1 

Tu    6 

W     7 

Th'   8 

F     9 

S    10 

c 

8   11 

1 

M   12 

Tu  13 

W  14 

Th  15 

F   16 

S  |17 

8   18 

n 

M   19 

E 

Tu  20 

1 

W  21 

1 

Th  22 

F   23 

1 

8    24 

P 

8    25 

f 

M  26 

Tu  27 

1 
W  28 

Th  29 

F   30 

10:18 
4.7 

11H)6 
4.4 

11:60 
4.0 

12:38 
3.8 

13:26 
2.6 

6:35 
2.2 

5:43 
2.6 

6:10 
3.0 

6:46 
3.8 

7:16 
3.6 

7:45 
8.7 

8:0e 
3.9 

8:80 
4.0 

9Kn 
4.1 

9:20 
4.1 


4.-23 
2.2 

4:40 
2.8 

5:03 
3.2 

6:37 
3.7 

6:07 
4.2 

7:00 
4.6. 

7:46 
4.8 

8:80 
4.9 

9:18 
4.8 

10:02 
4.6 


19:32 
— L6 


20:08 


-L3 


20:80 


—1.0 

20:62 
—0.6 


21:10 
—0.3 

21:16 
0.0 


21:40 


0.2 
21:20 


0.3 

16:16 
0.0 


16:62 
-0.6 


17:82 
-0.8 

18:06 


-1.1 


18:36 
— L2 

19H)0 


— L2 

19:10 
—1.1 


9:60 

19:20 

8.9 

—1.1 

10:18 

19:82 

3.7 

—0.9 

10:40 

19:43 

3.3 

—0.7 

11:03 

19:50 

2.9 

—0.4 

6:20 
L9 

8:00 
2.1 

11:18 
2.4 

20:00 
-0.2 

20:20 


0.1 


20:11 
0.2 


21:00 


0.2 

16*7 
-0.6 


16:40 
— LO 


17:18 
— L4 

17:48 
— L6 


18:17 
— L6 


18:42 
— L6 


19:00 
—1.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heighUi  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and  which 
is  1.3  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height,  in  which  ease  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  165th  meridian  W.;  0<>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  inatance, 
15:47  is  3:47  p.  m. 

#,  new  moon:  }),  Istquar.;  0<  ^"1^  moon:  (^,  3d  qnar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  sooth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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c  Dayof- 

'  i 

Time  and  Height  of  High  and 
Low  Water. 

§ 

Day of— 

Time  and  Heigl 
Low  \V 

It  of  High  and 
ater. 

12:30      1S:50 
L8         0.1 

13:80      19K)5 
1.6         0.2 

15:10      19:00 
0.9         0.3 

• 

-  Day  of— ' 

S  _   '        1  TimeandHeijrhtofHI* 
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W.  Mo. 
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A 

10:47      19:22 

1         4.0     —1.0 

11:37      19:40 

8.3     -0.7 

12.-25      19:62 

2.6  —0.3 

4:07     19:57 

2.3  -0.1 

•        4:18     20:18 

2.7  0.1 

4:50     20:00 

3.1  0.2 

5:27      16:80 

8.4  0.1 

6KW     16:07 

8.6  -0.4 

6:82      16:42 

8.7  -0.8 

7:00     17:10 

8.8  —0.9 

7:28     17:40 

3.9  —1.2 

rj»     18:08 

4.0—1.1 

8.-2S      18:22 

4.0     —1.0 

8:57     18:30 

3.9     —0.9 

9:33     18:86 

8.6     —0.7 

10:10     18:40 

3.2  -0.5 

10:42     18:42 

2.8  -0.3 

8:08       5:05      ll.*08      18:52 
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2:40     19:08 
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2:15       7-.85 
2.2        1.5 

2:38     10:32 
2.6        1.4 

3:15     12:48 
2.9        0.8 

8:52     14:10 
8.1        0.8 

4:32     14:55 
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20 

21 

22 

23 
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2:05      11 -.37   .    .     . 

3.0  0.2   ..    . 

2:40      12:50   .    .    . 

8.1  0.0   ..    . 

3:15     13:45   .    .    . 

3.2  —0.2   .    .    . 

8:50     14:30   .    .    . 

A  U,       -z 
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4:28      15:10   .    .    . 
8.2     —0.4    .    .    . 

6:10      16:82   .    .    . 
3.2     —0.3   .    .    . 

8.8     —0.2 

5K»     15:30 

3.4     —0.5 

5:40      16:03 

em     16:47   .    .    . 
3.1     — 0.1   .    .    . 

6:62      15:52   .    .    . 
2.9        0.1    ..    . 

3.5     —0.7 

6:12     16:50 

3.6     —0.8 

6:47     17K)5 

7:52      15:45   .    .    . 

2.7  0.3    ..    . 

8:60     15:43     22:85 
2.4        0.5        L6 

8:38     lOKX)     16:15 
LO        2.0        0.7 

4:42     U.-OO     16:15 
0.6        L8        0.8 

5:50      12:38      1632 
0.5        L5        0.9 

7:18     14KK)     16:25 
0.2         LO        0.9 

0:13       8:40   ..    . 
8.6     -0.1    .    .    . 

1K»      10:10   .    .    . 

3.8  —0.8    .    .    . 

1:60     11:35   .    .    . 
4.0     -0.5   .    .    . 

2:45      12:38   .    .    . 
4.0     —0.6   .    .    . 

3:45     13.32   .    .    . 

22:82 
2.1 

23.-00 
2.6 

23:30 
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0:36       5:18 
L8        1.6 

0:45       6:47 
2.3        LI 

1:15       8:20 
2.7        0.8 

1:68      11:15 
3.2        0.4 

2:38      13:03 

10:22      17:27 

2.5  0.1 

11:22      17:45 
2.0         0.3 

12:87      17:55 

1.6  0.4 

14:35      17:52 
LO         0.4 

2.3        0.1 

SKS      19:10 

2.8         0.1 
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7:18      16:2.S 
3.9     -0.6 

8:15      16:50 
3,6     —0.3 

IKH)       9:10 

1.2  8.2 

8:06     10X)2 
L3        2.7 

0:00       5:00 
2.0        L2 

0:15       6:42 

2.3  LO 

0:58       8:00 
2.6        0.9 

1:28     10:00 
2.8        0.5 

23:82    .    .    . 
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16:53      23:35 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
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28 

29 

30 


Tu  31 


Time  and  Height  of  High  and 
Low  Water. 


1:13  11:17    

3.8  —0.1 

1:50  12:02 

8.2  -0.1 

2.-25  12.38 

3.1  0.0 

8:10  18K)0 

2.8  0.2 

4:12  13:15 

2.6  0.3 

6:80  13:17  21:13      23:50 

2.2  0.5  1.7  1.4 

7:00  13:20  20:85    .    .    . 

1.9  0.7  1.9    ..    . 

2:40  8:40  13:62      20:36 

1.1  1.6  0.9  2.3 

3:18  9:60  13:67      21:00 

0.8  1.4  1.1         2.7 

4:80  11:00  13:55      21:80 

0.4  1.2  0.9         3.3 

6:88  12:36  13:50      22:06 

0.0  1.0  0.9         3.7 

6:38  22:48 

-0.3  4.0 

7:88  28:82 

—0.6  4.2 

8:35 

-0.7 

0:18  9:30 

4.2  —0.8 

1:08  10:20 

4.0  —0.6 

2:06  11:07 

3.7  —0.4 

8:07  11:43 

3.2  —0.1 

4:20  12:13  19:35      28:27 

2.7  0.2  1.7         1.6 

5:50  12:36  19:43    .    .    . 

2.2.  0.4  2.1    ..    . 

2:05  7:28  13K)8      20:06 

1.0  1.7  0.7  2.5 

8:18  8:60  13:27      20:88 

0.7  1.6  0.9         2.9 

4:87  10:12  13:22      21:12 

0.2  1.1  0.9         8.2 

6:87  21:43 

-0.2  3.5 

6:80  22:17 

-0.4  3.6 

7:17  22:45 

—0.6  3.7 

8:00  23:10 

-0.6  3.6 

8:40  23:40 

-0.5  8.6 

—0.4 

0:10  9:38 

3.4  -0.3 

0:32  10:00 

3.1  -0.2 


NOVEMBER. 


d  Day  of —1 

I  . -I 

S    W.  Mo.' 


Time  and  Height  of  High  and 
Low  Water. 


w 

1 

Th'   2 

E 

F 

3 

S 

4 

s 

5 

o 

M 

6 

Tu 

7 

p 

VV 

8 

N 

Th    9 

F 

10 

S 

11 

c 

s 

12 

M 

13 

Tu 

14 

W 

15 

E 

Th 

16 

F 

17 

s 


}) 


E 


s 
s 

M 

Tu 
W 


18 


S    19 


20 

21 


!tu 

I  I 

w'22 

I 

s  Th'23 
F    24 


26 
26 
27 
28 
29 


Th  30 


0:40  10:15 

2.7  0.0 

0:50  10:28 

2.4  0.2 

0:50  10:82  19K)8    .    .    . 

2.0  0.4  2.0    ..    . 

11:08  19KX) 

0.6  2.4 

11:08  19:12 

0.7  2.8 

4Kn  19:40 

0.5  3.3 

4:46  20:10 

-0.1  8.8 

6:26  20:50 

—0.5  4.2 

6K)7  21:32 

—0.9  4.5 

6:50  22:15 

—1.1  4.6 

7:30  22K» 

—1.2  4.5 

8:10  28:50 

— L2  4.3 

8:48 

—1.0 

0:40  9:23 

Si.8  -0.7 

1:85  9:50 

8.2  -0.3 

2:38  10:10  18:15    .    .    . 

2.4  0.0  2.1    .    .    . 

0:42  3:50  10:22      18:20 

L7  1.8  0.2         2.5 

2:12  5:40  10:50      is.m 

LI  L2  0.4         3.0 

8:25  7:25  10:42      19:25 

0.5  0.7  0.6         8.3 

4:23  19:57 

—0.1  3.6 

5:10  20:80 

-0.6  3.9 

6:63  21:00 

—0.9  4.0 

6:82  21:28 

— LO  4.0 

7:07  21:53 

—LI  4.0 

7:40  22.-23 

— LO  3.9 

8H)0  22:63 

-0.8  3.7 

8:17  23:16 

—0.7  3.3 

8:28  23:20 

—0.5  2.9 

8:40  23:25 

—0.3  2.6 

8:42  23:10 

-0.1  2.2 


DECEMBER. 


c  Day  of— 

8' 


o 
p 

N 


w. 

Mo. 

F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9| 

E 


S    10 

M   11 

I 

Tu  12 
W  13 
Th  14 

f;i5 

S  16 
S  17 
M  18 
Tu  19 
•  W  20 
A  Th  21 


S 


22 

23! 


S  24 
M  26 
Tu  26 


W 


27 


5  Th  28 

I  F 


S 

8 


29 
30 
31 


Time  and  Height  of  High  and 
Low  water. 


8:62 
0.0 

9:10 
0.2 

9KW 
0.8 

4:10 
-0.1 

4:85 
—0.4 

6K» 
— LO 

6:86 
— L8 

6H)8 
— L5 

6:42 
— L6 

7:10 
— L4 

7:88 
— L2 


8K)6 
-0.9 


0:18 
8.8 

2.5 

8:48 
—0.1 

9:06 
0.0 

3KM) 
0.4 

8:50 
-0.2 

4:85 
-0.7 

6:12 
— LO 

6:47 
— L2 

6:20 
—1.2 

6:48 
— L2 

7:02 
— LO 

7:16 
-0.8 

7:26 
—0.6 

7:80 
—0.4 

7012 
—0.2 

737 
-0.1 

7-.58 
0.0 

7:42 
0.1 


17«7 
2.2 

17:37 
2.7 

17A7 
3.1 


18:26 
8.6 

19HN) 
4.1 

19:40 
4.6 

20:28 

4.8 


21:10   . 
4.9   . 


21:68 


4.8 

22:40 
4.5 

28:28 
4.0 


8:27 
-0.5 


8:42      16M 
—0.2        2.2 

17K»   .    .    . 


2.7 

1737 
8.3 


18:15 
8.6 

18:60 


3.9 


19:28 


4.1 


19 


56 
4.1 

20r22 


4.2 

20:60 
4.1 


21:17 
4.0 

21:60 
8.8 


22:20 
8.6 


22:40 
8.1 

22-.60 
2.6 

22:47 
2.2 

16HM) 
2.2 

16:13 
2.8 

1637 
8.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  timc«  on  the  flrst  line  and  heights  on  the  secand  line  <^  eaefa  day: 

I  a  comparison  of  consecutive  heights  w^ill  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tentbs.  are  reckcoed 

from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Cosl»x  and  Geodetic  Snnrey  Charts  for  this  la^on.  and 

whioh  is  1.3  feet  below  mean  sea  level.    To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 

unless  a  minus  (— )  siifn  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  165th  meridian  W. :  0>>  is  midnight.  V2^  is  noon;  all  boun  less  than  12are  in  the  foranoon 
(a.  m.),all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  1&:47  is  t:<7  p.iB. 

#,  new  moon;  }).  1st  quar.:  O.  f^ill  moon;  C  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthcat  north  or  soatli  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

of- 

MARCH. 

^~~  ""'"■  '- 

c  Day  of— 

1  <• 

Time  and  HeUht  of  High  and 
Low  water. 

• 

c 

i 

Day  of — 

Time  an 

0:05 
—1.2 

d  Height  of  High  and 
Low  Water. 

c 

8 

Day 

Time  and  Height  of  Hi{ 
Low  Water. 

l^hand 

2    W. 

Mo. 

W.  |Mo. 

1 

W.  Mo. 

'•8     1 

6:21 
4.5 

11:80 
2.2 

16:48 
4.3 

'28:42 
-1.2 

W 

1 

6:52 
4.7 

12:80 
1.4 

18:04 
4.6 

• 

W 

1 

5:50 

4.8 

11:36 
LO 

17:26 
4.8 

23:50 
—0.9 

1      M     2 

1 

6:47 
4.5 

12:05 
2.2 

17:18 
4.3 

»         ■         ■ 

Th 

2 

0:40 
—1.1 

7:17 
4.7 

18:04 
L2 

18:42 
4.6 

Th 

2 

6:14 

4.8 

12K»7 
0.6 

18:08 
5.0 

•  ■        • 

•  •        ■ 

Til    3 

0:15 
—1.2 

7:16 
4.4 

12:42 
2.1 

17:53 
4.8 

F 

3 

1:15 
—0.7 

7:48 
4.6 

18:41 
0.9 

19:26 
4.4 

E 

F 

3 

0:24 
—0.7 

6:37 

4.8 

12:40- 
0.2 

18:40 
5.0 

W 

4 

0:51 
—1.1 

7:48 
4.4 

18:21 
2.0 

18:85 
4.2 

£ 

S 

4 

1:62 
-0.2 

8.-06 
4.5 

14:20 
0.8 

20:12 
4.2 

8 

4 

0:58 
-0.3 

7:05 
4.7 

13:15 
0.0 

19:20 

4.8 

Th'   6 

1 

1:29 
-0.8 

8:21 
4.4 

14:08 
1.8 

19:18 
4.1 

s 

6 

2:30 
0.5 

8:38 
4.3 

16:00 
0.6 

20:58 
3.8 

S 

5 

1:87 
0.2 

7:34 
4.6 

18:50 
—0.1 

20:02 
4.5 

F 

6 

2K)8 
-0.4 

8:55 
4.3 

14:51 
1.7 

20:12 

3.8 

M 

6 

3:10 
1.1 

9:10 
4.0 

15:50 
0.6 

22:10 
3.3 

M 

6 

2:10 
0.9 

7:55 
4.8 

14:27 
—0.1 

20:53 
4.0 

E 

1 

s 

7 

2:55 
0.2 

9:30 
4.1 

15:45 
1.5 

21:20 
3.4 

}) 

Tu 

7 

4:02 
1.8 

9:40 
8.9 

17:00 
0.5 

•  ■         « 

•  •         • 

P 

Tu 

7 

2:45 

1.6 

8:18 
4.2 

16:17 
0.0 

22:05 
8.5 

1 

8 

8:45 
0.9 

10:05 
8.9 

16:40 
1.2 

22:36 

3.2 

W 

8 

0:30 
3.1 

5:06 
2.5 

10:27 
3.7 

18:32 
0.8 

D 

W 

8 

3:26 
2.4 

8:42 
3.9 

16:25 
0.8 

•        •        • 
■        «        • 

Mi   9 

1 

4:45 
1.5 

10:47 
3.8 

17:50 
0.8 

•         ■         • 
■         ■         • 

Th 

9 

8:00 
3.5 

7:00 
2.9 

11:58 
3.6 

20K)0 
-0.1 

N 

Th 

9 

0:89 
3.1 

4:86 
2.9 

9:21 
8.6 

1802 
0.4 

Tu  10 

0:40 
8.1 

6:02 
2.0 

11:48 
3.8 

19K» 
0.4 

P 
N 

F 

10 

4KB 
8.9 

8:46 
8.0 

13:40 
3.8 

21:aS 
—0.6 

F 

10 

8K)5 
8.6 

6:15 
3.2 

11:12 
8.4 

19:47 
0.1 

WMl 

.2:87 
3.5 

7:27 
2.2 

12:67 
3.9 

20:13 
-0.2 

S 

11 

4:48 
4.3 

9:46 
2.7 

14:57 
4.2 

22:02 
-LI 

8 

11 

8:53 
8.9 

8K» 
2.9 

18:48 
8.5 

21:00 
-0.8 

,     Th  12 

1 

8:50 
4.0 

8:42 
2.6 

14:03 
4.1 

21:14 
-0.9 

H 

12 

5:18 
4.5 

10:80 
2.2 

15:56 
4.3 

22:47 
-L3 

S 

12 

4:25 
4.2 

9:48 
2.4 

15:08 
4.0 

21:50 
-0.5 

P   F 

13 

4:44 
4.8 

9:42 
2.5 

15:02 
4.4 

22:05 
-1.4 

o 

M 

13 

5:38 
4.7 

1.8 

16:45 

4.8 

23:26 

—1.4 

Mi  13 

4:50 
4.5 

10:15 
L7 

16:00 
4.4 

22:30 
—0.7 

1        1 

14 

6:28 
4.7 

10:80 
2.2 

15:53 
4.7 

22:52 
—1.7 

Tu 

t 

14 

6:12 

4.8 

11:48 
1.8 

17:30 
4.9 

»        •        • 

•        ■        • 

Tu 

14 

5:10 
4.7 

10:50 
1.1 

16:47 
4.7 

28:07 
-0.6 

C   s!l5 

1 

6:05 

4.8 

11:13 
2.1 

16:40 
4.9 

23:34 

—1.8 

W 

15 

0K)2 
—1.2 

6:36 

4.8 

12:20 
0.9 

18:10 
4.9 

C 

W 

15 

6:32 
4.7 

11:20 
0.6 

17:25 
4.9 

28:42 
-0.5 

1 

M 

16 

6:38 
4.9 

11:66 
1.8 

17:28 
4.9 

•  •         • 

•  •         • 

Th 

16 

0:35 

-0.8 

6:58 
4.7 

12:54 
0.6 

18:50 
4.7 

E 

Th 

16 

5:55 
4.8 

11:56 
0.2 

18K)5 
4.9 

•  •         • 

•  •         • 

Tu  17 

1 

0:16 
—1.6 

7:10 
4.8 

12:35 
1.6 

18:12 
4.8 

E 

F 

17 

1:07 
—0.3 

7:20 
4.7 

18:28 
0.4 

19:30 
4.4 

F 

17 

0:16 
-0.2 

6:20 
4.8 

12:25 
-0.1 

18:38 
4.8 

W '  18 

i 

0:58 
-1.8 

7:88 
4.7 

13:16 
1.4 

18:55 
4.6 

8 

18 

1:42 
0.2 

7:45 
4.6 

14:02 
0.4 

20:a5 
4.0 

8 

18 

0:40 
0.2 

6:40 
4.6 

12:65 
—0.2 

19:10 
4.5 

Th 

19 

1:88 
-0.8 

8:08 
4.5 

13.58 
1.2 

19:40 
.  4.2 

S 

19 

2.-06 
0.7 

8:07 
4.8 

14:86 
0.5 

20:38 
3.5 

S 

19 

1:08 
0.7 

7:00 
4.6 

13:28 
—0.2 

19:42 
4.0 

E    F 

i 

20 

2.^ 
-0.2 

8:87 
4.4 

14:48 
1.2 

20:30 
3.7 

M 

20 

2:32 
1.8 

8:28 
4.1 

15:20 
0.7 

21:24 
2.9 

M 

20 

1:88 
1.2 

7:15 
4.4 

18:55 
0.0 

20:18 
3.6 

S    21 

2:47 
0.6 

9:06 
4.2 

15:28 
1.1 

21:24 
3.3 

a 

Tu 

21 

2:56 
1.8 

8:41 
8.9 

16:12 
0.9 

22:47 
2.6 

A 

Tu 

21 

1:55 
1.7 

7:80 
4.2 

14:32 
0.8 

21.'00 
8.1 

1 

22 

8:18 
1.2 

9:26 
4.0 

16:18 
1.1 

22:-20 
2.8 

A 

W 

22 

3:15 
2.5 

8:57 
8.7 

17:28 
1.0 

•  •             B 

•  •              • 

W 

22 

2:15 
2.2 

7:60 
4.0 

16:15 
0.6 

22K)0 
2.6 

'M 

1 

23 

4:55 
2.0 

2.6 

8.'25 
8.0 

9:56 
8.8 

4:88 
2.4 

6:88 
2.8 

17:28 
1.1 

10:82 
3.6 

11:87 
3.5 

•  «         « 

•  •         • 

18:53 
0.9 

20:08 
0i6 

S 

Th 
F 

S 

23 
24 
25 

9:20 
8.6 

4.-20 
8.4 

4:37 
3.8 

19:10 
0.8 

•        •        • 

•             •             • 

i 

Th'23 

1 

F  '24 

1 

2:55 
2.6 

■        •        « 
•        •         • 

8.38 
8.6 

8:08 
8.7 

8:18 
8.4 

8:50 
3.1 

16:18 
0.8 

18.-00 
LO 

10:80 
8.2 

•        *        • 

Tn 

20:80 

1 

0.6 

A  W  25 

9:65 
2.8 

14:22 
8.8 

21:20 
0.0 

8 

25 

19:40 
0.8 

Th  28 

1 

i 

4:18 
8.8 

8:30. 
3.1 

13:10 
3.5 

21:02 
0.1 

s 

26 

4:52 
4.2 

10:12 
2.6 

16:23 
8.7 

22:22 
—0.4 

S 

26 

8:47 
8.9 

9:20 
2.6 

14:15 
8.1 

20:47 
0.4 

F 

1 

27 

4:52 
8.9 

9:37 
2.9 

14:27 
3.6 

21:45 
-0.3 

M 

27 

6:10 
4.5 

10:38 
1.9 

16:10 
4.2 

22:40 
-0.7 

M 

27 

4:00 
4.2 

9:40 
2.0 

16:13 
8.7 

21:35 
0.1 

s    S 

28 

5:18 
4.2 

10:18 
2.7 

15.24 
8.8 

22:22 
—0.7 

Tu 

28 

5:80 
4.7 

11:06 
1.4 

16:48 
4.6 

23:18 
-0.9 

Tu 

28 

4:20. 
4.4 

10:07 
L8 

16:00 
4.2 

22:13 
—0.2 

'  H 

29 

5:48 
4.4 

10:54 
2.4 

16:09 
4.1 

22:58 
—1.0 

» 

W 

29 

4:43 
4.6 

10:87 
0.8 

16:38 
4.7 

22:50 
—0.8 

•  M   30 

6.^ 

4.6 

11.-26 
2.0 

16:48 
4.4 

23:32 
—1.2 

£ 

• 

Th  30 

6:07 
4.7 

0.2 

17:15 
5.0 

23:30 
-0.3 

Tu  31 

1 

6:32 
4.7 

11:59 

1.7 

17:26 
4.6 

•  •         • 

•  •         • 

F 

31 

6:87 
4.8 

11:40 
-0.8 

17:66 
5.2 

•  •         ■ 

•  ■         • 

The  tides  are  placed  in  the  order  of  oocnrrencc,  with  their  times  on  the  flnit  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heigh t<i  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  Is  2.4  feet  below  mean  nea  level.  To  tind  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  toe  chart, 
unless  a  minus  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Cosmopolitan  Standard,  13-Mh  meridian  £.:  O^^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  arc  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3: 17  p.  m. 

#,  new  moon;  }),  Istquar.;  Q,  full  moon;  (^.  3d  quar.;  E,  moon  on  the  equator;  N,S,  moon  farthest  north  or 'south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 


8 


I  Day  of— 


N 


o 


W.  Mo. 


Time  and  Height  of  High  and 
!  Low  Water, 


s 
s 

M 

Tu 
W 

Th 
F 

S 

M 


1 
2 

'3 
4 
5 
6 
7 
8 
0 

10 


Tul  11 


W 
Th 
F 

S 

s 

M 


12 
13 
14 
16 
16 
17 


Tu!18 

i 

W   19 

Th|20 

F  ,21 

S  |22 

S  I  23 

m'24 

Tu  26 

W  26 

Th  27 


F 

S 


28 
29 
30 


0H)6  6:a5  12:12  18:30 

-0.1  4.8  —0.5  5.3 

0:40  6:30  12:48  19:18 

0.3  4.7  —0.8  6.0 

1:17  6:50  13:25  20:00 

0.9  4.6  —0.8  4.6 

1:50  7:15  14:05  20:55 

1.5  4.4  —0.7  4.0 

2:80  7:40  14:55  22:17 

2.1  4.2  -0.8  8.5 

8:20  8H)8  16:00  .    .    . 

2.5  3.8  0.1  ..    . 

0:35  4:50  8:45  17:85 

8.4  8.1  8.5  0.4 

2:28  7:45  11:42  19:20 

8.8  8.0  3.1  0.4 

8:10  8:58  14:00  'i0:32 

4.0  2.4  8.4  0.2 

8:40  9:25  15:10  21:25 

4.2  1.7  3.8  0.1 

4:03  9:57  16K)0  22H)5 

4.8  1.1  4.8  0.2 

4:28  10:90  16:40  22:45 

4.4  0.5  4.6  0.2 

4:56  IIKW  17:15  23:17 

4.5  0.1  4.8  0.3 

5:17  11:28  17:50  23:45 

4.6  —0.8  4.8  0.7 

6:87  11:50  18.-22  .    .    . 

4.6  —0.5  4.6  ..    . 

0:12  5:56  12:20  18:56 

1.0  4.6  —0.6  4.3 

0:40  6:18  12:50  19.-27 

1.3  4.5  —0.5  4.1 

1:07  6:80  18:22  20K)8 

•    L7  4.3  -0.8  8.7 

10)7  6:50  18:67  20:47 

2.1  4.1  -0.1  3.8 

2:08  7:10  14:87  21:55 

2.8  8.9  0.2  8.2 

8K)5  7:80  15:85  .    .    . 

2.8  8.6  0.6  ..    . 

8:00  16:56  * 

8.2  0.8 

1:58  18:37 

8.5  0.8 

2:30  8:80  18:60  19:52 

8.8  2.2  8.1  0.7 

8:00  9:00  14:52  20:53 

4.0  1.5  3.6  0.5 

8:30  9:80  15:40  21:45 

4.2  0.8  4.2  0.4 

8:57  10:00  16:17  22:25 

4.4  0.2  4.6  0.3 

4:80  10:87  17KN)  23:03 

4.6  -0.4  5.1  0.4 

4:53  11:10  17:42  23:45 

4.7  —0.9  5.3  0.8 

5:20  11:48  18:28  .    .    . 

4.7  —1.8  5.2  ..    . 


MAY. 


a 

8 


I  Day  of— 
W.  Mo. 


Time  and  Height  of  High  and 
Low  Water. 


N 


O 


S 


£ 


M 
Tu 
W 
Th 
F 
S 

M 

Tu 

!W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 
W 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Th,  26 


F 

S 

M 


26 

27 
28 
29 


N 


Tu  30 
W:31 


0:20 
L2 

IKK) 
L6 

1:88 
2.0 

2.*28 
2.4 

8:30 

2.8 

bM 
2.8 

1:18 
8.8 

2K)3 
8.8 

2:40 
8.9 

8:10 
4.0 

8:88 
4.2 

AM 
4.8 

4:80 
4.4 

4-.68 
4.5 

5:12 
4.4 

0:18 
1.9 

0:60 
2.2 

1:28 
2.4 

2:17 
2.7 

8:20 
2.8 

4:50 
2.7 

0:10 
3.7 

1.-08 
8.8 

1:47 
3.9 

2:22 
4.0 

8:03 
4.8 

8:88 
4.4 

4:12 
4.7 

4:45 

4.8 

0.-00 
1.8 

0:47 
2.0 


5:.50 
4.7 

6:18 
4.6 

6:48 
4.4 

7:20 
4.1 

8:08 
8.7 

9:18 
8.2 

7.-00 
2.4 

8K)6 
1.8 

8:50 
LI 

9:28 
0.7 

9:50 
0.1 

10:26 
-0.8 

10:56 
-0.7 

11:26 
—0.8 

11:58 
-0.9 

6:88 

4.4 

6:55 
4.2 

6:18 
4.0 

6:50 
8.7 

7'M 
8.5 

8:88 
8.0 

6:20 
2.4 

7:20 
L7 

8:07 
1.0 

8:42 
0.4 

9:22 
—0.3 

10:03 
— LO 

10:46 
— L4 

1137 
—1.7 

5:22 

4.8 

6:00 
4.6 


12:22 
—1.4 

13:07 
— L8 

18:58 
—1.0 

14:48 
-0.5 

16:48 
0.0 

17K)7 
0.5 

12:12 
2.9 

14:00 
8.8 

15KI3 
3.7 

15:48 
4.1 

16:28 
4.8 

17:10 
4.5 

17:42 
4.5 

18:18 
4.4 

18.60 
4.2 

12:80 
—  0.8 

ISM 
—0.6 

18:87 
—0.4 

14:20 
-0.1 

15:18 
0.8 

16:20 
0.6 

10:60 
2.8 

13:12 
8.1 

14:20 
3.6 

15:15 
4.1 

16:07 
4.5 

16:68 
4.9 

17:42 
5.0 

18:80 
5.0 

12:10 
— L8 

12:57 
— L6 


19:15 
4.9 

20:10 
4.5 

21K)6 
4.1 

22:20 
8.8 

28:53 
8.7 


18:38 
0.8 

19:50 
0.9 

20:55 
0.9 

21:37 
1.0 

22:12 
L2 

22:48 
1.3 

28:15 
L5 

28:45 
L7 


19:27 
4.2 

20K)7 
4.0 

20:62 
8.7 

21:50 
3.6 

2S100 
8.6 


17:47 
0.9 

19:10 
LI 

20:15 
LI 

21:08 
1.1 

21:55 
L2 

22:40 
L4 

28:20 
1.6 


19:18 
4.8 

20:08 
4.7 


JUNE. 


p  Day  of— 

8 


S    W\'Mo. 


Th 

1 

1:82 
2.2 

F 

2 

2:25 
2.3 

S 

3 

8:28 
2.4 

}) 

s 

4 

4:48 
2.7 

M 

5 

6:05 
L8 

£ 

Tu 

6 

0:42 
8.8 

W 

7 

1:80 
8.7 

Th 

8 

2K» 

8.8 

F 

9 

2:40 

4.0 

S 

10 

8:15 
4.1 

8 

11 

8:47 
4.8 

o 

A 

M 

12 

4:17 
4.8 

S 

Tu 

13 

4:48 
4.3 

W 

14 

0K)7 
2.2 

Th 

15 

0:43 
2.4 

F 

16 

1:28 
2.4 

S 

17 

2:15 
2.4 

« 

18 

8:07 
2.8 

M 

19 

4K» 
2.1 

1 

Tu 

20 

5:12 
L7 

W 

21 

6:10 
L2 

Th 

22 

0:22 
8.8 

F 

23 

1:16 
4.0 

S 

24 

2M 
4.2 

1* 

25 

2:66 
4.4 

P  M   26 

8:45 
4.7 

N 

Tu,27 

4:26 
4.7 

W   28 

5:10 
4.7 

Th29 

1 

0:35 
2.0 

F 

30 

1:20 
L9 

Time  and  Height  of  High  and 
Low  Water. 


6:88 
4.5 

7:26 
4.1 

8:22 
8.7 

9:50 
8.1 

11:65 
8.0 

7:10 
L8 

8KW 
0.8 

8:43 
0.8 

9:28 
—0.2 

lOKX) 
—0.5 

10:8& 
—0,8 

11K)7 
-0.9 

11:88 
— LO 

5:10 
4.2 

6:40 
4.1 

6:15 
8.9 

6:57 
3.7 

7:48 
3.6 

8:57 
8.8 

10:85 
8.1 

12:28 
».2 

7:06 
0.7 

8KB 

0.1 

8:65 
—0.6 

9:46 
— L2 

10:82 
— L6 

11:18 
— L8 

12K)8 
— L8 

6:55 
4.7 

6:42 
4.6 


18:43 
— L2 

14:35 
—0.6 

15:80 
0.0 

16:80 
0.6 

17:55 
LI 

18:88 
8.2 

14:45 
8.5 

15:48 
8.8 

16:28 
4.0 

17:10 
4.2 

17:46 
4.8 

18:20 
4.4 

18:50 
4.4 

12:12 
— LO 

12-.50 
—0.9 

18:25 
—0.6 

14K)6 
—0.3 

14:55 
0.1 

15:55 
0.6 

17102 
LI 

18:16 
L5 

18:48 
3.4 

IbiOb 
8.9 

16:05 
4.8 

16:68 
4.7 

17:46 
4.8 

18:80 
4.9 

19:12 
4.8 

12:48 
—1.6 

18:88 
— L2 


21:00 
4.4 

21:57 
4.2 

28:00 
3.9 

23:52 
3.8 


19:ffl 
L5 

20:05 
L8 

20:57 
L9 

21:40 
2.1 

22:18 
2.2 

22:53 
2.2 

23:80 
2.2 


1925 
4.3 

20H)2 
4.3 

20:40 
4.2 

21:-22 

4.1 

22K)5 
4.0 

22:50 
3.9 

23:35 

3.8 


19.-25 
1.7 

20:82 
L9 

21:28 
2.0 

22:18 

2,1 

23:05 
2.1 

23:50 
2.1 


19:52 

4.7 

20:35 

4.5 


I 


The  tidei<  are  placed  in  the  order  of  occurrence,  with  their  timea  on  the  fintt  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  \s  high  or  low  water.  The  heignU,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  ,  .        ^        ,      ,   .    , 

To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a  minus  (— )  sign  is  before 

the  height,  in  which  case  subtract  it.  .      .  ,.  .  ,       .^       -^         .      . 

The  time  used  Lb  Cosmopolitan  Standard,  l&5th  meridian  £.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (C,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  »)Uth  of  the 
equator:  A,  P.  raoon  in  apogee  or  perigee.  


YOKOHAMA  (Nishihatoba),  JAPAN,  1911. 
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JULY. 


a 

'8 


Day  of— 


A 

S 

O 


E 


N 
P 


£ 


W.  iMo. 


s 

Tu 

i 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


Time  and  Height  of  High  and 
Low  water. 


Tu'18 


W 

Th 
F 

S 

8 


19 
20 
21 
22 
23 


M   24 
Tu  25 


W 

Th 
F 


26 
27 

28 


8    29 

S   30 

M   31 


2:12 
1.8 

8H)6 
L7 

4:08 
1.5 

6:03 
1.3 

6:02 
1.0 

7:10 
0.7 

0:42 
8.7 

1:87 
8.8 

2:80 
8.8 

8:15 
8.9 

8:55 
4.0 

4:30 
4.1 

0:05 
2.2 

0:40 
2.1 

1:15 
1.9 

1:56 
L7 

2:88 
L5 

8:25 
1.8 

4:10 
1.0 

5K)8 
0.7 

6:20 
0.4 

0:10 
8.8 

1:22 
8.8 

2:28 
4.2 

8.-27 
4.5 

4:20 
4.7 

5K)8 

4.8 

0:20 
1.5 

IKH) 
1.2 

1:43 
1.0 

2:27 
0.9 


7:35 
4.1 

8:30 
8.8 

9:42 
8.3 

11:15 
3.1 

12:60 
8.0 

14:85 
8.2 

8:10 
0.8 

9:00 
—0.1 

9:40 
—0.4 

10:17 
-0.7 

10:50 
—0.9 

11.27 
— LO 

5:05 

4.1 

5:48 
4.2 

6:25 
4.1 

7:08 
4.0 

8:00 
8.8 

8:57 
3.6 

10:05 
3.8 

11:88 
8.1 

18:42 
8.8 

7:32 
-0.1 

8:38 
-0.6 

9:38 
— L2 

10:25 
—1.5 

11:10 
—1.7 

11:55 
— L6 

6:57 
4.8 

6:40 

4.7 

7:80 
4.4 

8:20 
4.0 


14:17 
—0.5 

15:00 
O.l 

16:00 
0.9 

16:58 
1.5 

17-.57 
2.0 

19:08 
2.5 

15:45 
8.5 

16:85 
8,7 

17:16 
4.1 

17:47 
4.2 

18:13 
4.4 

18:40 
4.5 

12:00 
—1.1 

12-.37 
—0.9 

18:12 
-0.7 

18:52 
—0.4 

14:86 
0.2 

10:23 
0.8 

16:15 
1.4 

17:25 
1.9 

18:50 
2.4 

15:17 
3.8 

16:18 
4.2 

17:02 
4.6 

17:40 
4.8 

18:17 
4.9 

18:48 
4.9 

12:35 
—1.3 

18:18 
-M).9 

18:52 
-0.3 

1437 
0.5 


21:12 
4.8 

21:52 
4.2 

22:32 
4.0 

28:08 
3.8 

23:53 
3.7 


20:20 
2.7 

21:20 
2.8 

22:10 
2.8 

22:60 
2.6 

23:28 
2.4 


19:07 
4.5 

19:85 
4.5 

20:a5 
4.5 

20:37 

4.4 

2iKn 

4.2 

21:40 
4.0 

22:15 
3.9 

23:05 

8.8 


2010 
2.7 

21:20 
2.7 

22:12 
2.4 

23:00 
2.2 

28:40 
1.8 


19:20 
4.8 

19:50 
4.7 

20:20 
4.5 

20:60 
4.8 


AUGUST. 


S 


Day  of— 


W.  Mo. 


Tu 
W 


1 
2 


F 

8 

I 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 

W 


Th  3 
4 
5 
6 


Time  and  Height  of  High  and 
Low  Water. 


B 


N 
P 


7 

8 

9i 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
'20 
21 
22 
23 


Th,24 


F 

S 

M 


25 
26 
27 
28 


Tu29 

I 
W  30 


Th 


31 ; 


8:10 
0.8 

8:57 
0.8 

5:00 
0.8 

6:15 
0.8 

7:82 
0.6 

0:40 
3.4 

2:05 
3.4 

3:10 
8.6 

8:56 
8.9 

4:36 
4.1 

5:12 
4.3 

0:18 
L4 

0:50 
LI 

1:28 
0.9 

2:00 
0.7 

2:38 
0.5 

3:20 
0.4 

4:22 
0.4 

5:48 
0.3 

7:16 
0.0 

1:02 
8.7 

2:30 
4.0 

3:32 
4.3 

4:22 
4.7 

5:08 
4.9 

0:00 
0.8 

0:32 
0.4 

i:10 
0.2 

1:43 
0.3 

2:18 
0.3 

8:00 
0.5 


9:10 
8.5 

10K)3 
8.1 

12:00 
2.7 

14:43 
3.0 

16:00 
3.4 

8:35 
0.2 

9:22 
—0.2 

10:00 
—0.5 

10:38 
—0.7 

11:10 
-0.9 

11:45 
—1.0 

5:48 
4.4 

6:25 
4.5 

7:08 
4.4 

7:60 
4.2 

8:35 
8.9 

9:88 
8.5 

11:22 
3.1 

14:05 
3.4 

15:30 
3.8 

8:30 
-0.4 

9:80 
-0.9 

10:18 
— L2 

11:00 
— L3 

11:88 
-L2 

5:50 
5.0 

6:33 
4.8 

7:12 
4.6 

7:50 
4.2 

8:30 
8.7 

9:20 
3.1 


15:13 
1.1 

15:50 
1.7 

16:40 
2.3 

18:10 
2.8 

20:50 
8.2 

16:40 
3.7 

17:05 
4.1 

17:30 
4.8 

17:50 
4.6 

18:10 
4.7 

18:82 
4.7 

12:20 
—0.8 

12:55 
—0.6 

13:32 
-0.1 

14:06 
0.5 

14:52 
LI 

15:40 

L8 

16:45 
2.4 

18:28 
2.8 

20:17 
8.1 

16:17 
4.2 

16:52 

4.5 

17.-20 
4.7 

17:47 
4.8 

18:12 
4.8 

12:13 
—0.8 

12:48 
-0.4 

18:27 
0.2 

14:00 
0.8 

14:30 

L4 

15:00 
1.9 


21:15 
4.0 

21:45 
8.8 

22:17 
3.7 

23:10 
3.4 


21:35 
3.0 

22:13 
2.6 

22:45 
2.4 

23:15 
2.0 

23:47 
L7 


19:00 

4.7 

19:22 
4.6 

19:47 
4.5 

20:15 
4.3 

20:47 
4.1 

21:15 
8.9 

21:55 
8.8 

28:05 
8.6 


21:25 
2.7 

22:10 
2.2 

22:48 
L7 

23:22 
L2 


18:87 

4.8 

19:00 
4.7 

19:30 
4.6 

19:53 
4.3 

20:15 
4.1 

20:30 
3.9 


SEPTEMBER. 


B  Dayof— 

8     -  — 

S    W.  Mo. 


A 

S 


o 

E 


N 
P 


E 


A 

S 

D 


F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 
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s 

10 

M 

11 

Tu 

12 

VV  13 

Th 

14 

F 

15 

8 

16 

8 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

8 

23 

S 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

Time  and  Height  of  High  and 
Low  Water. 


8:58  10:50  15:60  20:42 

0.7  2.6  2.4  3.6 

5:05  21:40 

0.9  3.4 

6:48  15:55 

0.9  8.5 

8:08  16:17  22K)0  .    .    . 

0.6  3.8  2.7  ..    . 

2:10  9KX)  16:88  22:08 

8.1  0.2  4.2  2.4 

8:10  9:42  16:50  22:27 

8.5  -0.1  4.4  L9 

8:56  10:ltf  17:10  22:.'S0 

8.9  —0.4  4.6  1.4 

4:30  10:52  17:28  23:25 

4.3  —0.6  4.7  LO 

5:05  11:25  17:50  23:48 

4.6  -0.6  4.7  0.5 

6:40  12K)0  18:12  .    .     . 

4.8  —0.5  4.7  ..    . 

0:18  6:18  12:35  18:42 

0.2  4.9  -0.2  4.7 

0:50  6:55  18:18  19:10 

0.0  4.8  0.3  4.5 

1:27  7:87  18:50  19.30 

-0.2  4.6  LO  4.8 

2:00  8:27  14:27  19:55 

-0.8  4.1  L7  4.2 

2:45  9:82  15:10  20:20 

—0.1  8.6  2.4  3.9 

8:48  11:87  16:20  20:52 

0.1  8.2  2.9  8.6 

5:17  18:40  18:20  22:20 

0.8  8.6  8.2  3.3 

7.-00  15:20  20:40  .    .    . 

0.2  4.0  2.8  ..    . 

1:16  8:23  15:68  21:23 

8.8  -0.1  4.2  2.4 

2:40  9:18  16:20  21:55 

8.8  —0.4  4.5  1.7 

8:87  10:03  16:48  22:28 

4.8  -0.5  4.6  LO 

4:22  10:40  17:05  28:00 

4.7  —0.5  4.7  0.5 

5:05  11:20  17:88*  23:82 

4.9  —0.4  4.8  0.0 

0:40  11:53  17:57  .    .    . 

5.0  —0,1  4.7  ..    . 

0:06  6:18  12:25  18:20 

—0.8  4.9  0.3  4.6 

0:35  6:52  12:55  18:40 

— 0;4  4.6  0.8  4.5 

1:05  7:28  LS:28  19:00 

—0.4  4.2  L8  .      4.4 

1:88  8:07  13:50  19:15 

—0.2  3.7  L8  4.2 

2:15  8:50  14:18  19:30 

0.1  8.3  2.8  3.9 

2:55  10:00  15:23  19:48 

0.4  2.9  2.8  8.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  amlnus{— >)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard.  185th  meridian  E. ;  0>>  is  midnight,  12i>  is  noon:  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.).  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  J^.  1st  quar.:  Q,  full  moon;  ^,  3d  quar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 
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YOKOHAMA  (Niehihatoba),  JAPa!^.  1911. 


OCTOBER. 


c  Day  of— 

8'       - 
a  I  w.  Mo. 


E 

c 


N 


E 


S 
A 


M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 

W 

Th 
F 

S 

s 

M 


*1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Tu  17 


w 

18 

Th 

19 

F 

20 

8 

21 

6 

22 

M 

23 

Tu 

24 

W 

26 

Th 

26 

F 

27 

8 

28 

6 

29 

M 

30 

Tu 

31 

Time  and  Height  of  High  and 
Low  water. 


8:57  14:37 

0.8  3.2 

6:27  15:08 

1.0  3.5 

7:12  15:23  21:00  ..    . 

0.9  3.9  2.5  ..    . 

2:15  8:22  15:40  21:33 

2.9  0.6  4.1  1.9 

8:08  9:08  16:00  21:55 

3.6  0.3  4.8  1.3 

3:47  9:60  16:20  22:18 

4.0  0.0  4.5  0.8 

*4:22  10:30  16:48  22:47 

4.5  —0.1  4.7  0.2 

4:55  11:07  17:12  23:17 

4.8  —0.2  4.7  —0.2 

5:80  11:40  17:37  28:50 

5.1  0.1  4.7  —0.6 

6:10  12:17  18:00  .    .    . 

6.2  0.5  4.7  ..    . 

0:22  6:52  12:50  18:22 

—0.9  5.0  1.0  4.6 

0:65  7:37  13:27  18:47 

—0.9  4.6  1.6  4.4 

1:87  8:80  14:08  19:13 

—0.8  4.1  2.1  .    4.2 

2:27  9:43  15KX)  19:42 

—0.4  8.7  2.0  8.9 

8:28  11:40  16:80  20:18 

0.0  8.8  3.1  8.5 

4:53  18:40  19:05  23:10 

0.8  8.7  2.9  3.0 

6:37  14:33  20:20  .    .    . 

0.4  3.9  2.4  ..    . 

1:35  8:00  15:07  21:00 

8.3  0.8  4.2  1.7 

2:48  9KK)  15:35  21:33 

8.8  0.2  4.8  1.0 

8:40  9:47  16:00  22:05 

4.8  0.2  4.4  0.4 

4:20  10:25  16:28  22:35 

4.6  0.3  4.5  —0.1 

4:57  10:56  16:60  23:00 

4.9  0.5  4.6  -0.6 

6:83  11:27  17:10  23:30 

4.9  0.7  4.6  —0.8 

6:10  11:56  17:32  .    .    . 

4.7  1.1  4.6  ..    . 

0H»  6:46  12:22  17:62 

—0.8  4.4  1.6  4.5 

0:86  7:18  12:50  18:10 

—0.7  4.1  1.8  4.4 

1K»  7:65  18:20  18:28 

—0.5  3.7  2.0  4.2 

1:38  8:40  13:65  18:50 

—0.2  8.6  2.6  8.9 

2:18  9:42  14:62  19:08 

0.2  8.2  2.9  3.5 

8:10  11:50 

0.6  3.1 

4:25  12:56 

0.9  8.5 


NOVEMBER 


c  Day  of— 

5  __      Time  and  Height  of  High  and 

S  '  W.  Mo. 


£ 


o 


s 

A 


Low  Water. 


W    1 
Th     2 


F 

8 

M 


3 
4 
5 
6 


Tu    7 


W 
Th, 

N    F   10 

I      I 

S    11 

I  S    12 

(C   M   13 

Tu  14 


W 
Th 
F 
8 
6 
M 


16 
16 
17 
18 
19 
20 


Tu  21 
W  22 
Th  23 


F 

8 


24 
25 
26 


M   27 


Tu 
D  W 


28 
29 
Thi30 


6:08 
1.0 

1:58 
2.9 

2:50 
8.4 

3:27 
4.0 

4:08 
4.6 

4:43 
4.9 

5:25 
5.1 

6:08 
5.1 

0:00 
—1.6 

0:40 
— L5 

1:25 
—1.2 

2:15 
—0.7 

3:13 
-0.2 

4:28 
0.4 

6:00 
0.7 

1:80 
3.8 

2:46 
3.7 

8:32 
4.1 

4:17 
4.4 

4:57 
4.6 

6:32 
1.6 

6:07 
4.6 

6:40 
4.8 

0:13 
—1.0 

0:45 
-0.8 

1:20 
-0.5 

2KX) 
—0.2 

2:47 
0.8 

3:50 
0.7 

5:12 
1.0 


3.8 

7:38 
LO 

8:40 
0.8 

9:23 
0.7 

10:02 
0.6 

10:42 
0.7 

11:18 
0.9 

11:55 
L3 

6:52 
5.0 

7:42 

4.8 

8:37 
4.4 

9:43 
3.9 

11:05 
3.7 

12:28 
3.7 

13:28 
8.8 

7:26 
1.0 

8:36 
1.0 

9:20 
1.1 

9:66 
L3 

10:80 
L6 

ll.-OO 
L7 

11:82 
1.8 

12K» 
2.0 

7:15 
4.2 

7:50 
8.9 

8:30 
3.7 

9:18 
3.7 

10:1^ 
3.7 

11:28 
8.6 

12:28 
3.7 


20:27 
2.1 

14:87 
4.0 

15:05 
4.2 

15:80 
4.8 

16:00 
4.6 

16:30 
4.6 

16:65 
4.7 

17:22 

4.8 

12:83 
1.7 

13:13 
2.0 

14:00 
2.5 

16:00 
2.8 

16:30 
2.8 

18:22 
2.4 

19:40 
L8 

14:10 
8.9 

14:47 
4.0 

16:16 
4.1 

16:42 
4.3 

16K)8" 
4.4 

16:88 
4.6 

16:65 
4.6 

17:20 
4.4 

12:36 
2.2 

18:12 
2.4 

13:57 
2.7 

14:57 
2.8 

16:28 
2.7 

18:00 
2.4. 

19:05 
1.8 


20:48 
1.4 

21:17 
0.8 

21:42 
0.3 

22:13 
—0.4 

22:45 
—1.0 

23:20 
— L3 


17:50 
4.7 

18:20 
4.6 

18:56 
4.3 

19:35 
3.9 

20:43 
8.3 

23:28 
2.9 


20:25 
LI 

20:57 
0.6 

21:82 
0.0 

22K)7 
—0.5 

22:40 
-0.8 

23:10 
— LO 

28:40 
—LI 


17:40 
4.3 

18K)5 
4.1 

18:37 
8.8 

19:16 
8.5 

20:12 
8.0 

22:12 
2.7 


DECEMBER. 


§  :  Time  and  Height  of  High  and 


S  '  W.  Mo. 


Low  Water. 


E 


F 

8 


1 
2 


S     3 


M 
Tu 


4 
6 


O  W     6 


p 

Th 

7 

N 

F 

8 

Tu 
<C  W 
E  Th 


8  ,  9 
S  ,10 
M  11 
12 
13 


F 

8 


14 
15 
16 


S    17 
MIS 


8 
A 


Tu 

W 

Th 

F 

8 


19 
20 
21 
22 
23 


»  24 
M  26 
Tu26 


W 
Th 


27 

28 


E"  F   29 

8  ,30 

I 

H    31 


1:00 
2.8 

2:06 
8.3 

3:05 
8.8 

8:56 
4.3 

4:40 
4.7 

5.'25 
4.9 

6:10 
5.0 

6:55 
4.9 

0:83 
— L8 

1:20 
— L4 

2:05 
-0.9 

2:57 
—0.3 

8:53 
0.4 

6:16 
LI 

1K» 
3.1 

2:23 
8.5 

8:80 
8.8 

4:22 
4.0 

6:06 
4.2^ 

5:42 
4.3 

6:13 
4.4 

6:42 
4.8 

0:00 
—LI 

0:36 
— LO 

liVJ 
-0.7 

1:47 
-0.4 

2:30 
0.0 

8:18 
0.6 

4^5 
LI 

6:27 
L6 

1:25 
3.2 


6:40 
L8 

7:50 
L4 

8:46 
L4 

9:36 
L4 

10:20 
L6 

11:00 
L7 

11:42 
L8 

12:28 
2.0 

7:40 
4.7 

8:28 
4.6 

9:18 
4.3 

10:10 
4.0 

11:07 
8.8 

12:00 
3.8 

6:36 
L5 

7:46 
L9 

8:48 
2.1 

9:32 
2.2 

10:13 
2.2 

10:60 
2.2 

11:26 
2.2 

12KK) 
2.6 

7:10 
4.3 

7:40 
4.8 

8:10 
4.2 

8:45 
4.1 

9:20 
4.0 

10:00 
8.9 

10:40 
8.8 

11:30 
3.7 

6:50 
L9 


18:17 
3.7 

1R:57 
3.9 

14:38 
4.2 

16:13 
4.4 

15:50 
4.6 

16.-26 
4.7 

17:00 
4.9 

17:38 

4.8 

13KW 
2.1 

13:55 
2.2 

14:52 
2.2 

16:00 

2.1 

17:20 
L8 

18:80 
L4 

12:62 
8.7 

13:38 
3.7 

14:20 
8.9 

16K)0 

4.1 

16:85 
4.3 

16:08 
4.4 

16:88 
4.3 

17«6 
4.3 

12:83 
2.2 

13:12 
2.2 

18:58 
2.2 

14:40 
2.2 

15:88 
2.0 

16:28 
L8 

17:28 
L4 

18.-33 
0.9 

12:35 
3.8 


19:42 
1.2 

20:22 
0.5 

21:05 
--0.2 

21:4« 
—0.8 

22:2) 
—1.4 

23:07 
— L8 

23:50 
—1.9 


18:17 
4.6 

19.-00 
4.3 

19:55 
3.9 

21:10 
3.4 

23:05 
3.1 


19^7 
0.9 

2052 
0.4 

21:06 
—0.2 

21:60 
—0.6 

22.-25 
—0.9 

28:00 
— LO 

23:30 
—LI 


17:38 
4.2 

18K)7 
4.1 

18:47 
4.0 

19:90 
3.7 

20:28  I 
3.4 

21:50 
3.1 

23:27 
2.9 


19:88 
0.3 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  Hrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  It  Is  high  or  low  water.  The  heights^  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  E.;  0^  is  midnight,  12<>  is  noon:  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  Is  3:47  p.m. 

#,  new  moon;  ]),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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!                            JANUARY. 

FEBRUARY. 

MARCH. 

~  1 

q  Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

8 

Day  of— 

Tixaeand  Height  of  High  and 
Low  Water. 

ft 

i 

• 

Day  of— 

Time  an4  Height  of  High  and 
Low  water. 

S    W.  Mo. 

1 
1            1 

•  SI 

1 

W. 
W 

Mo. 

1 

W.  !mo. 

2:13 

—0.8 

8:54 
7.5 

14:52 
2.6 

20:12 
6.9 

8:10       9:37 
—LI        8.4 

15:85 
L3 

21:17 
7.8 

W 

1 

2:17 
—0.9 

8:38 
8.4 

14:40 
0.8 

20:34 
8.3 

M     2 

2:50 
—0.8 

9:25 
7.8 

15:18 
2.4 

20:42 
7.0 

Th 

2 

3:45      10:08 
—0.9         8.5 

16:03 
LI 

21:55 

7.8 

Th    2 

2:50 
— LO 

9:06 
8.6 

15:10 
0.3 

21:08 
8.5 

!    ,Tu    3 

3:27 
—0.8 

10:00 

8.1 

15:43 
2.3 

21:16 
7.0 

F 

3 

4:22      10:40 
—0.5         8.3 

16:40 
LO 

22:35 
7.7 

E 

F      3 

8:26 
—0.7 

9:36 
8.6 

15:44 
0.0 

21:45 
8.5 

!     W    4 

1        1 

4:05 
—0.6 

10:33 
8.1 

1622 
2.1 

21:52 
6.9 

E 

S 

4 

4:56      11:10 
0.3        7.9 

17-20 
0.9 

23:-22 
7.3 

S      4 

4:00 
-0.2 

10:08 
8.8 

16:20 
0.1 

22:26 
8.3 

,Th|    5 

4:42 
—0.2 

11:12 
7.9 

17:02 
2.0 

22:36 
6.8 

s 

5 

5:85      11:48 
1.1        7.3 

18:05 
L2 

■         •         ■ 

H 

5 

4:35 
0.5 

10:38 
7.8 

16:65 
0.2 

23:10 

7.8 

F      6 

i      1 

6:22 
0.3 

11:50 
7.6 

17:48 
2.0 

23:28 
6.6 

M 

6 

0:10    •  6:15 
6.8         2.0 

12:20 
6.6 

19:06 
1.4 

M     6 

5:10 
L5  . 

11:04 
.     7.1 

17:42 
0.6 

•         •         ■ 
■         •         ■ 

K    S  '    7 

1 

6:03 
1.1 

12:28 
7.2 

18:40 
2.0 

•  «         • 

•  •        • 

D 

Tu 

7 

1:22       7m 
6.1         3.1 

13:05 
5.9 

20:25 
L6 

P 

Tu    7 

0:04 
7.0 

5:48 
2.6 

11:32 
6.3 

18:42 
1.1 

D    S  '   8 

0:32 
6.3 

6:52 
L9 

13:12 
6.6 

19:48 
2.0 

W 

8 

3:05       8:50 
5.5         8.9 

14:25 
5.4 

21:48 
L4 

D 

W 

8 

1:14 
6.2 

6:80 
3.6 

12:06 
5.5 

19:57 
1.5 

1      M     9 

1:45 
6.0 

7:55 
2.6 

14:10 
6.2 

20:58 
L8 

Th.9 

5:40      11:45 
6.3         3.9 

16:12 
5.7 

23:06 
0.7 

N 

Th    9 

1 

3K)8 
5.3 

9:20 
4.8 

13:80 
4.9 

21:30 
L5 

,      Tu  10 

1 

3:23 
5.8 

9:28 
8.2 

15:18 
6.0 

22:15 
L2 

p 

N 

F    10 

7:00      12:55 
6.0         3.8 

17:34 
6.4 

■        ■        * 
•        •        • 

F  ,10 

1 

6:08 

5.4 

12:18 
3.9 

10:10 
6.5 

22:52 

LO 

W  11 

5:10 
5.9 

11:08 
3.3 

16:35 
6.2 

23:22 
0.6 

S 

11 

0:10        7.38 
0.0  .      6.8 

13:34 
2.7 

18:34 
7.2 

8    11 

6:50 
6.1 

12:50 
3.1 

17:30 
6.4 

23:58 
0.4 

Th  12 

630 
6.4 

12:30 
8.1 

17:42 
6.7 

•  •         • 

•  •         • 

6  ,12 

1:05       8:08 
-^.7         7.4 

14:05 
2.1 

19:23 

7.8 

S  |12 

7:16 
6.9 

13:15 
2.8 

18:80 
7.2 

ft        •        ■ 
•        •        • 

P    F    13 

0:18 
—0.3 

7:28 
6.9 

13:27 
2.7 

18:38 
7.2 

o 

M 

13 

1:60       8:36 
—1.2         7.9 

14:35 
L5 

20:08 
6.2 

M 

13 

0:50 
—0.2 

7:40 
7.6 

13:44 
L6 

19:15 

7.8 

N    S    1^ 

1:10 
—1.1 

8:12 
7.5 

14i68 
2.4 

19:27 
7.7 

Tu'l4 

2:27        9:04 
—1.4         8.2 

15.-05 
LI 

20:50 
8.4 

Tu  14 

1 

1:32 
—0.5 

8:05 
8.0 

14.-08 
0.9 

19:66 

8.2 

O   8il5 

1:57 
—1.5 

8:50 
7.8 

14:47 
2.1 

20:12 
7.9 

W 

15 

3:07       9:30 
—1.2         8.4 

15:84 
0.8 

21:26 
8.8 

o 

Wil5 

1 

2:10 
—0.6 

8:30 
8.2 

14:85 
0.4 

20:34 
8.4 

M 

16 

2:42 
—1.7 

9:27 
8.1 

15:22 
L8 

20:53 
8.0 

Th 

16 

8:42      10:00 
-0.8        8.3 

16K)6 
0.7 

22K)0 
7.9 

£ 

Th 
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Time  and  Heif  ht  of  High  and 
Low  water. 
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JUNE. 


Day  of— 


Time  and  Height  of  High  tknd 
Low  Water. 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feetand  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  i.s  approximately  the  datum  of  soundings  on  the  Admiralty  Charu  for  this  region,  and 
which  is  4.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  135th  meridian  E.;  0i>  is  midnight,  12<>  is  noon;  all  hours  Imb  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;for  Instance,  15:47 
is  8:47  p.  m. 

#.  new  moon;  ^,  Ist  quar.:  Q,  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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20:05 
8.8 

S 

23 

5:00 
6.2 

11:44 
0.0 

18:48 
6.9 

•  •        • 

•  •        • 

W 

23 

1:45       6:58 
2.2         7.4 

13:20 
—1.0 

20:05 
8.0 

E 

8 

23 

2:15 
0.8 

8:15 
8.4 

14:25 
-0.4 

20:40 
8.5 

?  M 

24 

OHB 
3.0 

6:06 
6.7 

12:40 
-0.7 

19:40 
7.4 

• 

Th 

24 

2:15       7:45 
1.6        7.9 

14:05 
-1.8 

20:37 
8.4 

H 

24 

2:45 
0.0 

8:50 
8.4 

15:00 
—0.1 

21:05 
8.3 

'Tu 

26 

1:52 
2.5 

7:00 
7.2 

13:30 
— L3 

20:20 
8.0 

F 

25 

2:45       8:30 
LO        8.3 

14:50 
— L2 

21:08 
8.6 

M 

25 

8:15 
—0.2 

9:25 
8.8 

15:35 
0.4 

21:30 
7.9 

•  W 

26 

2:30 
2.1 

7:50 
7.6 

14:15 
—1.6 

21:00 
8.3 

S 

26 

3:15       9K)7 
0. 6        8. 8 

15:25 
-0.9 

21:38 
8.5 

Tu 

26 

8:45 
—0.1 

9:o5 
7.9 

16KX) 
L2 

21:50 
7.4 

Th  27 

8:06 
1.8 

8:85 

7.8 

15:00 
—1.6 

21:37 
8.5 

£ 

s 

27 

3:49        9:45 
0.4         8.1 

16:00 
-0.2 

22:10 
8.2 

W 

27 

4:20 
0.2 

10:35 
7.4 

16:80 
2.0 

22:15 

6.8 

F'28 

1 

8:45 
1.5 

9:20 
7.9 

15:45 
—1.3 

22:15 
8.4 

M 

28 

4:22      10*25 
0.5        7.8 

16:35 
0.6 

22:42 

7.8 

Th 

28 

4:55 
0.7 

11:10 
6.8 

16:50 
2.7 

22:30 
6.1 

;  s 

29 

4:20 
1.4 

10K>4 
7.7 

16:25 
—0.6 

22:50 
8.2 

Tu 

29 

4:56     11:04 
0.7        7.2 

17:10 
L4 

23:10 
7.1 

F 

29 

5:35 
L3 

12:00 
6.2 

17:10 
3.4 

'22:40 
5.5 

£ 

S 

30 

4:68 
1.8 

10:46 
7.3 

17:06 
0.2 

23:25 
7.8 

W 

30 

5:82     11:40 
L2        6.6 

1738 
2.4 

23:34 
6.8 

A 

S 

8 

30 

6:25 
L9 

13:05 
5.6 

17:45 
4.0 

22:25 
4.9 

M'31 

5:38 
1.5 

11:82 
6.8 

17:47 
1.2 

•        •        t 

a          •          • 

Th 

31 

6:18      12:30 
1.7        5.9 

18K)5 
8.3 

23:58 
5.6 

1>\ 

X 

Thetld 
acompariB 
from  Mear 
which  is  4. 
unless  a  c 

The  til 
forenoon  ( 
3:47  p.  m. 

••  neii 
equator:  A 

les  are  placed  in  the  order  of  occurrence,  wi 
ion  of  consecutive  heights  will  Indicate  whel 

1  Low  Water  Springs,  which  is  approximate 

2  feet  below  mean  sea  level.    To  tind  the  fit 
ainus  (— )  sign  is  before  the  height,  in  whic 

ne  used  is  Cosmopolitan  Standard,  135th  m( 
a.  m.),  all  greater  are  in  the  afternoon  (p.  m 

r  moon:  ^,  1st  quar.;  Q,  full  moon;  (f,  3d  c 
.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
Lher  It  is  high  or  low  water.    The  heights,  ir 
ly  the  datum  of  soundings  on  the  Admiral 
>pth  of  water,  add  the  tabular  height  to  the 
h  case  subtract  it. 

iridlan  £.:  0*  Is  midnight,  12»«  is  noon;  all 
. )  and  when  diminished  by  12  give  the  times  t 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  tne  chart, 

hours  less  than  12  are  in  the 
afternoon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 
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OCTOBER. 

'  fl  Dayof- 

§1             . 

a  \v.!mo. 

Time  and  Height  of  High  and 
Low  Water. 

§ 

1 

M 

Tu 

1 
2 
3 

7:40 
2.4 

9:05 
2.4 

0:15 
8.9 

15:00 

5.0 

17:00 

5.2 

4:18 
4.9 

10:28 
2.0 

17:40 
5.9 

W 

4 

0:25 
3.1 

5:25 
5.6 

11:25 
1.4 

18:10 
6.7 

E 

Th 

5 

0:35 
2.3 

6:10 
6.4 

12:10 
0.0 

18:40 
7.4 

F 

6 

0:55 
1.5 

6:45 
7.2 

13:25 
0.3 

19:17 
7.9 

E 

S 

7 

1:20 
0.7 

7:20 
7.9 

13:35 
0.0 

19:40 
8.3 

O 

o 

s 

8 

1:50 
0.0 

7:56 
8.4 

14:10 
—0.1 

20:10 

8.4 

M 

9 

2.-28 
—0.5 

8:33 

8.8 

14:45 
0.1 

20:38 
8.3 

P 

Tu 

10 

2:65 
-0.8 

9:10 
8.9 

15:20 
0.6 

21:05 
7.9 

N 

w'u 

1 

3:30 

-^.8 

9:55 

8.7 

15:55 
1.3 

21:30 
7.5 

P  Th'l2 

1       1 

4:10 
-0.6 

10:40 
8.2 

16:30 
2.0 

21:55 

6.8 

1 

F    13 

5:00 
0.0 

11:85 

7.5 

17:08 
2.9 

2J:25 
G.l 

a 

N 

S    14 

5:53 
0.6 

12:40 
6.6 

18:08 
3.7 

22:55 
5.3 

<L 

S 

15 

7:00 
1.2 

14:10 
5.9 

20:40 
4.1 

■         ■         • 

M 

16 

0:00 
4.7 

8:30 
1.5 

16:10 

5.7 

23:20 
3.7 

Tu 

17 

3:30 
5.3 

9:55 
1.4 

17:20 
6.3 

23:50 

2.8 

K 

W 

18 

5:00 
6.1 

11:10 
1.1 

18:00 
6.9 

«         •         • 
•         •         • 

Th 

19 

0:18 
1.9 

5:58 
7.5 

12:06 
1.1 

18:30 
7.4 

E 

F 

20 

0:45 
1.1 

6:45 
7.5 

12:50 
0.6 

19:06 

7.8 

S    21 

1:15 
0.4 

7:25 
8.0 

13:85 
0.5 

19:35 
8.0 

• 

• 

S    22 

1 

1:48 
-0.1 

7:58 

8.2 

14:06 
0.6 

20:00 
8.0 

M 

23 

2:12 
—0.5 

8:30 
8.2 

14:40 
0.9 

20:26 
7.8 

Tu 

24 

2:48 
-0.6 

9:05 

8.1 

15:05 
1.4 

20:60 
7.5 

S 

W 

26 

8:15 
—0.5 

9:40 

7.8 

15:80 
1.9 

21:10 
7.1 

A 

Th 

26 

3:50 
-0.1 

10:15 
7.5 

16:66 
2.4 

21:30 
6.6 

F 

27 

4:25 
0.4 

10:55 

7.1 

16:25 
2.9 

21:46 
6.1 

S 
A 

S 

28 

5:05 
1.0 

11:40 
6.6 

16:50 
3.4 

22.-00 
5.6 

H 

29 

5:50 
1.6 

12:35 
6.1 

17:45 
3.8 

22:20 
5.0 

1> 

D 

M 

30 

6:50 
2.1 

13:50 
5.7 

19:56 
4.1 

23:10 
4.6 

Tu  31 

8:10 
2.8 

15:15 
6.7 

22:80 
3.8 

«        •        • 
•        •        • 

Th 

etid 

es  areola 

«edin  ( 

;he  ord( 

jr  of  oc( 

;urr 

NOVEMBER. 


Day  of— 

W.  Mo.' 


Time  and  Height  of  High  and 
Low  Water,     • 


W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


Tu  14 
W  15 
Thl  16 


F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 

Th 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


3:06 
4.7 

4:40 
5.6 

6.3 

0:10 
L2 

0:40 
0.3 

1:15 
—0.5 

1:55 

—1.1 

2:35 
— L4 

3:15 
— L3 

4:00 
—1.0 

4:50 
—0.6 

6:40 
0.2 

6:48 
0.9 

1:05 
5.1 

3:05 
5.5 

4:46 
6.0 

6:45 
6.6 

0:10 
1.1 

0:40 
0.4 

1:15 
-0.2 

1:50 
—0.5 

2:26 
-0.7 

2:56 
-0.6 

8:80 
—0.3 

4H)6 
0.1 

4:45 
0.6 

6:26 
1.1 

6:16 
1.7 

7:16 
2.1 

1:60 
6.1 


9:80 
2.2 

10:40 
1.8 

11:40 
1.4 

6:20 
7.2 

C:56 
7.9 

7:86 
8.5 

8:20 

8.8 

9:00 

8.9 

9:45 

8.7 

10:35 
8.2 

11:30 
7.6 

12:80 
6.9 

18:50 
6.8 

8:00 
L5 

9:25 
L7 

10:40 
L8 

11:45 
1.5 

6:30 
7.0 

7:10 
7.3 

7:50 
7.'5 

8:20 
7.6 

8:65 
7.7 

9:30 
7.6 

10:00 
7.5 

10:40 
7.3 

11:20 
7.1 

12:10 
6.8 

13:00 
6.5 

14:00 
6.3 

8:80 
2.3 


16:25 
6.1 

17:10 
6.7 

17:50 
7.2 

12:25 
LO 

13:05 
0.7 

13:50 
0.7 

14:25 
1.0 

15:00 
1.4 

15:40 
1.9 

16:20 
2.5 

17:10 
3.1 

18:30 
3.6 

20:30 
3.7 

15:10 
6.1 

16:20 
6.4 

17:05 
6.7 

17:50 
7.0 

12:35 
1.6 

13:16 
1.6 

18:50 
1.7 

14:26 
2.0 

14:60 
2.2 

15:20 
2.6 

15:46 
2.7 

16:15 
2.9 

17:00 
3.1 

17^50 
S.  3 

19K)6 
3.4 

20:80 
8.2 

15:06 
6.8 


23:10 
2.9 

23:40 
2.0 


18:30 
7.6 

19:00 
7.9 

19:35 

8.0 

20:05 
7.9 

20:36 

7.6 

21:10 
7.2 

21:40 
6.7 

22:20 
6.0 

23:15 
5.4 


22:05 
8.2 

22:56 
2.4 

28:80 
L7 


18:25 
7.4 

19.-00 
7.6 

19:80 
7.6 

19:66 

7.4 

20:20 
7.1 

20:45 
6.7 

21K)6 
6.4 

21:25 
6.1 

21:55 
5.8 

22:40 
6.4 

23:50 
5.1 


21:40 
2.6 


DECEMBER. 


o 

8 


£ 


o 

p 

N 


E 


8 
A 


E 


Day  of— 


W.  'Mo. 


Time  and  Height  of  High  and 
Low  Water. 


F 

S 

6 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

H 

M 

Tu 

W 

Th 

F 

S 

fir 

M 

Tu 

W 

Th 

F 

S 

H 


1 

8:40 
5.5 

9:60 
2.8 

16:00 
6.4 

22:35 
1.9 

2 

4:50 
6.1 

10:66 
2.2 

16:65 
6.7 

23:20 

1.0 

3 

6:45 
6.8 

U:66 
2.0 

17:46 
7.1 

•  •         ■ 

•  •         ■ 

4 

0.1 

6:40 
7.5 

12:45 
1.8 

18:25 
7.3 

5 

0:50 
—0.7 

7:25 
8.1 

13:80 
1.8 

19:05 
7.5 

6 

1:85 
— L3 

8:10 
8.5 

14:16 
L8 

39  45 

7,6 

7 

2:20 

-1.7 

8:65 
8.6 

14:55 
2.0 

•J0:20 
7.5 

8 

3:06 
— L7 

9:45 

8,6 

15:40 
2.2 

21  .-00 

7.2 

9 

3^60 
— L4 

10:30 
8.3 

16:25 
2.4 

21:45 
6.9 

10 

4:40 
-0.9 

1120 

7.8 

17:15 

2.7 

22:35 
6.5 

11 

5:30 
—0.1 

12:10 
7.4 

18:20 
2.9 

23:35 

6.0 

12 

6:26 
0.7 

13:06 
6.9 

19:80 
2.9 

■         •        • 

13 

0:56 
6.6 

7:25 
1.5 

14:05 
6.5 

20:45 
2.7 

14 

2:86 
5.6 

8:40 
2.2 

15:10 
6.3 

21:45 
2.3 

15 

4:10 
6.7 

10:10 
2.5 

16:10 
6.2 

22:45 
1.S 

16 

5:80 
5.9 

11:20 
2.6 

17KN) 
6.4 

23:30 
L2 

17 

6:80 
6.2 

12:25 
2.6 

17:46 
6.6 

•         •        » 

18 

0:16 
0.6 

7:20 
6.6 

13:16 
2.6 

18:30 
6.8 

19 

0:65 
0.1 

7:55 
6.8 

18:50 
2.6 

19H)5 
7.0 

20 

1:80 
—0.8 

8:-26 
7.1 

14:25 
2.6 

19:40 
6.9 

21 

2:10 
-rO.6 

8:50 
7.3 

14:50 
2.6 

20:10 
6.8 

22 

2:40 
-0.6 

9:20 
7.5 

15:16 
2.6 

20:35 
6.7 

23 

8:16 
-0.6 

9:50 
7.7 

15:45 
2.6 

21:00 
6.5 

24 

8:50 
-0.2 

10:25 
7.T 

16:16 
2.6 

21:30 
6.4 

25 
26 
27 
28 
29 
30 
31 


4:25 
0.1 

11:00 
7.7 

16:60 
2.5 

22:05 
6.3 

5:00 
0.6 

U:40 
7.5 

1730 
2.5 

22:56 
6.2 

6:46 
LI 

12:20 
7.2 

18:20 
2.4 

23:50 
6.0 

6:30 
L8 

18:00 
6.8 

19:20 
2.3 

«        •        ■ 
•        •        • 

1K» 
5.8 

7:25 
2,4 

13:50 
6.4 

2025 
2.1 

2:80 
6.7 

8:36 
2.8 

14:50 
6.2 

21:40 
L7 

4:00 
6.9 

10:10 
3.0 

15:55 
i>.2 

22:45 
1.0 

a  comparison  of  consecutive  heigh tij  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckon^ 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  is  4.2  feet  below  mean  sea  level.  To  tind  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on 
the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  13.5th  meridian  E.*  0>>  is  midnight.  12i>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m. 

#,  new  moon;  ^,  1st  quar.;  Q.  full  moon;  (^,  3d  quar,:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


Day  of— 


W. 


H 
U 

Tu 

W 

Th 

F 

S 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

M 


Mo. 


N 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Tu  24 


w 

25 

Th 

26 

F 

27 

S 

28 

6 

29 

M 

30 

Ta 

31 

Time  and  Heiffht  of  High  and 
Low  Water. 


4:10 
8.8 

4:55 
9.1 

5:88 
9.8 

6.-20 
9.5 

0:42 
-0.7 

1:28 
—0.2 

2:14 
0.5 

8:01 
1.3 

8:51 
2.2 

4:49 
8.0 


1'.51 
0.8 

2.-85 
1.7 

8:20 
2.5 

4:15 
8.8 

5:08 
8.9 

0:18 
7.8 

1:18 
7.6 

2:11 
7.9 

8H)1 
8.2 

8:48 
8.6 

4'.S0 
9.2 


10.-25 
4.5 

11:14 
4.4 

12101 
4.2 

12:47 
4.0 

7K» 
9.6 

7:41 
9.5 

8:26 
9.4 

9:10 
9.8 

9:55 
9.1 

10:40 
9.1 


5:58 
8.7 

11:26 
9.1 

0:58 
8.1 

6:54 
4.8 

1:59 
8.4 

7:55 
4.6 

2:54 
8.6 

8-.54 
4,7 

8:45 
8.9 

9:49 
4.5 

4:80 
9.0 

10:40 
4.3 

5:15 
9.2 

11:29 
8.9 

5:55 
9.2 

12:16 
8.5 

0:25 
-0.7 

6:85 
9.8 

1:00 
0.0 

7:18 
9.4 

7:51 
9.5 

8-.88 
9.4 

9:16 
9.2 

lOKW 
9.1 

10:45 
9.0 

6K)8 
4.5 

7:11 
4.7 

8:16 
4.8 

9:12 
4.7 

10K)5 
4.4 

10:51 
4.1 


15:11 
9.2 

15:57 
9.1 

16:44 
9.0 

17a» 
8.8 

13:84 
8.6 

14:20 
8.2 

15:16 
2.7 

15:54 
2.1 

16:43 
1.6 

17:88 
0.9 

18:84 
0.2 

12:15 
9.3 

ISKS 
9.5 

13:68 
9.6 

14:44 
9.7 

15:85 

9.7 

16:25 
9.6 

17:17 
9.4 

18:05 
3.0 

13:50 
2.5 

14:86 
2.0 

15:25 
1.7 

1614 
1.4 

17K)6 
1.2 

17:50 
0.9 

11:84 
8.9 

12:24 
8.8 

18:14 
8.8 

14KX> 
8.9 

14:51 

9.0 

15:43 
9.1 


22:81 
—1.1 

28:15 
—1.1 

23:58 
—1.0 


18:26 
8.6 

19:20 
8.3 

20:20 
8:1 

21:28 
8.0 

22:40 
7.9 

28:50 
7.9 


19:28 
—0.5 

20:24 
—1.0 

21:16 
—1.4 

22:06 
—1.6 

22:54 
—1.5 

23:40 
—1.2 


18:10 
8.9 

19:08 
8.5 

20:00 

8.1 

21:00 
7.7 

22:05 
7.4 

28:11 
7.2 


18:61 
0.5 

19:45 
0.2 

20:86 
—0.2 

21:24 
—0.6 

22:10 
-0.8 

22:55 
—0.8 
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5 

D 
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Tu 
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Th 

9 

p 
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F 

10 

S 

11 

H 

12 

o 

M 

13 

Tu 

14 
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15 

Th 

16 
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F 

17 

S 

18 

s 

19 

M 

20 

c 

Tu 

21 

A 

W 

22 

Th 

23 

S 

F 

24 

8 

25 

8 

26 

M 

27 

Tu 

28 

FEBRUARY. 


Time  and  Heiflrht  of  High  and 
Low  Water. 


5:10 
9.4 

5:49 
9.5 

0:24 
—0,3 

1.-06 
0.3 

1-.51 
LI 

2:86 
2.0 

8:26 
2.8 

4.-24 
3.6 

5:24 
4.3 

0:89 
7.9 

1:40 
8.0 

2:85 
8.3 

8:20 
8.4 

4.*04 

8.7 

4:41 
9.2 

5:20 
9,3 

0:08 
0.2 

0:45 

as 

1:26 
L6 

2.H)6 
2.8 

2-.51 
8.0 

8:45 

3.7 

4:40 
4.2 

5:U 
4.7 

0:50 
7.0 

1:45 
7.9 

2:84 

8.4 

8:16 
8.8 


1137 
3.6 

12:20 
8.2 

6:28 
9.6 

7:08 
9.6 

7:46 
9.4 

8'.28 
9.2 

9:11 
9.1 

9*7 

9.0 

10:46 
9.0 

6:28 
4.8 

7:34 
4,8 

8:85 
4.6 

9:31 
4.2 

10:20 
3.6 

11.-06 
8.0 

11:50 
2.4 

5:56 
9.5 

6:35 
9.6 

7:11 
9.5 

7:50 
9.8 

8*J» 

9.1 

9:15 
8.9 

10:04 
8.6 

10:56 
8.4 

6:51 
4.7 

7:66 
4.6 

8:54 
4.8 

9:41 
3.8 


16:82 
9.2 

17fl5 
9.2 

18.01 
2.6 

18:44 
2.1 

14:26 
L6 

15:14 
L2 

]6.*0A 
0.8 

17:00 
0.4 

18.-01 
0.0 

11:41 
9.1 

12d)9 
9.2 

13:35 
9.3 

14:81 
9.4 

15:25 
9.5 

16:18 
9.4 

1709 
9.3 

12:83 
1.9 

18:16 
1.5 

14O0 
L2 

14:45 
LI 

16:32 
LO 

16:21 
LO 

17:16 
0.9 

18:12 
0.8 

11:54 
8.4 

12:51 
8.4 

13:49 
8.6 

14:41 

8.8 


23:40 
—0.7 


18:18 
9.1 

19:10 
b.9 

20O8 

8.7 

21:10 
8.3 

22:19 

8.1 

23:29 
7.9 


19:01 
-0.3 

20:02 
-0.6 

20:58 
—0.8 

21:49 
-0.8 

22:35 
-0.6 

23:21 
-0.3 


17:69 
9.1 

18-.50 

8.8 

19:40 
8.4 

20:35 

8.0 

21:35 
7.7 

22:40 
7.4 

28:46 
7.3 


19:11 
0.5 

20:06 
0.3 

20:59 
O.I 

21:48 
-0.1 


MARCH. 
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E 


Day  of — 


W.  !Mo 


W 

Th 
F 

S 

s 

M 

Tu 
W 

Th 
F 

8 

M 
Tu 
W 
Th 

F 

8 

H 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27- 

28 

29 

30 

31 


Time  and  HeUrht  of  High  and  ' 
Low  Water. 


8:56 
9.1 

4:35 
9.3 

5:11 
9.4 

0O3 
0.6 

0:46 
LI 

1:80 
L9 

2:18 
2.7 

8:10 
3.5 

402 
4.1 

5:04 
4.5 

0:14 

7.8 

1:15 

8.0 

205 

8.3 

2:48 
8.6 

8:26 
8.9 

404 
9.2 

4:40 
9.4 

5:16 
9.5 

0:22 
1.8 

L02 
2.4 

1:45 
8.0 

2:81 
8.5 

8:28 

4.1 

4.-20 
4.4 

5:28 
4.6 

0:11 
7.9 

1:09 
8.2 

1:58 
8.5 

2:40 
8.8 

8:18 
9.1 

8:65 
9.3 


10:24 
8.2 

1105 
2.6 

11:45 
2.0 

5:49 
9.5 

6:26 
9.6 

706 
9.8 

7:49 
9.2 

8:29 

9.0 

9:18 
8.9 

10:14 
8.8 

6:10 
4.7 

7:16 
4.4 

8:18 
4.0 

907 
3.3 

9:54 
2.6 

10:89 
1.8 

11:20 
L8 

1201 
0.8 

9.5 

6-JO 
9.4 

708 
9.2 

7:49 
8.8 

8:83 
8.5 

9:25 
8.1 

10:24 
7.9 

6:86 
4.5 

7:86 
4.2 

8:25 
8.6 

9:10 
2.9 

9:51 
2.1 

10:31 
L3 


15:84 
9.2 

16:28 
9.4 

17:15 
9.6 

12:24 
L4 

18:06 
0.9 

13:51 
0.4 

14:40 
0.2 

15:81 
0.1 

16:29 
0.1 

17:30 
0.1 

11:16 
8.7 

12:23 

8.7 

13:25 

8.8 

14:24 
9.0 

15:19 
9.2 

16:10 
9.3 

16:59 
9.4 

17:46 
9.3 

12:45 
0.5 

13:25 
0.4 

1409 
0.4 

14:54 
0.5 

15:41 
0.7 

16:34 
0.9 

17:34 
LO 

11:29 
7.8 

12:34 
8.0 

18:87 
8.8 

14:84 
8.8 

15:24 
9.8 

16:15 
9.7 


22:34 
0.0 

23:20 
0.2 


18:05 
9.7 

18:58 
9.4 

19:54 
9.1 

20:53 
8.7 

21:52 
8.4 

28:01 
7.9 


18:35 
0.1 

19:36 
0.2 

20:35 
0.2 

21:26 
0.3 

22.14 
0.6 

22:58 
0.9 

28:41 
1.3 


18:38 
9.0 

19:21 

8.7 

20:18 
8.4 

21 09 
8.1 

22:04 
7.8 

28:06 

7.8 


18:36 
LO 

19i8S 
0.9 

20:32 
0.9 

21:24 
0.9 

22:10 
LO 

22:56 
L2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each 
day:  a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  neights,  In  feet  and  tenths,  are 
reckoned  from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this 
region,  and  which  Is  5.2  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  (— )  sign  in  before  the  height,  in  which  case  .subtract  it. 

Th«  time  used  Is  Cosmopolitan  Standard,  120th  meridian  E.;  0^  is  midnight.  12i>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#.  new  moon;  ^  Ist  quar.;  Q,  full  moon;  (£,  3d  quar.:  E.  moon  on  the  equator;  N,  H.  moon  farthest  north  or  south  of  the 
equator;    A .  P.  moon  In  apogee  or  perigee. 
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APRIL. 


c 

8 
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Day  of— 


W. 
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6 
M 
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F 
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M 

Tu 

W 
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F 

S 

8 
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Tu 
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Th 
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M 

Tu 

W 

Th 
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S 
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Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Heirh  t  of  High  and 
Low  Water. 


4:a0 
9.4 

6K)6 
9.4 

0:28 
2.2 

1:16 
2.9 

2:01 
8.6 

2:61 
4.0 

8:46 
4.4 

4:49 
4.6 

6:56 
4.8 

0:86 
8.2 

1.-26 

8.4 

8.7 

2:44 
9.0 

8:21 
9.2 

3-.68 
9.4 

9.6 

6:11 
9.6 

0:41 
8.2 

1:28 
3.6 

2:16 
4.0 

8K)9 
4.8 

4:07 
4.4 

6:11 
4.8 

6:11 
4.0 

026 
8.6 

1:16 
8.7 

1:56 
8.9 

2:86 
9.0 

8-14 
9.8 

3:61 
9.4 


11:04 
0.7 

11:65 
0.1 

6:46 
9.4 

6:26 
9.8 

7:06 
9.1 

7:61 
8.9 

8:46 
8.6 

9:49 
8.8 

10:60 
8.1 

6:50 
8.7 

7:50 
8.0 

8:41 
2.2 

9:28 
1.5 

10:10 
0.8 

10:61 
0.2 

11:81 
-0.1 

12:11 
—0.3 

6:50 
9.3 

6:28 
8.9 

7:11 
8.5 

7:69 
8.1 

8.58 
7.7 

9:68 
7.6 

11.-09 
7.4 

7:08 
8.4 

7:61 
2.6 

8:86 
L8 

9:20 
1.0 

10K)2 
0.1 

10:45 
—0.6 


17:05 
9.9 

17:66 
9.9 

12:88 
—0.4 

18:28 
-0.6 

14:10 
-0.5 

16:03 
-0.3 

15:59 
0.1 

17:00 
0.6 

18:06 
0.8 

12:11 
8.1 

13:18 
8.8 

14:16 
8.6 

15:10 
9.0 

15:69 
9.2 

16:46 
^  9.3 

17:80 
9.3 

18:16 
9.2 

12:62 
—0.3 

13:85 
-sO.2 

14:19 
0.1 

16:06 
0.5 

15:68 
0.8 

16:66 
1.2 

17:69 
1.4 

12:19 
7.7 

13:22 
8.1 

14:20 
8.8 

16:14 
9.8 

16:04 
9.7 

16:64 
9.9 


23:41 
1.6 


18:46 
9.7 

19:39 
9.3 

20:30 
8.9 

21:30 

8.4 

22:35 
8.2 

28:36 
8.1 


19:08 
1.1 

20K)5 
1.4 

20:59 
1.6 

21:46 

1.8 

22:30 
2.1 

23:14 
2.4 

28:58 
2.8 


19:0S 
9.0 

19:50 
8.8 

20:89 
8.6 

21:86 

8.4 

22:34- 

8.4 

23:30 

8.4 


19:01 
1.7 

20:00 
L8 

20:55 
1.9 

21:45 
2.1 

22:34 
2.5 

23:21 
2.9 


MAY. 


-  iDavof— 


s   vv.  ;mo, 


'  Time  and  Height  of  High  and 
Low  Water. 
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Tu 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


4:80 
9.6 

0.-08 
3.8 

0:65 
8.7 

1:48 
4.1 

2:85 
4.2 

8:31 

4.2 

4:88 
4.0 

6:84 
8.6 

6:28 

2.8 

0:40 
8.7 

1:21 
8.9 

2K>1 
9.1 

2:40 
9.4 

8:18 
9.6 

3:66 
9.6 

4:86 
9.3 

0.'21 
8.9 

1:09 
4.1 

2K)0 
4.2 

2:61 
4.3 

8:48 
4.1 

4:46 
3.8 

6:86 
3.2 

6:26 
2.6 

0:81 
8.8 

1:12 
9.0 

1:68 
9.2 

2:86 
9.4 

3:15 
9.6 

3:68 
9.7 

4:41 
9.6 


11:28 
—LI 

6:10 
9.5 

6:60 
9.4 

6:86 
9.1 

736 
8.8 

8:24 
8.3 

9:81 
7.9 

10:46 
7.7 

12K)0 
7.7 

7:28 
2.0 

8:12 
1.3 

9:00 
0.6 

9:48 
0.0 

10:24 
-0.5 

U.-04 
—0.8 

11:44 
—0.9 

6:16 
9.1 

6K)0 

8.8 

6:44 
8.4 

7:82 
8.0 

8:81 
7.6 

9:89 
7.8 

10:50 
7.8 

12:02 
7.7 

7:16 
L7 

8:03 
0.9 

8:50 
0.0 

9:86 
-0.8 

10:2(k 
-L4 

11:06 
— L8 

11:63 
— L8 


17:48 
10.0 

12:18 
-L8 

18:00 
-L8 

J3:49 
-LO 

14:80 
-0.5 

15:81 
0.2 

16:80 
0.9 

17:31 

1.5 

18:81 
2.1 

13K)6 
8.0 

14.'06 

8.4 

14:56 
8.7 

15:46 
8.9 

16  80 
9.1 

17:14 
9.2 

17:69 
9.8 

12:24 
-0.8 

13:06 
—0.6 

13:60 
—0.2 

14:88 
0.3 

15:80 
0.8 

16:21 
LS 

17:21 
L9 

18:24 
2.3 

18:07 
b.2 

14:06 

8.7 

15:00 
9.1 

15:51 
9.6 

16:41 
9.7 

17:81 
9.7 

18:19 
9.7 


18:31 
9.7 

19:20 
9.4 

20:12 
9.2 

21:08 
8.7 

22:04 
8.6 

22:57 
8.6 

28:50 
8.6 


19:30 
2.4 

20:25 
2.7 

21:16 
8.0 

22H)4 
3.8 

22:60 
3.5 

28:86 
3.7 


18:45 
9.1 

19:26 
9.2 

20:15 
9.1 

21:06 
9.0 

22:00 
8.9 

22:58 

8.8 

28:42 
8.9 


19:25 
2.7 

20:22 
3.0 

21:20 
8.4 

22:11 
8.7 

4.0 

28:49 
4.1 
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M 
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F 


1 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


0:88 

4.2 

l.*25 
4.2 

2:18 
4.0 

8:12 
8.7 

4KN» 
Z.2 

6K)1 
2.6 

6:66 
2.0 

6:60 
1.3 

0:88 
9.2 

1.-20 
9.8 

2M 
9.4 


6:30 
9.6 

6:16 
9.1 

7:14 
8.7 

8:10 
8.1 

0:16 

7.7 

10:80 
7.6 

11:41 
7.6 

12:48 
7.6 

7:41 
0.6 

8:29 
0.0 

9:12 
-0.4 


12:40 
— L5 

18:26 
—1.0 

14:18 
-0.8 

16H)6 
0.6 

16.-00 
1.4 

16:64 
2.2 

17:51 
2.8 

18:65 
3.8 

18:46 
7.9 

14:89 
8.2 

16:26 
8.6 


19K)4 
9.5 

19:50 
9.2 

20:40 
9.1 

21:27 
9.0 

22:15 
8.9 

23:17 
8.9 

23:64 
9.0 


19:55 
3.7 

20:48 
4.0 

21:39 
4.1 


2:41 
9.4 

9:56 
-0.8 

16:12 
8.8 

22:29 
•4.2 

8:24 
9.4 

10:38 
—1.0 

17K)] 
9.0 

23:16 
4.3 

4.-06 
0.2 

11:18 
—LI 

17:41 
9.2 

•         •        • 
»        •        ■ 

0:04 
4.8 

4:60 
9.0 

12K)0 
— LO 

18.-24 
9.4 

0:68 
4.2 

5:86 
8.7 

12:44 
-0.7 

19:05 
9.5 

1:41 
4.1 

6:28 

8.4 

18:26 
—0.8 

19:49 
9.4 

2:30 
8.9 

7:19 
8.1 

14:14 
0.2 

20:35 
9.3 

8:20 
8.6 

8:18 
7.8 

16.00 
0.9 

21:21 
9.2 

4:08 
8.0 

0:20 
7.6 

16-.51 

L7 

22:10 
9.1 

4:66 
2.4 

10-M 
7.6 

16:45 
2.4 

23:01 
8.9 

6:46 
L6 

11:41 
7.8 

17:49 
3.1 

23:47 
9.0 

6:40 
0.9 

12:49 
8.1 

18:66 
8.6 

•  •        > 

•  •        ■ 

9.1 

7:80 
0.1 

13:49 
8.6 

19:58 

4.1 

1:16 
9.8 

8:21 
-0.7 

14:46 
8.8 

20:56 
4.3 

2:00 
9.5 

9:11 
— L3 

16-4» 
9.1 

21:50 
4.5 

2:46 
9.7 

10:00 
—1.7 

16:29 
9.3 

22:40 
4.4 

8:84 
9.8 

10:48 
— L9 

17:16 
9.4 

23:80  1 
4.3 

4:20 
9.7 

11:86 
— L8 

18K)0 
9.4 

•        •       • 

.    .    . 

0:18 
4.1 

6:11 
9.6 

12:21 
— L3 

18:44 
9.4 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned  ; 
from  Mean  I/>wer  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  I 
which  is  6.2  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard.  120th  meridian  £.;  Oh  is  midnight.  12>»  is  noon:  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  ihstance,  > 
'  15:47  i.s  8:47  p.  m.  v        /  ^        ^  I 

I        #.  new  moon;  ^,  l**  quar.:  Q,  full  moon;  C,  8ni  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
j  equator:  A,  P,  moon  in  apogee  or  perigee. 
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16:35 
6.1 

17:82 
5.8 

13:50 
0.9 

15:00 
1.1 

16:22 
LI 

17:30 
0.9 

18:20 
0.6 

19K>5 
0.5 

19:40 
0.4 

12:40 
7.6 

13:15 
7.5 

13:50 
7.3 

14:28 
7.0 

15K)5 
6.6 

15:48 
6.1 

16:85 
5.6 

17«0 
5.2 

18:80 
L4 

14:22 
L4 

15.'28 
L4 

16:40 
L8 

17:45 
1.2 

18:85 
LO 

19:20 
0.8 

12:38 
8.0 

18:20 
7.9 

14:00 
7.6 

14:45 
7.1 


21:45 
0.5 

22:22 
0.9 

28:02 
L3 

28:50 
L8 


19:00 
4.9 

21:00 
5.2 

22:00 
5.9 

22:40 
6.6 

23:15 
7.4 

28:48 
8.1 


20:20 
0.5 

20:52 
0.6 

21:28 
0.9 

22.-02 
L8 

22:85 
L8 

28.'20 
2.1 

28:60 
2.5 


18:45 
5.0 

20:15 
5.4 

21:20 
6.1 

22:10 
7.0 

22:54 
7.9 

28:35 

8.7 


20:00 
0.8 

20:43 
0.7 

21.-26 
0.8 

22H)8 
LI 


JUNE. 


d  I  Day  of— 

8' 


W.  Mo. 


Th 
F 

S 
8 
M 
Tu 
W 
Th 
F 
8 
8 

M 

^  I 

siTu 

w 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 


I 


P 

N 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


8.'05 
9.9 

8:62 
9.8 

4:44 
8.5 

0:85 
L9 

1:30 
2.2 

2:80 
2.3 

8:50 
2.1 

5:10 
L8 

6:14 
L2 

7K)5 
0.7 

7:60 
0.8 

0.8E 
9.0 

1:15 
9.2 

1:50 
9.4 

2:25 
9.3 

8:05 
9.0 

8:55 
8.6 

4:88 
8.1 

0:10 
2.4 

0:62 
2.5 

1:80 
2.5 

2'M 
2.4 

4K)6 
2.1 

5:42 
L5 

6:48 
0.7 

7:42 
0.0 

0:85 
9.9 

1:18 
10.8 

2K)5 
10.2 

2:60 
10.0 


10:67 
-0.7 

11:45 
-0.4 

12:36 
0.1 

5:44 
7.7 

7:00 
6.9 

8:20 
6.6 

9:27 
6.5 

10:17 
6.6 

10:58 
6.7 

11:87 
6.8 

12:15 
6.8 

8:80 
0,0 

9:10 
—0.1 

9:48 
-0.1 

10:80 
—0.1 

UK)6 
0.1 

11:45 
0.8 

12:22 
0.6 

5:80 
7.5 

6:82 
7.0 

7:46 
6.7 

8:55 
6.6 

9£5 
6.8 

10:44 
7.0 

11:80 
7.2 

12:16 
7.2 

8:85 
—0.6 

9:15 
— LO 

10H)0 
—LI 

10:40 
— LO 


15:28 
6.5 

16:18 
6.0 

17:16 
5.6 

18:80 
0.5 

14:24 
0.9 

15:25 
L2 

16:85 
L8 

17:40 
L2 

IBtSO 
L2 

19:14 
L2 

19:54 
LI 

12:55 
6.7 

18:80 
6.7 


18-.50 
L5 

19:40 
L2 

18HN) 
7.2 

18:42 
7.1 

14:25 
6.9 

15:10 
6.6 


22:5S 
L2 

28:42 
L5 


18:86 
5.4 

20:12 
6.7 

21:18 
6.2 

22:05 
6.9 

22:44 

7.5 

23:20 
8.1 

23:56 

8.6 


20i» 
1.2 

21  .-OS 
L4 


14X)5 
6.6 

21:45 
1.5 

14:50 
5.4 

22:22 
L6 

15:80 
6.2 

22.56 
2.0 

16:15 
5.9 

23:34 

2.3 

17K» 
5.8 

•  •        • 

•  *        • 

12:58 
0.9 

18:10 
5.7 

L2 

19:24 
5.9 

14:20 
L4 

20:85 
6.6 

164)6 
L6 

21:86 
7.1 

16:15 
L7 

22:26 
7.9 

17:48 
L6 

28:10 

8.7 

23:62 
9.4 


20:26 
LO 

21:10 
0.9 

21:66 
0.9 

22:40 
0.8 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or,low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admimty  Charts  for  this  r^on,  and  which 
is  4.0  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  onlea 
a  minus  (— )  sigH  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  q^  is  midnight,  12b  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  alter  noon;  for  instance,  15:47  is 
3:47  p.  m. 

®,  new  moon;  ^,  1««  quar.;  Oi  f^H  moon;  C,  3^  quar.:  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  soath  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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c  Dayof— ' 
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Time  and  Height  of  High  and 
Low  water. 

• 

0 
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Day of— 
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• 

i 

3) 

Day of— 

Time  and  Height  of  High  and 
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W. 
Tu 
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F 
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8:84 
9.4 

11:28 
-0.6 

15:56 
6.5 
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0.9 

4:45 
8.0 

12:23 
0.3 
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6.9 

•  ■        • 

•  •        • 

0:56 
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12:55 
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6.7 
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2 
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16:46 
6.2 

•  •        • 

•  •        • 
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7.1 

18:05 
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s 
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Ta 

4 
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4 
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6.6 
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4.9 
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1 
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5 
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1 

6 
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L9 
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5.8 
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6:46 
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5.8 

18:45 
2.0 

23:30 
8.1 

F 

7 

4:20 
2.0 

9:40 
5.9 

16:87 
2.0 

22:12 
7.3 
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7 

6:20 
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10:50 
5.5 

18:20 
2.2 

23:10 
7.9 

Th 
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7:26 
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11:58 
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19:26 
L5 

•  •        • 

•  •        • 

1  S 

1 

8 

5:40 
1.6 

10:28 
5.9 

17:45 
2.0 

22:52 
7.9 

Tu 

8 

7:10 
0.7 

11'.35 
5.8 

1907 
2.0 

28:60 
8.4 

o 

F 

8 

0:10 
8.7 
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-0.2 

12:82 
7.2 

20:05 
1.0 

^   S      9 

1 

6:40 
1.1 

11:10 
6.0 

18:42 
1.8 

28:34 
8.3 

W 

9 

7:50 
0.2 

12:12 
•     6.2 

19:50 
L6 

•  •        ■ 

•  •        • 

S 

9 

0:50 
9.3 

8:40 
—0.5 

13:10 
7.8 

20:40 
0.5 

,s   M 

10 

72S 
0.6 

11:50 
6.1 

19:28 
1.9 

V                •                • 

•           a           • 

O 

Th 

10 

0:30 
8.9 

8:30 
—0.2 

12US0 
6.6 

20:80 
1.4 

E 

8 

10 

1:28 
9.6 

9:12 
—0.5 

13:46 
8.3 

21:16 
0.3 

0  Tu 

11 

0:10 
8.8 

8:10 
0.2 

12:80 
6.3 

20:10 
1.7 

F 

11 

1:10 
9.8 
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-0.5 

13:30 
7.0 

21:08 
1.1 

M 

11 

206 
9.6 

9:46 
—0.8 

14:24 
8.6 

21:54 
0.1 

W 

12 

0'.60 
9.1 

8:50 
-0.1 

13.07 
6.5 

20:50 
1.4 

S 

12 

1:50 
9.5 

9:42 
—0.5 

14:08 
7.4 

21:42 
0.8 

Tu 

12 

2:45 
9.3 

10:20 
-0.1 

15:00 
8.8 

22:84 
0.1 

Th  13 

1 

1:80 
9.8 

9:28 
-0.3 

13:50 
6.6 

21:25 
1.5 

s 

13 

2:28 
9.6 

10:16 
-0.5 

14:46 
7.6 

22:20 
0.7 

W 

13 

8:25 
8.7 

10:60 
0.8 

15:42 
8.7 

28:15 
0.4 

F 

14 

2:17 
9.4 

10.*05 
-0.3 

14.-25 
6.6 

2203 
1.5 

E 

M 

14 

3:10 
9.3 

10:50 
-0.2 

15:26 
7.7 

22:60 
0.8 

Th 

14 

4.08 
7.9 

11:20 
LO 

16:25 
8.8 

23:52 
0.8 

.  S 

15 

2:45 
9.3 

10:45 
-0.8 

15.*06 
6.7 

22:38 
1.5 

Tu 

15 

3-.50 
8.8 

11:25 
0.2 

16.06 
7.7 

23:80 
LO 

F 

15 

4:50 
7.0 

11:60 
L6 

17:14 
7.8 

•  ■        ■ 

•  •        ■ 

'S 

16 

8:80 
9.0 

11:20 
0.0 

15:50 
6.7 

23:18 
L4 

W 

16 

4:83 
8.1 

11:56 
0.7 

16:58 
7.5 

•  •        • 

•  •        • 

c 

8 

16 

0:40 
L3 

5:42 
6.0 

12:10 
2.3 

18:13 
7.2 

M 

17 

4:12 
8.6 

IVM 
0.8 

16:86 
6.6 

28:54 
1.7 

c 

Th 

17 

0:10 
1.3 

5:20 
7.3 

12:24 
L8 

17:46 
7.2 

N 
P 

S 

17 

1:88 
L6 

6:56 
5.1 

12:45 
2.8 

19:40 
6.9 

E  Tu 

18 

6:00 
8.0 

12:80 
0.7  , 

17:26 
6.5 

•  •         • 

•  •         • 

F 

18 

0:55 
L6 

6:15 
6.4 

12:46 
L8 

18:60 
7.0 

M 

18 

805 
L8 

8:45 
4.9 

14:25 
8.0 

2105 
7.0 

C 

W 

19 

0:84 

1.8 

5«2 
7.8 

18K)0 
1.1 

18:25 
6.6 

S 

19 

1:47 
L8 

7:80 
5.7 

13:15 
2.3 

20:12 
7.0 

Tu 

19 

4:58 

L4 

10O5 
5.8 

16:46 
2i7 

22:15 
7.5 

Th 

20 

1:16 
2.0 

6:56 
6.5 

18:30 
1.5 

19:40 
6.8 

N 

s 

20 

8:15 
1.9 

8:56 
5.4 

14:20 
2.6 

21:26 
7.4 

W 

20 

6:06 
0.7 

10:55 
5.9 

18.00 
L9 

2806 
8.2 

F 

21 

2H)6 
2.1 

8:10 
6.2 

14:10 
1.8 

20:50 
7.1 

P 

M 

21 

5:10 
1.6 

10O8 
5.5 

16:48 
2.5 

22:28 
8.0 

Th 

21 

6*M 
0.0 

11:40 
6.6 

18-.55 
LI 

23:50 

8.8 

S 

22 

8:88 
2.0 

9:20 
6.1 

14:55 
2.1 

21:55 
7.7 

Tu 

22 

6:28 
0.7 

UOO 
5.9 

18:16 
L9 

23.*20 
8.7 

• 

F 

22 

7:85 
-0.4 

12:15 
7.4 

19:40 
0.8 

•  •        • 

•  •        • 

s 

23 

6:17 
1.6 

10220 
6.2 

16:60 
2.1 

22:45 
8.4 

W 

23 

7:15 
0.0 

11:50 
6.4 

19:10 
L5 

•  «        • 

•  •        • 

E 

S 

23 

0:84 
9.2 

8:14 

-0.7 

12:50 
8.1 

20.'20 
—0.2 
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P 

M 

24 

6:82 
0.8 

11:10 
6.4 

18:26 
L9 

28:85 
9.1 
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Th 

24 

0K)5 
0.8 

7-.58 
-0.6 

12:80 
7.0 

19:55 
0.8 

s 

24 

1:10 
9.3 

8:50 
-0.7 

18:28 
8.6 
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Tu 

25 

7:25 
0.0 

12:00 
6.6 

10:20 
1.6 
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•        •        • 

F 
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9.7 

8:85 
—1.0 
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7.5 
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25 
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-0.5 
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-0.4 
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W 
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9.7 

8:15 
—0.6 
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26 

1:82 
9.8 

9:17 
—1.1 

13:48 
7.9 
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—0.2 
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8.8 
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-0.2 

14:40 
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7.0 
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Time  and  Height  of  High  and 
Low  Water. 
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21 
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23 
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-0.2 

0:24 
8.9 

1:00 
9.1 

1:40 
9.1 

2:20 
8.8 

3:00 
8.2 

3:40 
7.4 

4:24 
6.5 

0:30 
0.8 

1:80 
1.2 

2:54 

1.4 

4:80 
1.2 

5:40 
0.7 

6:27 
0.2 

7K)5 
—0.2 

0K)6 
8.3 

0:45 
8.4 

1:20 
8.2 

1:56 
8.0 

2:80 
7.5 

3K)5 
6.9 

3:45 
6.3 

0:04 
1.0 

0:50 
1.6 

1:40 
1.7 


5:55 
4.9 

735 
4.4 

9:20 
4.7 

10:15 
5.3 

10:55 
6.0 

11:80 
6.9 

12:06 
7.7 

8K)0 
—0.4 

8:38 
—0.5 

9:10 

-rO.8 

9:45 
0.0 

10:20 
0.6 

10:54 
1.1 

11:83 
1.7 

5:15 
5.5 

6:30 
4.8 

8:47 
4.8 

lOHX) 
5.8 

10:42 
6.1 

11:17 
7.0 

11:60 
7.7 

7:48 
-0.4 

8:20 
—0.4 

8:52 
—0.2 

9:30 
0.1 

10K)2 
0.6 

10:40 
1.2 

11:10 
2.0 

4:30 
5.6 

5:22 
4.9 

6:60 
4.5 


12:52 
2.9 

13:40 
8.4 

15:55 
3.2 

nao 

2.7 

18:15 
1.9 

18:67 
1.2 

19:34 
0.5 

12:42 
8.5 

13:18 
9.1 

18:55 
9.4 

14:34 
9.6 

15:15 
9.8 

15:57 
8.9 

16:45 
8.2 

12:12 
2.3 

13:10 
2.8 

14:50 
2.9 

16:34 
2.4 

17:45 
1.6 

18:34 
0.8 

19:18 
0.0 

12:26 

8.4 

13:00 
9.0 

13:38 
9.8 

14:12 
9.3 

14:50 
9.1 

1538 

8.7 

16:10 
8.1 

11:50 
2.5 

12:25 
3.0 

13:10 
8.4 


18:87 
6.4 

20:10 
6.2 

21:25 
6.5 

22:18 

7.1 

28:03 
7.8 

28:45 

8.4 


20:18 
0.0 

20:60 
-0.4 

21:34 
—0.6 

22:10 
-0.4 

22:55 
—0.2 

28:40 
0.2 


17:45 
7.4 

19:10 
6.9 

20:60 
6.8 

21:55 
7.2 

22:46 
7.7 

23:30 
8.1 


20:00 
—0.6 

20:40 
—0.7 

21:18 
—0.7 

22:00 
—0.5 

22:38 
—0.1 

23:20 
0.5 


16:56 
7.4 

17:55 
6.7 

19:20 
6.3 


£ 


O 
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N 


S 
A 


Day  of — 


W. 


W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

9 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 
Th 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


2:58 
L8 

4:25 
L5 

5:27 
LI 

6:13 
0.7 

6:50 
0.4 

7:30 
0.1 

0:40 
8.6 

1:17 

8.5 

1:58 
8.2 

2:40 
7.6 

3:20 
7.0 

4:05 
6.1 

0:22 
0.3 

1:18 
0.8 

2:25 
LO 

3:45 

LI 

5:00 
LO 

5:54 
0.7 

6:38 
0.5 

7:17 
0.4 

0:20 
7.4 

0:55 
7.4 

1:80 
7.2 

2:18 
6.8 

2:45 
6.5 

8:25 
6.1 

4:10 
5.6 

0:25 
LO 

1K)5 
L3 

1*.55 
L5 


8:40 
4.8 

9:43 
5.6 

10:30 
6.4 

11K» 
7.4 

11:40 
8.8 

12:20 
9.1 

8:05 
0.1 

8:44 
0.2 

9:20 
0.4 

lO.-OO 
0.8 

10:45 
LI 

11:25 
L7 

5KK) 
5.4 

6:12 
5.0 

8.^ 
5.1 

9:35 
5.8 

10:17 
6.5 

10:52 
7.8 

11:28 
8.0 

12:04 

8.7 

7:54 
0.3 

8:30 
0.4 

9:05 
0.9 

9:42 
1.2 

10:16 
L5 

10:55 
2.0 

11:30 
2.4 

5:00 
5.2 

6:10 
5.0 

7:44 
6.3 


14:55 
3.8 

16:38 

2.8 

17:40 
2.0 

18.*25 
1.2 

19:10 
0.5 

19'.50 
—0.1 

12:55 
9.7 

13:34 
10.1 

14:12 
10.1 

14:55 
9.9 

15:40 
9.3 

16:27 
8.6 

12:14 
2.2 

13:12 
2.5 

14:26 
2.6 

16.*00 
2.3 

17:18 
1.6 

18:14 
0.9 

19:00 
0.3 

19:42 
—0.2 

12:38 
9.2 

13:15 
.9.4 

13:52 
9.5 

14:28 
9.8 

15H)5 
9.0 

15:48 
8.4 

16:30 

7.8 

12K)5 
2.7 

12:40 
3.1 

13:50 
8.1 


20:44 
6.4 

21:47 
6.9 

22:33 
7.4 

28:16 
8.1 

28:58 
8.5 


20:3U 
—0.5 

21:15 
—0.8 

21:55 
—0.8 

22:42 
—0.6 

23:32 
—0.2 


17:28 

7.7 

18:45 
7.0 

20.-22 
6.7 

21:34 
6.8 

22:25 
7.1 

28.-05 
7.3 

23:45 
7.4 


20:25 
—0.5 

21K)5 
-0.5 

21:48 
-0.4 

22:24 
—0.2 

23K)4 
0.2 

28:43 
0.6 


17:28 
7.2 

18:36 
6.6 

19-.57 
6.5 


£ 


Day  of- 


W.iMo. 


P 
N 
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E 
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F 

S 

M 
Tu 
W 
Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

8 

9 

M 

Tu 

W 

Th 

F 

8 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


3:05 
1.5 

4:15 
L5 

5:22 
L4 

6:13 
LI 

6:57 
0.9 

0:15 
7.8 

0:55 
7.7 

1:40 
7.5 

2:20 
7.2 

6.7 

3:60 
6.2 

0:05 
—0.2 

0:55 
0.4 

1:48 
0.8 

2*.60 
L2 

4.*05 
L4 

5:15 
L4 

6:10 
•  L2 

6:55 
L2 

7:85 
LI 

0'.85 
6.5 

1:15 
6.5 

1-.50 
6.5 

2.-26 
6.4 

3:08 
6.8 

8:50 
6.1 

4:40 
5.9 

0:30 
0.9 

1K)2 
L2 

1:40 
L5 

2.-20 
1.8 


8:55 
5.9 

9:50 
6.7 

10:80 
7.6 

11:10 
8.5 

11:54 
9.3 

7:40 
0.7 

8:20 
0.6 

9:00 
0.8 

9:42 
0.8 

10:25 
LO 

11:16 
L2 

4:45 
5.8 

5:50 
5.5 

734 
6.7 

8:46 
6.1 

9:40 
6.7 

1032 
7.8 

IIKX) 
8.0 

11:40 
8.5 

12:18 
9.0 

8:12 
LO 

8:50 
L2 

935 
L8 

10K» 
1.5 

10:40 
1.8 

11:15 
2.0 

11:45 
2.8 

6-.85 
5.8 

6:48 
5.9 

7*8 
6.2 

9K)5 
6.8 


15:10 
2.8 

16:48 
2.3 

17A5 
L5 

18:45 
0.8 

19:82 
0.0 

12:85 
9.9 

13:15 
10.8 

13:56 
10.4 

14:40 
10.2 

1536 
9.7 

16:17 
8.9 

12KX) 
L6 

12:54 
1.9 

13:55 
2,2 

15:15 
2.2 

16:45 
L9 

17:55 
L8 

18:46 
0.7 

19:90 
0.2 

20:10 
—0.2 

12:55 
9.8 

13-.32 
9.4 

14:10 
9.4 

14:55 
9.1 

15:30 

8.8 

16:14 
8.8 

nm 

7.7 

12:16 
2.4 

12:54 
2.6 

1S*.57 
2.5 

15:30 
2.4 


21:10 
6.7 

22.-02 
7.0 

22:50 
7.4 

23:35 

7.7 


20:20 
—0.5 

21:02 
—0.9 

21:45 
—1.1 1 

22:35 
—0.9 

23:20 
—0.6 


17:12 

8.1 

18:20 
7.2 

19:44 
6.6 

20:55 
6.4 

21:55 
6.4 

22:38 
6.5 

23.-20 
6.5 

23:58 
6.6 


20:50 
—0.4 

21:30 
—0.4 

22:08 
—0.3 

22:45 
—0.1 

2330 
0.2 

28:58 
0.5 


18H» 
7.1 

19:0S 
6.6 

2030 
6.4 

2135 
6.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  height.^,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tbe  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Ck)smopolitan  Standard,  120th  meridian  E.:  Ot>  is  midnight,  12i>  is  noon:  all  hours  leas  than  12  are  in  the 
forenoon  (&.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

%,  new  moon:  ^.  1st  quar.;  Q,  full  moon;  (^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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'                            JANUARY. 

FEBRUARY. 

MARCH. 

2 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

§ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 
1 

W.  Mo. 

W. 
W 

Mo. 

1 

s 

0:27 
1S.0 

6:40 
—0.2 

13:10 
13.8 

19:14 
3.0 

W 

1 

1:35 
18.7 

7:45 
—0.7 

14:10 

14.8 

20:15 
L6 

0:34 
13.7 

6:44 
—0.1 

13:06 
14.5 

19:12 
1.3 

M 

2 

1:06 
18.1 

7-.20 
-0.5 

13:50 
14.2 

19:52 
2.8 

1 

Th 

2 

2:18 
14.0 

8:28 
-0.7 

14:50 
15.0 

20:56 
LI 

Th 

2 

1:18 
14.4 

7:28 
—0.6 

13:45 
15.1 

19:52 
0.4 

Tu 

3 

1:50 
18.1 

8K)4 
-0.6 

14:30 
14.5 

20:32 
2.5 

F 

3 

8:00 
14.2 

9:12 
-0.4 

15:28 
15.0 

21:36 
0.8 

B 

F 

3 

2:00 
15.0 

8:10 
—0.7 

14:24 
15.4 

20:30 
—0.3 

1 

1 

W 

4 

2:80 
13.1 

8:48 
-0.4 

15:12 
14.6 

21:15 
2.3 

E|  S 

4 

3:44 
14.2 

9:66 
0.1 

16K» 
14.7 

22:20 
0.6 

S 

4 

2:42 
15.3 

8:50 
—0.6 

15:06 
15.4 

21:12 
—0.5 

1 

1 

1 

Th 

5 

3:12 
13.0 

9:30 
0.0 

15:64 
14.4 

21:58 
2.2 

S 

5 

4:30 

14.1 

10:40 
0.8 

16:60 
14.1 

23:05 
0.7 

s 

5 

3:26 
15.4 

9:32 
-0.1 

15:42 
14.9 

21:54 
—0.5 

1 

F 

6 

4:00 
12.9 

10:15 
0.6 

16:86 
14.1 

22:45 
2.0 

D 

M 

6 

5:16 
13.7 

11:25 
L7 

17:36 
13.4 

23:55 
0.9 

M 

6 

4:06 
15.0 

10:13 
0.8 

16:22 
14.3 

22:38 
-0.2 

lE 

S 

7 

4:48 
12.8 

11:00 
L8 

17:20 
13.7 

23:32 
1.9 

Tu 

7 

6:10 
13.2 

12:15 
2.7 

18:25 
12.8 

•  •         • 

•  •         • 

P 

Tu 

7 

4:55 
14.3 

11:00 
L8 

17:03 
13.4 

23:26 
0.2 

D 

s 

8 

6:40 
12.7 

11:63 
2.1 

18:07 
13.1 

•  •        • 

•  •        • 

W 

8 

0:47 
LO 

7:14 
12.6 

13:12 
3.6 

19:22 
12.2 

}> 

W 

8 

6:48 
13.5 

11:48 
8.0 

17:64 
12.6 

•        •        • 
■        •        ■ 

M 

9 

0:24 
1.8 

6:38 
12.5 

12:48 
2.6 

19:02 
12.7 

Th 

9 

1:50 
L2 

8:22 
12.2 

14:20 
4.2 

20:28 
12.1 

N 

Th 

9 

0:20 
0.8 

6:48 
12.6 

12:48 
4.0 

18:64 
1L9 

Tu 

10 

1:20 
1.6 

7:42 
12.5 

13:50 
3.2 

20:00 
12,6 

P 

N 

F 

10 

2:66 
LI 

9:86 
12.1 

15:32 
4.8 

21:35 
12.8 

F 

10 

1:28 
L4 

8:00 
1L9 

14:04 
4.5 

20K)5 
1L7 

W 

11 

2:20 
1.2 

8:47 
12.5 

14:54 
3.5 

21:00 
12.6 

S 

11 

4.O0 
0.8 

10:42 
12,6 

16:46 
3.8 

22:44 
12.9 

s 

11 

2:34 

L7 

9:16 
1L8 

16:26 
4.4 

21:28 
12.0 

•Th 

1    1 

12 

8:20 
0.7 

9:65 
12.8 

15:56 
3.5 

21:57 
12.9 

s 

12 

6.-00 
0.2 

11:38 
13.2 

17:46 
3.0 

2^:40 
13.7 

8 

12 

3:44 
L5 

10:25 
12.1 

16:88 
3.7 

22:32 
12.6 

IP 

F 

13 

4.-20 
0.0 

10:56 
13.8 

17:00 
3.3 

22:56 
13.4 

O 

M 

13 

6:55 
—0.3 

12-.30 
13.9 

18:36 
2.2 

•  •         • 

•  •         ■ 

M 

13 

4:47 
LI 

11:22 
12.9 

1734 
2.7 

23:30 
13.4 

Ix 

S 

14 

6:16 
-0.6 

11:50 
18.9 

17:56 

2.8 

23:52 
14.0 

Tu 

14 

0:35 
14.3 

6:48 
-0.7 

18:15 
14.6 

19:22 
1.3 

Tu 

14 

6:42 
0.6 

12:08 
13.7 

18:20 
L6 

■        •        • 
•        •        • 

0 

s 

15 

6:06 
—1.2 

12:42 
14.6 

18:47 
2.2 

•  •        • 

•  •        • 

W 

15 

1:26 

14.8 

7:34 
— LO 

18:56 
15.1 

20K«) 
0.6 

o 

W 

15 

0:26 
14.3 

6:33 
0.1 

12:50 
14.5 

19:00 
0.6 

M 

16 

0:45 
14.4 

7:00 
—1.5 

13:30 
14.9 

19:35 
1.7 

Th 

16 

2:10 
15.0 

8:20 
-0.9 

14:85 
15.4 

20:45 
0.2 

£ 

Th 

16 

1:10 
14.8 

7:20 
—0.3 

13:82 
15.0 

19:42 
-0.1 

Tu  17 

1:85 
14.7 

7:48 
—1.5 

14:20 
16.1 

20:22 
1.4 

E 

F 

17 

2:65 
15.0 

9:04 
—0.4 

15:16 
15.8 

21:28 
0.0 

F 

17 

1:64 
15.1 

8:00 
—0.2 

14:10 

15.1 

20:20 
-0.4 

W 1 18 

2:22 
14.7 

8:34 
—1.3 

16:00 
15.2 

21:08 
LI 

S 

18 

8:40 

14.7 

9:44 
0.2 

15:57 
14.8 

22:10 
0.2 

S 

18 

2:34 
15.8 

8:36 
0.0 

14:46 
15.0 

20:58 
-0.5 

Th 

19 

8:12 
14.6 

9:24 
-0.7 

15:42 
15.0 

21:55 
LO 

s 

19 

4:20 
14.2 

10:25 
LO 

16:85 
14.2 

22:50 
0.6 

s 

19 

8:10 
14.9 

9:16 
0.6 

16:22 
14.6 

21:86 
— C.3 

E 

F 

20 

4:00 
14.0 

10:15 
0.1 

16:25 
14.7 

22:40 
].l 

M 

20 

6:02 
18.4 

11K)6 
2.1 

17:15 
13.4 

28:80 
LI 

M 

20 

8:50 
14.4 

9:50 
L4 

16:00 
18.9 

22:12 
0.2 

S 

21 

4:50 
13.6 

11:00 
1.1 

17:10 
13.9 

23:25 
L3 

c 

Tui21 

5:50 
12.6 

11:50 
3.1 

18:00 
12.5 

•  •        • 

•  «        • 

A 

Tu 

21 

4:30 
13.7 

10:30 
2.3 

16:36 
13.0 

22:54 
0.9 

X 

8 

22 

6:38 
12.9 

11:45 
2.0 

17:68 
13.3 

•  ■         • 

•  •         • 

A 

W 

22 

0:18 
1.7 

6:40 
11.8 

12:40 
4.1 

18:50 
1L7 

W 

22 

6:14 
12.9 

11:10 
3.8 

17:16 
12.1 

23:38 
L6 

1 

M 

23 

0:14 
1.6 

6:30 
12.2 

12:34 
3.0 

18:44 
12.6 

Th 

23 

1:12 
2.3 

7:42 
1L3 

13:38 

4.8 

19:48 
ILl 

s 

Th 

23 

6K)4 
12.2 

11:58 
4.2 

18:04 
1L2 

•  •        • 

•  •        • 

Tu 

24 

1.-06 
2.0 

7:28 
11.7 

13:28 
3.8 

19:28 
12:1 

S 

F 

24 

2:10 
2.6 

8:49 
ILl 

14:54 
5.1 

20:55 
11.0 

F 

24 

0:30 
2.3 

7Hr2 
1L6 

18:00 
4.8 

19:04 
10.7 

A 

W 

25 

2:00 
2.1 

8:30 
U.8 

14:30 
4.4 

20:36 

n.8 

S 

25 

8:15 
2.5 

9:56 
1L3 

16K» 
4.8 

22:00 
1L3 

S 

25 

1:30 
2.7 

8.-07 
11.3 

14:17 
4.9 

20:20 
.10.6 

Th 

26 

2:58 
2.1 

9:35 

n.3 

15:85 
4.6 

21:34 

n.7 

H 

26 

4:14 
2.0 

10:54 
12.0 

17:06 
4.2 

22:56 
12.0 

6 

26 

2:36 
2.8 

9:16 
1L5 

15:80 
4.7 

21:80 
11.1 

F 

27 

8:50 
1.9 

10:82 
11.7 

16:37 
4.5 

22:30 
12.0 

M 

27 

5:08 
L3 

11:42 
12.8 

17:54 
8.3 

23:48 
12.8 

M 

27 

8:42 
2.5 

10:16 
12.1 

16:32 
3.8 

22:32 
12.0 

S 

S 

28 

4:45 
1.4 

11:25 
12,2 

17:80 
4.1 

23:20 
12.3 

Tu 

28 

6:56 
0.6 

12.-26 
13.7 

18:35 
2.8 

«        •        • 
■        •        • 

Tu 

28 

4:40 
L8 

11:07 
18.0 

17:20 
2.6 

23:24 
13.0 

1 
1 

s 

29 

5:32 
0.7 

12:08 
13.0 

18:17 
3.5 

•         •         - 
■         •         • 

W 

29 

5:35 
LO 

11:62 
13.8 

18:06 
L4 

•  •        • 

•  •        • 

1 

M 

30 

0:10 
12.8 

6.-20 
0.2 

12:62 

13.7 

19:00 
2.9 

E 

• 

Th 

30 

0:10 
14.1 

6:20 
0.3 

12:35 
14.6 

18:44 
0.8 

Tu 

31 

las 

7:02 
—0.4 

18:32 
14.3 

19:38 
2.2 

F 

31 

0:65 
15.0 

7:06 
-0.2 

13:16 
15.1 

19:28 
-0.5 

Th«ti^ 

acomparif 

imm  Mean 

which  is  7. 

'  unless  am 

Tbetii 
noon  (a.  n 
S:47  p.  m. 

#,  nett 
eqcuuor;  A 

lea  are  placed  in  the  oider  of  occurrence,  wi 
on  of  oonsecutive  heights  will  indicate  whe 
I  Lower  Low  Water,  which  is  approximate! 
4  feet  below  mean  sea  level.    To  find  the  dt 
inus  (— )  is  before  the  height,  in  which  case 

He  osed  Is  Cosmopolitan  Standard,  120th  me 
l),  all  greater  are  in  the  afternoon  (p.  m.)  a 

r  moon;  }),  Ist  quar.;  Q,  fnll  moon;  C<  3d  ( 
L,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
ther  It  is  high  or  low  water.   The  heights,  ii 
Y  the  datum  of  soundings  on  the  Admiral 
ipth  of  water,  add  the  tabular  height  to  the 
!  subtract  it. 

ridian  E.;  Q^  is  midnight,  12i>  is  noon;  all  ho 
ind  when  diminished  by  12  give  the  times  a 

)uar.;  £,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

urs  less  than  12  are  in  the  fore- 
fter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 
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APRIL. 

MAY. 

JUNE. 

I 

1 

• 

Day  of— 

Time  and  Height  of  High  and 
liow  Water. 

8 

Day of— 

Time  and  Hei^t  of  High  and 
LowWater. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 
S 

Mo. 
1 

W. 
M 

Mo. 
1 

W. 

Mo. 
1 

1:86 
16.6 

7:45 
—0.5 

13:64 
15.3 

20:04 
—1.2 

1*.58 
16.1 

8K» 
0.6 

14  .-04 
16.0 

20:18 
—2.1 

Th 

3:15 
15.3 

9:17 
2.0 

15:17 
13.9 

21:85 

—LI 

P 

8 

2 

2:18 

16.0 

8:26 
-0.2 

14:32 
15.2 

20:44 
—1.5 

Tu 

2 

2:44 
16.0 

8:48 
LO 

14:46 
14.6 

21:04 
-L8 

F 

2 

4:06 

14.8 

10:15 
2.3 

16:10 
13.4 

22:30 
—0.3 

1 

M 

3 

8:00 
15.9 

9:08 
0.8 

15:10 
14.8 

21:26 
—1.4 

N 

W 

3 

3:30 
15.5 

9:32 
L7 

15:30 
13.9 

21:53 
—1.1 

S 

3 

4:68 
14.1 

11.-07 
2.6 

17:10 
12.8 

28:24 

0.7 

Tu 

4 

3:47 
15.4 

9:54 
1.2 

15:52 
14.1 

22:12 
—0.9 

Th 

4 

4:20 
14.7 

10:23 
2.4 

16:22 
13.1 

22:44 
—0.2 

1> 

s 

4 

6:54 
13.6 

12:08 
2.7 

18:15 
12.4 

1 

•         ■         ■ 

N 

W 

5 

4:37 
14.6 

10:37 
2.2 

16:86 
18.2 

23:05 
—0.1 

1> 

F 

5 

6:16 
13.8 

11:18 
3.1 

17:20 
12.4 

23:42 
0.8 

M 

5 

0:26 
L6 

6:50 
13.2 

13K)6 
2.7 

19:20 
12.0 

D 

Th 

6 

6:30 
13.7 

11:30 
3.2 

17:30 
12,4 

•         •         • 

■         •         • 

S 

6 

6:15 
13.0 

12:25 
3.6 

18.-28 
11.9 

•  •        • 

•  •        ■ 

£ 

Tu 

6 

1:32 
2.4 

7:46 
12.7 

14:06 
2.4 

20:25 
1-2. 1 

F 

7 

0:00 
0.8 

6:32 
12.7 

12:35 
4.0 

18:38 
1L7 

» 

7 

0:45 
L7 

7ri» 
12.5 

18:37 
3.6 

19:45 
1L8 

, 

W 

7 

2:35 
2.8 

8:43 
12.7 

15304 
L9 

21.-28; 
12.3! 

S 

8 

1:05 
1.6 

7:40 
12.0 

13:52 
4.3 

19:55 
11.5 

M 

8 

1:55 
2.3 

8:25 

12.4 

14:45 
3.2 

20:55 
11.9 

Th 

8 

3:34 
2.9 

9:38 
13.0 

15:65 
L4 

22  A4 
12.5 

S 

9 

2:14 
2.1 

8:64 
11.9 

15:12 
4.0 

21:14 
1L8 

£ 

Tu 

9 

3:06 
2.5 

9:24 
12.6 

15:42 
2.5 

21:56 
12.4 

F 

9 

'   4.-28 
3.0 

10:30 
13.2 

16:42 
0.8 

23:14 
12.9 

M 

10 

3:26 
2.1 

10:00 
12.3 

16:20 
3.1 

22:20 
12.5 

W 

10 

'4.*06 
2.4 

10:18 
12.9 

16'.32 

L8 

22:52 
13.1 

S 

10 

5:17 
3.0 

11:14 
13.3 

17:26 
0.4 

23:58 
13,2; 

Tu 

11 

4:30 
1.9 

10:54 
13.0 

17:10 
2.1 

23:17 
18.3 

Th 

11 

6:00 
2.0 

11:10 
13.6 

17:18 
0.9 

23:40 
13.6 

8 

11 

d:00 
8.0 

11:66 
13.4 

18:08 
0.0 

•  •        • 

•  ■         • 

E 

W 

12 

5.-28 
1.4 

11:40 
13.6 

17:52 
L3 

•  a          • 

•  •          • 

F 

12 

5:48 
L9 

11:50 
14.0 

18:00 
0.2 

■         •         • 
•         •         • 

o 

A 

M 

12 

0:40 
13.6 

6:40 
3.0 

12:36 
13.3 

18:48 
—0.2 

c 

Th 

13 

0:03 
13.9 

6:18 
LO 

12:25 
14.8 

18:35 
0.3 

o 

S 

13 

0:24 
14.0 

6:30 
L8 

12:30 
14.1 

18:38 
—0.3 

3 

Tu 

13 

1:20 
13,7 

7:10 
3.0 

13:15 
13.1 

19:28 
—0.3 

F 

14 

0:48 
14.6 

6:47 
0.7 

13:03 
14.7 

19:13 
—0.3 

s 

14 

1:04 
14.2 

7:06 
L9 

13:06 
14.0 

19:17 
-0.6 

W 

14 

1:68 
13.9 

8.-00 
3.0 

18:54 
12.9 

20:10 
-0.2, 

S 

15 

1*.80 
14.9 

7:36 
0.7 

13:40 
14.7 

19:50 
—0.7 

M 

15 

1:40 
14.3 

7:42 
2.1 

13:43 
13.8 

19:55 
—0.6 

Th 

15 

2:88 
14.0 

8:40 
3.0 

14:85 
12.6 

20:50 
0.0' 

s 

16 

2:06 
14.9 

8:10 
LO 

14:16 
14.6 

20:25 
-0.7 

A 

Tu 

16 

2:20 
14.3 

8:20 
2.4 

14:18 
18.4 

20:40 
-0.3 

F 

16 

3:20 
13.9 

9:18 
3.1 

16:17 
12.3 

21:36 
0.5 

M 

17 

2:44 
14.7 

8:46 
L6 

14:48 
14.0 

21:00 
-0.4 

S 

W 

17 

2:57 
14.1 

8:58 
2.7 

14:54 
12.8 

21:13 
0.1 

S 

17 

4K)0 
13.8 

10:05 
3.1 

16:00 
12.1 

22:24 
LO 

A 

Tu 

18 

3:22 
14.8 

9:22 
2.1 

16:25 
13.3 

21:42 
0.1 

Th 

18 

3:40 
13.8 

9:40 
3.1 

15:32 
12.2 

21.55 
0.7 

8 

18 

4:45 
13.5 

10:65 
3.1 

16:50 
1L9 

23:08  1 

L5 

W 

19 

4:00 
13.8 

10.-00 
2.8 

16:00 
12.5 

22«2 
0.8 

F 

19 

4:23 
13.4 

10:24 
3.6 

16:15 
11.7 

22:40 
1.3 

M 

19 

5:38 
13.3 

11:42 
8.1 

17:46 
1L8 

23:58 
2.1 

S 

Th 

20 

4:45 
18.2 

10:48 
3.5 

16:40 

n.7 

23:06 
L5 

S 

20 

5:10 
13.0 

11:12 
3.8 

17K)5 
11.2 

23:82 
2.0 

1 

Tu 

20 

6:22 
13.0 

12:84 
2,6 

18:44 
12.0 

«         •        • 
•         •        • 

F 

21 

6:34 
12.6 

11:80 
4.1 

17:28 
U.l 

23:56 
2.3 

C 

s 

21 

6.-02 
12.6 

12:08 
3.8 

18K)6 
ILO 

•  •        • 

•  «        • 

W 

21 

0:64 
2.6 

7:12 
12.7 

13:28 
2.1 

19:43 
12.3; 

(L 

S 

22 

6:28 
12.0 

12:32 
4.5 

18:30 
U.6 

•  •        ■ 

•  •        • 

M 

22 

0:28 
2.4 

6:57 
12.4 

13:10 
3.7 

19:16 
11.1 

Th 

22 

1:64 
2.7 

8K» 
12.8 

14.-23 
L6 

20:45, 
12.7 

S 

23 

0:65 
2.7 

7:20 
U.7 

13:42 
4.6 

19:45 
10.6 

Tu 

23 

1:80 
2.7 

7:55 
12.4 

14:10 
3.1 

20.^ 
1L7 

F 

23 

2:52 
2.8 

9HH 
13.0 

15:20 
0.8 

21:46  , 
13.2 

• 

M 

24 

2:04 
2.8 

8:36 
1L8 

14:50 
4.0 

20:57 
1L2 

£ 

W 

24 

2:35 
2.7 

8:50 
12.6 

16:05 
2.2 

21:20 
12.5 

S 

24 

3:51 
2.8 

9:56 
13.3 

16:14 
0.0 

22:44  1 
13.8 

Tu 

25 

3:10 
2.6 

9:35 
12.4 

15:50 
3.1 

22:00 
12.2 

Th 

25 

8:32 
2.4 

9:45 
13.1 

15:57 
L3 

22:20 
13.4 

8 

25 

4:48 
2.7 

10:50 
13.6 

17:08 
-0.8 

23:38 
14.3 

W 

26 

4:10 
2.1 

10:25 
12.9 

16:38 
2.0 

22:51 
13.2 

F 

26 

4:28 
2.0 

10:37 
13.7 

16:50 
0.1 

23:10 
14.3 

P 

• 

M 

26 

6:42 
2.5 

11:41 
14.0 

18K)0 
— L6 

1 

•  ■        • 

•  •        » 

£ 

Th 

27 

5:00 
1.6 

11:16 
18.7 

17:28 
0.7 

23:40 
14.3 

S 

27 

5:18 
L7 

11:24 
14.2 

17:36 
-0.9 

■         «         ■ 
•         ■         • 

N 

Tu 

27 

0:31 

14.8 

6:34 
2.2 

12:32 
14.3 

18-^ 
— L9 

1 

F 

28 

6:50 
0.7 

12:00 
14.4 

18:10 
-0,5 

•  •        • 

•  •         • 

• 

8 

28 

0:00 
15.0 

6:05 
1.5 

12:08 
14.5 

18:22 
— L7 

W 

28 

1:21 
15.1 

7:25 
2.0 

13.-22 
14.4 

19:40 
— Ld 

• 

S 

29 

0:26 
16.3 

6:36 
0.4 

12:42 
14.9 

18:52 
— L4 

P 

M 

29 

.0:50 
16.5 

6:54 
L4 

12:56 
14.7 

19:10 
—2.1 

Th 

29 

2:10 
16.2 

8:14 
1.8 

14:22 

14.4 

20:30 
— L7 

P 

s 

30 

1:12 
15.9 

7:18 
0.3 

13:22 
15.1 

19:35 
—2.0 

N 

Tu 
W 

30 

31 

1 

1:40 
16.9 

2:26 
15.7 

7:40 
L5 

8:28 
1.7 

13:40 
14.7 

14:27 
14.4 

19:57 
—2.2 

20:47 

-L8 

F 

30 

2:58 
16.1 

9:06 
L7 

14:36 
14.2 

21i» 
—1.1 

1 

Thetid 
a  comparist 
from  Mean 
is  7.4  feet  I 
unless  a  mi 

TheUD 
noon  (a.m. 
3:47  p.  m. 

#,  new 
equator;  A, 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
Lower  Low  Water,  which  is  approximately 
)elow  mean  sea  level.    To  find  Ohe  depth 
nus  (— )  sign  is  before  the  height,  in  which 
le  used  is  Cosmopolitan  Standard,  120th  mei 
),  all  greater  are  in  the  afternoon  (p.m)  an 

moon ;  3),  1st  quar.;  O.  ^"^1  moon;  (^,  3rd  q 
P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.   The  heights,  ir 
the  datum  of  soundings  on  the  Admiralty  Ch 
of  water,  add  the  tabular  height  to  the  8< 
case  subtract  it. 

-idian  E.;  0>>  is  midnight.  12>>  is  noon;  all  hoi 
d  when  diminished  by  12  give  the  times  af 

uar.;  £,  moon  on  the  equator:  N,  S,  moon  f 

>n  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
)undings  given  on  the  chart, 

jrs  less  than  12  are  in  the  fore- 
ter  noon;  for  Instance,  15:47  is 

arthest  north  or  Boath  of  the  i 
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JULY. 

AUGUST. 

SEPTEMBER. 

a 

'8 
3 

Day  of— 

Time  and  Heis'ht  of  High  and 
Low  Water. 

§ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

s 

Mo. 

1 

W. 
Tu 

Mo. 
1 

W. 
F 

Mo. 
1 

8:46 
14.9 

9:55 
L6 

15£8 
18.8 

22:12 
—0.8 

4:50 
14.8 

11K>4 
0.9 

17:18 
18.5 

28:26 
L6 

D 

5:42 
12.6 

12K)2 
L6 

1824 
12.0 

•  ■        ■ 

•  •        • 

8 

2 

4:85 
14.5 

10:48 
1.6 

16:55 
18.4 

28:17 
0.6 

D 

W 

2 

5:87 
18.7 

11:62 
LI 

18:11 
12.7 

•  •        ■ 

•  •        ■ 

A 

8 

2 

0:25 
4.0 

6:82 
1L8 

12:56 
2.1 

19:25 
1L4 

E 

M 

3 

5:24 
14.1 

11:39 
1.7 

17:62 
12.9 

•  ■        • 

•  ■        • 

Th 

3 

0:15 
2.6 

625 
13.0 

12:45 
L6 

19:07 
12.1 

S 

8 

3 

1:27 
4.7 

7:81 
11.2 

13:58 
2.5 

20:82 
ILl 

Tu 

4 

OKW 
1.6 

6:14 
18.5 

12:80 
L8 

18:47 
12.5 

F 

4 

1:08 
8.6 

7:17 
12.4 

13:88 
L8 

20:08 
1L6 

M 

4 

2:40 
5.0 

8:38 

n.o 

14:55 
2.6 

21:88 
1L8 

1 

W 

5 

0:54 
2.4 

7K)7 
13.0 

13:27 
1.8 

19:60 
12.1 

A 

S 

5 

2K)6 
4.2 

8:13 
12.0 

14:35 
2.0 

21:12 

n.4 

Tu 

6 

8:60 
4.8 

9:44 

n.3 

15:57 
2.2 

22:87 
11.9 

Th 

6 

1:52 
8.1 

8:00 
12.8 

14:22 
1.7 

20:62 
U.9 

8 

6 

8:14 
4.6 

9:12 
11.8 

15:82 
L9 

22:12 

n.6 

W 

6 

4:u0 
4.1 

10:42 

n.9 

16:49 
L6 

23:24 
12.7 

F 

7 

2:52 
8.6 

8:55 
12.6 

15:15 
L5 

21:50 
11.9 

S 

M 

7 

4:18 
4.5 

10:10 
11.9 

16:26 
L6 

23:05 
12.0 

Th 

7 

b'JSfi 
3.3 

11:82 
12.7 

17:88 
0.9 

•  •        • 

•  ■        • 

S 

8 

8:50 
3.9 

9:49 
12.5 

1BK>7 
L2 

22:45 
12.1 

Tu 

8 

5:14 
4.2 

11H)3 
12.2 

17:16. 
LI 

23:62 
12.6 

o 

F 

8 

0:06 
18.6 

6:16 
2.3 

12:17 
18.5 

18:26 
0.3 

A 

8 

9 

4:45 
4.0 

10:40 
12.6 

16:55 
0.9 

23:38 
12.5 

W 

9 

6:01 
3.7 

11:62 
12.6 

18:02 
0.6 

•  •        • 

•  ■        • 

8 

9 

0:45 
14.2 

6:58 
L4 

18:00 
14.2 

19:06 
-0.1 

S 

M 

10 

5:85 
3.8 

11:28 
12.7 

17:40 
0.6 

•        •        • 
»        •        • 

O 

Th 

10 

0:84 
13.2 

6:43 
3.1 

12:87 
13.0 

18:46 
0.1 

E 

8 

10 

1:28 
14.8 

7:31 
0.5 

13:40 
14.8 

19:48 
—0.8 

0;Tu 

1 

11 

0:17 
12.9 

6:20 
8.6 

12:12 
12.8 

18:24 
0.2 

F 

11 

1:14 
18.9 

7:22 
2.4 

13:20 
13.4 

19:80 
-0.2 

M 

11 

2K)1 
15.1 

8:10 
-0.1 

14:22 
15.1 

20:28 
-0.3 

W 

12 

0:57 
18.3 

7:02 
8.4 

12:55 
12.9 

19K)7 
0.0 

S 

12 

1:52 
14.4 

7:59 
L8 

14  KX) 
13.8 

20:12 
-0.8 

Tu 

12 

2:40 
15.0 

8:48 
—0.3 

15.-01 
15.2 

21:08 
0.2 

Th 

13 

1:87 
18.7 

7:42 
8.1 

18:36 
13.0 

19:48 
-0.1 

8 

13 

2:30 
14.7 

8:30 
1.8 

14:42 
14.0 

20:53 
-0.1 

W 

13 

8:17 
14.7 

9:28 
-0.4 

15:45 
15.0 

21:60 
0.9 

F 

14 

2:16 
14.1 

8:22 
2.8 

14:17 
18,0 

20:31 
-0.1 

£ 

M 

14 

3:08 
14.8 

9:17 
0.9 

16:25 
14.1 

21:35 
0.3 

Th 

14 

8:55 
14.1 

10:12 
-0.2 

16:82 

14.4 

22:32 
L8 

S 

16 

2:57 
14.8 

9:00 
2,5 

15:00 
18.0 

21:14 
0.2 

Tu 

16 

8:47 
14.6 

9:58 
0.6 

16H)9 
14.1 

22:17 
0.8 

F 

16 

4:86 
18.7 

10:68 
0.2 

1722 
18.7 

28:20 
2.9 

8 

16 

8:88 
14.8 

9:48 
2.2 

15:44 
18.0 

21:58 
0.6 

W 

16 

4:29 
14.1 

10:42 
0.7 

16:64 
18.8 

28K)1 
L6 

c 

8 

16 

5:24 
12.6 

11:52 
0.8 

1822 
12.8 

•  •        • 

•  •        ■ 

M 

17 

4:18 
14.1 

10:27 
L9 

16:82 
12.9 

22:42 
1.2 

C 

Th 

17 

6:12 
13.5 

11:28 
0.8 

17:45 
13.3 

28:48 
2.5 

N 
P 

8 

17 

0:18 
8.8 

6:22 
1L9 

12:53 
L3 

19:28 
12.1 

.E 

Tu 

18 

5:00 
18.8 

U:12 
1.7 

17:22 
12.9 

28:80 
1.8 

F 

18 

5:57 
12.8 

12:19 
1.0 

18:44 
12.8 

•  •        • 

•  •        • 

M 

18 

1:80 
4.4 

7:84 

n.6 

14:02 
L7 

20:42 
1L9 

c 

VV 

19 

5:44 
13.8 

11:59 
L5 

18:12 
12.8 

•  ■        • 

•  •        • 

8 

19 

0:42 
8.4 

6^51 
12.8 

13:18 
LI 

19:49 
12.4 

Tu 

19 

2:58 
4.4 

8:52 
1L8 

15:12 
L6 

21:62 
12.2 

Th 

20 

0:21 
2.8 

6:84 
18.0 

12:62 
1.4 

19:11 
12.6 

N 

8 

20 

1:47 
4.1 

7:58 
12.1 

14:22 
L2 

21KX) 
12.2 

W 

20 

4:05 
8.7 

10:02 
12.5 

16:17 
L2 

22:61 
12.9 

1 

F 

21 

1:16 
8.0 

7:27 
12.7 

13:49 
1.1 

20:18 
12.6 

P 

M 

21 

8:00 
4.8 

9:02 
12.2 

1558 
1.0 

22:08 
•  12.5 

Th 

21 

5:08 
2.7 

11:04 
13.4 

17:15 
0.7 

28:41 
18.7 

8 

22 

2:17 
8.5 

8:28 
12.5 

14:48 
0.7 

21:20 
12.7 

Tu 

22 

4:13 
4.0 

10:12 
12.7 

16:31 
0.6 

23:08 
18.0 

• 

F 

22 

5:51 
L5 

11:58 
14.8 

18:07 
0.1 

•  ■        ft 

•  •        ■ 

S 

23 

8:20 
8.7 

9:24 
12,7 

15:48 
0.8 

22:23 
13.0 

W 

23 

5:15 
8.2 

11:18 
13.5 

17:28 
-0.1 

•  •        • 

•  •        • 

E 

8 

23 

0:25 
14.5 

6:86 
0.5 

12:45 
14.9 

18:55 
-0.2 

N 

P 

M 

24 

4:25 
8.6 

10:24 
18.0 

16:47 
-0.8 

23:28 
18.5 

• 

Th 

24 

0:01 
13.8 

6:09 
2.2 

12:08 
14.2 

18:21 
—0.6 

6 

24 

1:08 
16.1 

7:17 
—0.2 

18:88 
15.3 

19:37 
—0.3 

Tu 

25 

5:25 
8.6 

11  .-28 
13.6 

17:42 
—0.9 

•  •        • 

•  •        • 

F 

26 

0:48 
14.5 

6:56 
1.8 

13:00 
14.8 

19:10 
-0.9 

M 

26 

1:47 
16.2 

7:66 
-0.7 

14H)9 
15.5 

20:18 
0.0 

# 

W 

26 

0:16 
14.1 

6:2a 
2.6 

12:18 
14.2 

18:35 
—1.3 

8 

26 

1:32 
15.0 

7:40 
0.5 

13:48 
16.2 

19:58 
-0.9 

Tu 

26 

2.-25 
16.1 

8:36 
—0.8 

14:50 
15.1 

20:55 
0.7 

Th 

27 

14.6 

7:10 
L9 

13:11 
14.6 

19:25 
— L4 

E 

8 

27 

2:13 
16,8 

8:23 
—0.1 

14:34 
16.2 

20:48 
—0.5 

W 

27 

8:01 
14.7 

9:14 
-0.6 

15:81 
14.6 

21:33 
L4 

F 

28 

I'M 
15.0 

8:00 
L4 

14:02 

14.8 

20:13 
—1.3 

M 

28 

2:67 
16.3 

9:07 
—0.3 

15:19 
16.0 

21:26 
0.0 

Th 

28 

8:38 
14.0 

9:68 
0.0 

16:14 
18.9 

22:12 
2.4 

S 

29 

2:88 
15.2 

8:47 
LO 

14:62 
14.8 

21:08 
-0.9 

Tu 

29 

3:87 
14.9 

9:48 
—0.1 

16:00 
14.6 

22:07 
0.9 

F 

29 

4:17 
13.0 

10:35 
0.7 

16:58 
13.0 

22:60 
8.3 

E 

s 

30 

8:28 
15.2 

9:82 
0.7 

15:42 
14.5 

21:52 
-0.2 

W 

30 

4:16 
14.3 

10:29 
0.2 

16:44 
13.7 

22:50 
L8 

A 

S 

8 

30 

4:69 
12.1 

11:22 
L6 

17:48 
12.2 

23:45 
4.2 

M 

31 

4K)6 
14.9 

10:20 
0.7 

16:81 
14.0 

tho  or 
cutive  ] 

Low  MS 
means 
Ignisb 

[Mlitan 
in  the 

iar.;  Q, 
see  or  p 

22:38 
0.7 

Th 

31 

4:57 
18.5 

11:12 
0.8 

17:82 
12.9 

28:84 
2.9 

Thetl<3 
day;  aeon 
reckoned  f 
and  which 
chart,  unk 

TheUD 
noon  (a.  m 
3:47  p.  m. 

#,  ne^ 
equator;  A 

lesare  placed  in 
ipariflon  of  conse< 
rom  Mean  Lower 
is  7.4  feet  below 
sasaminus  (— )  s 

ne  used  is  Gosmo] 
.),  all  greater  are 

r  moon;  }),  Istqu 
,  P,  moon  in  apoi 

der  of  occurrence, 
heights  win  indical 
'ater,  which  is  appr 
ea  level.    To  flna  t 
efore  the  height,  in 

Standard,  120th  me 
afternoon  (p.  m.),a 

full  moon;  (J,  8d  ( 
>erigee. 

with  their  times  on  the  first  line  and  heig 
je  whether  it  is  high  or  low  water.    The  in 
oximately  the  datum  of  soundings  on  the  Ac 
he  depth  of  water,  add  the  tabular  height  1 
which  case  subtract  it. 

ridlan  E;  O^  is  midnight,  12f^  is  noon;  all  hoi 
nd  when  diminished  by  12  give  the  times  a 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

hts  on  the  second  line  of  each 
Bights,  in  feet  and  tenths,  are 
[mlralty  Charts  for  this  region, 
to  the  soundings  given  on  the 

[ITS  lem  than  12  are  In  the  fore- 
fter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 

200 


AMOY  (Inner  Harbor).  CHINA,  1911. 


OCTOBER. 


• 

a 

8 

Day of— 

w.  Imo. 

1 

S 

1 

M 

2 

Tu 

3 

W 

4 

Th 

6 

F 

6 

£ 

S 

7 

o 

» 

8 

M 

9 

Tu 

10 

W 

11 

p 

Th 

12 

F 

13 

N 

S 

14 

c 

s 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

£ 

F 

20 

S 

21 

• 

S 

22 

M 

23 

Tu 

24 

W 

26 

Th 

26 

F 

27 

s 

A 

S 

28 

s 

29 

D 

M 

30 

Tu 

31 

Time  and  Height  of  High  and 
Low  Water. 


5:50 
11.2 

0:50 
4.9 

2:07 
6.1 

8:20 
4.6 

4:17 
8.7 

6K)8 
2.6 

5:48 
1.4 

0:14 
14.8 

0:58 
14.8 

1-.80 
15.1 

2:07 
15.0 

2:46 
14.6 

8:25 
14.0 

4:09 
18.2 

5:01 
12.4 

0.-03 
4.0 

1:20 
4.8 

2:40 
4.0 

8:47 
8.1 

4:49 
2.0 

5:25 
1.1 

0:00 
14.4 

0:49 
14.8 

1:17 
14.9 

1:52 
14.7 

2.-28 
14.2 

8H)5 
18.4 

8:42 
12.6 

4:28 
11.7 

5:12 
10.9 

0:19 
4.6 


12:18 
2.3 

6:52 
10.4 

8:07 
10.5 

9:17 
11.0 

10:17 
11.8 

11:08 
12.8 

11:58 
13.8 

6:28 
0.5 

7H)1 
-0.5 

7:40 
—1.2 

8:20 
—1.5 

9:02 
—1.4 

9:45 
—0.9 

10-.85 
—0.2 

11:80 
0.7 

6K)5 
11.8 

7.-28 
11.5 

8:48 
11.8 

9:53 
12.5 

10:50 
13.2 

11:19 
14.0 

6:09 
0.1 

6:47 
-0.7 

7:25 
—1.5 

8:05 
—1.5 

8:42 
-0.7 

9:22 
—0.1 

10:03 
0.7 

10:48 
1.5 

11:40 
2.8 

6:15 
10.4 


18:47 
11.6 

18:14 
2.8 

14:20 
3.0 

15:25 
2.7 

16:23 
2.0 

17:14 
1.8 

18.-00 
0.7 

12:36 
14.7 

13:15 
15.5 

18:56 
15.9 

14-.88 
16.8 

15:28 
15.4 

16:11 
14.7 

17H)4 
13.8 

18:08 
12.9 

12:83 
1.5 

18:48 

2.1 

14:55 
2.2 

16:02 
1.9 

17:00 
1.5 

17:50 
1.0 

12:24 
14.8 

13K)6 
15.1 

13:46 
15.1 

14:25 
14.9 

15:04 
14.5 

15:40 
13.9 

16:28 
13.2 

17:17 
12.5 

18:12 
12.0 

12:35 
2.8 


19:52 
11.2 

21:00 
11.4 

21:60 
12.0 

22:47 
12.8 

23:31 
18.7 


18:42 
0.1 

19.-22 
-0.1 

20KX2 
0.1 

20:43 
0.5 

21:25 
1.3 

22:10 
2.2 

28:01 
3.1 


19:12 
12.2 

20:23 
12.0 

21:30 
12.3 

22:25 
13.0 

28:14 
13.6 


18:36 
0.7 

19:12 
0.7 

19:60 
1.0 

20:27 
1.5 

21:08 
2.1 

21:43 
2.8 

22:27 
8.5 

28:17 
4.2 


19:13 
11.7 


NOVEMBER. 


a 

8 


p 

N 


E 


S 
A 


Day  of— 


W.  Mo. 


W 
Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 
8 
M 
Tu 
W 
Th 
F 
S 
8 
M 
Tu 


F 

S 

8 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


W  22 
Th  23 


24 
25 
26 


Time  and  Heieht  of  EUgh  and 
Low  Water. 


M   27 
Tu  28 


W 
Th 


29 
30 


1:27 
4.6 

2:85 
4.1 

8:81 
8.2 

4:18 
2.1 

5K)5 
0.9 

5:48 
—0.3 

0:18 
14.8 

0:58 
15.0 

1:89 
14.9 

2:20 
14.6 

8:05 
14.0 

8:53 
13.8 

4:50 
12.5 

5:56 
11.9 

llOb 
3.6 

2:11 
3.2 

8:12 
2.5 

4:07 
1.7 

4:65 
0.8 

5:37 
0.0 

0:08 
14.2 

0:48 
14.3 

1:85 
14.0 

2:02 
13.6 

2:39 
13.0 

3:18 
12.4 

8:59 
11.8 

4:58 
11.3 

5:47 
10.9 

0:45 
3.8 


7:29 
10.4 

8:42 
11.0 

9:48 
1L8 

10:82 
12.8 

U:20 
14.1 

12K>5 
15.0 

6:30 
—1.3 

7:10 
—1.9 

7:53 
—2.1 

8:38 
—1.9 

9:26 
—1.3 

10:18 
—0.4 

11:18 
0.6 

12:15 
1.6 

7:12 
U.7 

8:22 
11.8 

9:28 
12.8 

10:28 
13.0 

11:20 
18.6 

12:05 
14.0 

6:18 
—0.6 

6:58 
—0.9 

7:37 
—0.7 

8:16 
—0.6 

8:56 
-0.1 

9:38 
0.5 

10:22 
L8 

11:10 
2.0 

12:05 
2.6 

6:58 
10.9 


13:45 
8.0 

14:50 
2.9 

15:50 
2.4 

16:42 
1.9 

17:29 
1.1 

18:12 
0.8 

12:50 
16.7 

18:35 
16.0 

14:19 
16.0 

15:07 
15.6 

15:66 
14.9 

16:47 
14.0 

17:45 
13.2 

18:48 
12.6 

18:25 
2.2 

14:84 
2.5 

15:42 
2.6 

16:88 
2.1 

17:25 
L9 

18:08 
1.8 

12:45 
14.3 

18:25 
14.5 

14:08 
14.6 

14:42 
14.3 

15:28 
13.9 

16:06 
13.6 

16:51 
13.0 

17:41 
12.6 

18:35 
12.4 

18:05 
3.0 


20:16 
11.8 

21:13 
12.1 

22:05 
12.8 

22:54 
18.6 

28:38 
14.3 


•        •        • 

18:65 
0.6 

19:37 
0.8 

20K» 
1.1 

21:05 
1.7 

21:53 
2.4 

22:60 
3.0 

23:63 
8.5 


19:58 
12.4 

20:56 
12.5 

21:60 
12.9 

22:44 
18.5 

28:28 
14.0 


18:48 
1.9 

19:27 
2.0 

20:03 
2.3 

20:40 
2.7 

21:21 
8.1 

22:05 
3.4 

22:.58 

3.8 

28:28 
4.0 


19:29 
12.2 


DECEMBER. 


d 

8 


Day of— 


W.  Mo 


O 

P 

N 


E 


8 
A 


E 


F 
S 
6 
M 
Tu 
W 
Th 
F 
S 
8 
M 
Tu 
W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Th  14 


F 

8 

8 

M 

Tu 

W 

Th 

F 


15 
16 
17 
18 
19 
20 
21 
22 
23 


8  24 
M  25 
Tu  26 


W 

Th 
F 

8 

8 


27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


1:44 
8.3 

2:40 
2.5 

8:36 
1.6 

4:25 
0.6 

6:18 
—0.6 

6.-00 
— L6 

0:80 
14.6 

1:16 
14.7 

2K)2 
14.5 

2:50 
14.2 

8:43 
13.7 

4:40 
18.1 


1K» 
18.4 

1:42 
13.2 

2:21 
12.9 

8:01 
12.6 

8:42 
12.8 

4:28 
12.0 

5:20 
11.8 

0:07 
2.6 

1:00 
2.3 

1:57 
L9 


7:56 
U.3 

8:68 
12.1 

9-.67 
12.9 

10:50 
13.8 

11:40 
14.6 

12:28 
15.8 

6:48 
—2.1 

7:36 
—2.8 

8:22 
—2.1 

9:12 
—1.5 

10:12 
-0.7 

10:57 
0.4 


14KJ7 
8.1 

15:08 
2.9 

16K>6 
2.4 

16:56 
2.1 

17:45 
1.8 

18JK2 
1.6 

18:16 
15.6 

14.-08 
15.7 

14:60 
15.5 

15:40 
15.0 

16:30 
14.4 

1723 
13.8 


7:16 
—0.4 

7:66 
—0.4 

8:87 
-0.1 

9:18 
0.8 

10:00 
0.9 

10:46 
1.6 

U:88 
2.1 

6:16 
11.8 

7:13 
12.0 

8:17 
12.2 


13:45 
13.9 

14:28 
14.0 

15.-02 
14.1 

16:48 
18.9 

16:25 
13.7 

17:08 
18.4 

17-58 
13.0 

12:26 
2.7 

13^25 
8.0 

14:28 
8.8 


20:24 
12.3 

21:20 
12.7 

22:13 
13.3 

23:00 
13.8 

23;45 
14.3 


19:18 
L5 

20H)4 
L6 

20:52 

1.8 

21:42 
2.1 

22:37 
2.3 

28:36 
2.5 


6:48 
12.6 

U:56 
L4 

18:18 
18.8 

•  •        ■ 

•  •       ■ 

0:35 
2.6 

6:47 
12.2 

13:00 
2.8 

19:17 
12.8 

1:84 
2.4 

7:68 
12.1 

14:04 
2.8 

20:16 
12.7 

2:85 
2.0 

9.-01 
12.2 

16:07 
8.1 

21:12 
12.8 

8:80 
1.6 

lOKQ 
12.4 

16K)6 
3.8 

22:06 
13.0 

4:32 
0.9 

10:57 
12.7 

16:69 
3.2 

22:49 
13.8 

6:08 
0.4 

11:46 
13.1 

17:46 
8.1 

28:40 
13.5 

5:53 
0.0 

12:28 
13.4 

18:28 
3.0 

•  ■        • 

•  »        « 

0:22 
13.5 

6:34 
-0.8 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  nigh  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Siean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  ujied  is  Cosmopolitan  Standard.  120th  Meridian  £.;  Oi>  is  midnight,  12>>  is  noon:  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  O.  full  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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12.5 
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The  tides  are  placcKi  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  .«K)iindings  on  the  Aamiralty  Charts  for  this  region,  and 
which  is  2.7  feet  below  mean  sea  level.  To  iind  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unle8.s  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  0>>  is  midnight,  12i>  is  noon;  all  hours  leas  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
8:47  p.  m. 

#.  new  moon;  }),  1st  quar.;  Oi  'ull  moon;  Ci  3d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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ridian  E.;  0»»  is  midnight,  12»»  is  noon:  all  ho 
nd  when  diminished  by  12  give  the  times  ai 

uar.;  E,  moon  on  the  equator;  N,  S,  moon  1 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  tne  chart, 

urs  less  than  12  are  in  the  fore- 
fter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 

204 


HONGKONG,  CHINA,  1911. 


OCTOBER. 

NOVEMBER. 

■"" 

• 

DECEMBER. 

:| 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

c 

8 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

§ 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  water. 

W. 

MO. 
1 

W. 
W 

Mo. 
1 

W. 

F 

Mo. 

1 

1:13 
4.8 

10:52 

2:38 
4.5 

11:89 
0.4 

20:18 
3.5 

28:26 
3.2 

E 

8:24 
8.9 

11:17 
0.7 

18:27 
3.8 

•          a           ■ 

0.9 

•                «                B 

■         ■         ■ 

M 

2 

4.6 

11:58 
0.6 

•                ■                • 
■                •                • 

•         ■         • 
■         •         ■ 

Th 

2 

4:08 
4.2 

12:18 
0.3 

20:00 
8.7 

•  •        • 

•  •        • 

S 

2 

0K)5 
2.8 

5.-05 
8.6 

12:08 
0.9 

18:43 
4.8 

Tu 

3 

8:21 
4.6 

12:41 
0.4 

21:26 
3.3 

23:42 
3,1 

F 

3 

0:28 
2.6 

5:88 
4.2 

12:57 
0.4 

19:57 
4.0 

s 

3 

IKX) 
L5 

6:88 
8.6 

12:46 
LI 

19:10 
4.8 

W 

4 

4:53 
4.6 

18:16 
0.1 

21:11 
8.5 

•         •         • 
■         •         ■ 

E 

S 

4 

1:16 
L9 

6:59 
4.2 

18:86 
0.6 

20:08 
4.4 

M 

4 

1-.50 
0.7 

8:00 
8.6 

18:22 
1.3 

19-.38 
5.4 

Th 

5 

0:42 
2.7 

6.-22 
4.7 

13:47 
0.0 

21K)8 
8.6 

8 

5 

2:00 
1.1 

8K)5 
4.3 

14:09 
0.7 

20:27 
4.8 

Tu 

5 

2*.35 
0.0 

9:11 
3.6 

18:59 
L5 

20:14 
6.9 

F 

6 

1:80 
2.2 

7:28 
4.9 

14:20 
—0.1 

21:12 
4.0 

o 

M 

6 

2:46 
0.4 

9H)6 
4.3 

14:48 
0.9 

20:52 
5.3 

O 

W 

6 

8:21 
-0.7 

10:17 
8.4 

14:85 
L7 

20»2 
6.4 

£ 

S 

7 

2:13 
1.6 

8:22 
6.1 

14:57 
0.0 

21:25 
4.3 

Tu 

7 

8:80 
-0.2 

lOHW 
4.2 

15:14 
1.2 

21:23 
6.7 

P 
N 

Th 

7 

4:10 
—1.2 

11:14 
8.2 

15:11 
2.0 

21:34 
6.7 

o 

s 

8 

2:56 
1.0 

9:11 
5.1 

15:28 
0.2 

21:45 
4.7 

W 

8 

4:18 
-0.7 

10-.57 
8.9 

15:45 
1.6 

21:57 
6.0 

F 

8 

5.-00 
—1.4 

12:10 
2.9 

15:48 
2.1 

22:18 
6.8 

M 

9 

8:88 
0.5 

9:58 
5.0 

15:59 
0.5 

22:07 
4.9 

p 

Th 

9 

5:02 
—0.9 

U:59 
8.4 

16:18 
2.0 

22:34 
6.8 

8 

9 

5:52 
—1.4 

18H)6 
2.9 

16:27 
2.8 

2SK0 
6.6 

Tu 

10 

4:23 
0.1 

10:47 
4.7 

16:28 
LO 

22:84 
6.2 

N 

F 

10 

5:65 
-1.0 

13K)4 
3.0 

16:48 
2.8 

23:15 
6.2 

S 

10 

6:45 
—1.2 

• 

14K15 
2.7 

i7ao 

2.6 

23-.6Q 
6.2 

W 

11 

5K» 
-0.2 

11:88 
.'4.2 

16:58 
1.4 

28K)4 
5.4 

S 

11 

6:55 
-0.9 

14:21 
2.7 

17a6 
2.4 

M 

11 

7:40 
-0.9 

15K)5 
2.8 

18:08 
2.7 

»        •        • 
•         •         ■ 

p 

N 

c 

Th 
F 

S 

H 

M 

Tu 

12 
13 
14 
16 
16 
17 

6:65 
—0.8 

6:55 
-0.2 

0:20 
5.6 

1K)9 
5.4 

2:11 
6.2 

8:80 
4.9 

12:88 
8.4 

18:57 
3.0 

8:10 
—0.1 

17:26 
1.9 

17:47 
2.4 

•        •        • 

28:40 
5.6 

•  •        • 

•  •        • 

•  ■        • 

c 

E 

s 

M 

Tu 

W 

Th 

F 

12 
13 
14 
15 
16 
17 

0H)2 
6.1 

0:55 
5.7 

1:66 
6.2 

8:18 
4.7 

4:47 
4.2 

0:87 
2.1 

8K)2 

£ 

Tu 
W 

Th 
F 

8 
S 

12 
13 
14 
15 
16 
17 

0:45 
5.7 

1:45 
5.0 

2:57 
4.8 

4:36 
8.6 

0:24 
L8 

1:22 
L2 

8:88 
-0.4 

9:82 
0.1 

10:22 

0.6 

11:07 
1.1 

6:19 
8.8 

8H» 
8.1 

16:06 
8.0 

16*Ji9 
8.4 

17«2 
8.8 

18:08 
4.2 

11:54 
L4 

12:80 
L7 

19:30 
2.8 

2127 
2.8 

23:10 
2.4 

■         ft        • 
•        «         • 

18:43 
4.6 

19:15 
6.0 

—0.7 

9:15 

— a4 

10:25 
—0.1 

11:20 
0.1 

12:05 
0.5 

6:28 
4.0 

•        •        ft 

18:88 
8.8 

19:02 
3.6 

19:20 
4.0 

12:49 
0.8 

21:40 
8.1 

2S'.80 
2.7 

•  •        • 

•  •        • 

19:40 
4.3 

9:38 

0.0 

IIKW 

—0.1 

12:03 
—0.1 

20:07 
8.4 

23:40 
3.0 

W 

18 

5:10 
4.7 

12:53 
0.0 

20:21 
3.6 

•          •          ■ 

S 

18 

1-.80 
1.4 

7:47 
8.9 

13.-28 
1.1 

20:02 
4.7 

M 

18 

2:16 
0.7 

9:18 
2.9 

13:00 
1.9 

19:42 
5.8 

Th 

19 

0:43 
2.4 

6:46 
4.8 

13:38 
0.1 

20:37 
4.0 

s 

19 

2:16 
0.8 

8:50 
3.8 

13:60 
L4 

20:25 
5.1 

Tu 

19 

SKK) 
0.8 

10K)9 
2.5 

13'.80 
2.1 

20:06 
5.6 

E 

F 

20 

1:34 
1.8 

7:58 
4.7 

14:09 
0.8 

20:52 
4.8 

M 

20 

2:58 
0.4 

9:48 
3.5 

14:17 
1.6 

20:45 
5.4 

• 

W 

20 

8:87 
-0.2 

10*7 
2.8 

14.*00 
2.1 

20:36 
5.9 

S 

21 

2:18 
1.2 

8:47 
4.7 

14:40 
0.6 

21:10 
4.6 

• 

Tu 

21 

8:87 

0.0 

10:37 
3.8 

14:41 
1.8 

21.-07 
5.7 

S 

Th 

21 

4:18 
-0.5 

11:48 
2.7 

14:29 
2.3 

21:06 
6.0 

• 

9 

22 

8K)2 
0.6 

9:84 
4.6 

15KJ5 
1.0 

21:80 
4.9 

W 

22 

4:17 
—0.2 

1138 
8.0 

15:02 
1.9 

21:82 
5.9 

A 

F 

22 

4:51 
—0.7 

12:27 
2.6 

14:54 
2.4 

21:36 
6.2 

M 

23 

8:48 
0.3 

10:20 
4.2 

15:29 
1.3 

21:48 
5.2 

Th 

23 

4:58 
—0.4 

12:17 
2.7 

15:16 
2,1 

21:55 
6.0 

8 

23 

5:27 
-0.7 

18:07 
2.6 

15:20 
2.5 

22K)7 
6.1 

Tu 

24 

4:20 
0.1 

11K)7 
8.8 

15:50 
1.6 

22:10 
5.4 

S 

F 

24 

6:40 
—0.4 

13:15 
2.6 

15:84 
2.4 

22:21 
5.9 

9 

24 

6:04 
—0.7 

22:40 
5.9 

ft        •        • 

ft        •        • 

•  •        ft 

•  ft        • 

s 

A 

1> 

W 

Th 

F 

S 

s 

M 

25 
26 
27 
28 
29 
30 

5K)0 
0.0 

5:44 

0.1 

6:82 
0.2 

7.-28 
0.3 

8:87 

11:57 
8.2 

12:50 
2.8 

13:58 
2.4 

28:50 

16:07 
1.9 

16:20 
2.1 

16:20 
2.2 

22:31 
6.5 

22:54 

6.6 

23:20 
5.6 

A 

8 

S 

M 

Tu 

W 

Th 

25 
26 
27 
28 
29 
30 

6:28 
-0.3 

7:10 
-0.2 

8:00 

22:60 

E 

1> 

M 
Tu 
W 
Th 
F 
8 

25 
26 
27 
28 
29 
30 

6:42 
-0.5 

7:19 
—0.3 

0H)2 
5.2 

0:48 
4.7 

1:48 
4.2 

2:57 
8.5 

14:88 
2.7 

16:12 
2.7 

7:59 
0.1 

8:40 
0.4 

9:28 
0.8 

10:12 
L2 

16:82 
2.6 

17:07* 
2.6 

15:87 
8.0 

15:44 
8.2 

16:12 
8.6 

16A0 
11 

23:21 
5.6 

■         •        • 
•         •        • 

18:22 
2.8 

20:12 
2.9 

22:14 
2.7 

28:40 
2.0 

5.7 

28:90 

5.5 

*•  .vw        ......... 

0.0  -    - 

W.  V 

0:06 
6.2 

l.*00 
4.9 

2K)5 
4.4 

8:52 
0.1 

A.  8 

9:46 
0.8 

*        ft        • 

•    •    . 

0.4   ---'-'-'-  1 

0:26 
5.0 

9:50 

10:85 
0.5 

18:88 
8.4 

22:54 
8.1 

0.5 

Tu 

31 

1:18 
4.8 

10-.51 
0.5 

S 

31 

4:88 
8.1 

11:08 
L6 

17:80 
4.5 

•  ft       ft 

•  •       • 

Thetld 
a  comparia 
from  Mean 
Is  2.7  feet  b 
minus  (— ) 

The  tin 
noon  (a.  m 
3:47  p.  m. 

#.  new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wl 
:>n  of  consecutive  heights  will  indicate  whet 
Lower  Low  Wat€r.  which  i8  approximately  t 
elow  mean  .sea  level.    To  find  the  depth  of  ^ 
sign  is  before  the  height,  in  which  ctuse  subi 

\e  used  is  Cosmopolitan  Standard,  120th  roei 
.),  all  greater  are  in  the  afternoon  (p.  m.)  ai 

moon;  3),lstquar.:  O.  full  moon;  (^,  3dqi 
,  V,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
Lher  it  is  high  or  low  water.    The  heights,  in 
,he  datum  of  soundings  on  the  Admiralty  Ch 
boater,  add  the  tabular  height  tothesoundin 
itract  it. 

idian  E.:  0^  is  midnight,  12^  is  noon;  all  hoi 
id  when  diminished  by  12  gives  the  times  ai 

lar.;  E.  moon  on  the  equator;  N,  S,  moon  1 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
gs  given  on  the  chart,  nnlessa 

ira  less  than  12  are  in  the  fore* 
fter  noon;  for  instance,  15:47  Is 

farthest  north  or  south  of  the 
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1 

JANUARY. 

FEBRUARY. 

MARCH. 

c 
o 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

c 

8 
:3 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

c 

W. 
S 

Mo. 

1 

W. 
W 

Mo. 

1 

W. 

w 

Mo. 

1 

4:26 
3.4 

10:08 
7.4 

16:55 
—0.8 

28:54 
6.8 

0:02 
7.1 

5:20 
2.8 

11:15 
8.0 

17:45 
—LI 

• 

4:85 
2.7 

10:25 
7.8 

16:55 
—0.8 

23:30 
7.4 

M 

2 

4:55 
3.4 

10:44 
7.5 

1725 
—0.9 

•        •        • 
■         a         • 

Th 

2 

0:28 
7.2 

5:52 
2.4 

11:52 
8.2 

18:20 
— LO 

Th 

2 

5:00 
L9 

11:05 
8.3 

17:25 
-0.8 

23:54 
7.6 

Tu 

3 

0:20 
6.8 

5.^ 
3.3 

11:15 
7.6 

18K)0 
—1.0 

F 

3 

0:56 
7.3 

6:25 
1.9 

12:30 
8.1 

18:55 
—0.6 

E 

F 

3 

5:30 
L3 

11:40 
8.5 

18:00 
—0.6 

•  •        • 

•  •        ■ 

W 

4 

0-.50 
6.8 

6.-00 
3.1 

11:54 
7.7 

18:35 
-0.9 

E 

S 

4 

1:24 
7.2 

7H)6 
1.5 

18:15 
7.9 

19:32 
0.0 

S 

4 

0:20 
7.6 

6:08 
0.7 

12:22 
8.5 

18:85 
—0.1 

Th 

5 

1:20 
6.9 

6:40 
2.9 

12:85 
7.6 

19:10 
-0.6 

s 

5 

1:55 
7.1 

7:46 
1.3 

14:00 
7.4 

20:15 
0.9 

s 

5 

0:45 

7.7 

6:42 
0.3 

13:00 
8.2 

19:10 
0.7 

F 

6 

liW 
6.8 

7:25 
2.8 

13.-20 
7.4 

19:54 
-0.1 

D 

M 

6 

2:80 
6.9 

8:35 
1.2 

14:55 
6.9 

20:58 
L9 

P 

M 

6 

1:15 
7.4 

7:24 
0.2 

13:45 
7.7 

19:48 
L6 

E 

S 

7 

2:34 
6.6 

8:10 
2.6 

14:20 
7.0 

20:40 
0.6 

Tu 

7 

3:10 
6.6 

9:30 
L2 

16:05 
6.1 

21:48 
3.0 

Tu 

7 

1:50 
7.3 

8:06 
0.2 

14:40 
6.8 

20:25 
2.6 

D 

s 

8 

8:16 
6.5 

9M 
2.4 

15:15 
6.5 

21:35 
L5 

W 

8 

8-.58 
6.3 

10:35 
L3 

17:45 
5.3 

22:50 
4.0 

D 

W 

8 

2:28 
6.9 

8:57 
0.5 

15:50 
5.8 

21K)5 
3.6 

M 

9 

4:04 
6.3 

10:10 
2.2 

16:80 
6.0 

22:85 
2.4 

p 

Th 

9 

5:00 
6.2 

12:15 
1.1 

20:15 
5.7 

•  •         • 

•  •         • 

N 

Th 

9 

3:10 
6.5 

10:10 
0.9 

17:50 
5.3 

22:10 
4.5 

Tu 

10 

4:56 
6.1 

11:17 
1.8 

18:04 
.  5.8 

23:30 
3.2 

N 

F 

10 

0:48 
8.7 

6:25 
6.2 

14:00 
0.5 

21:40 
6.1 

F 

10 

4:20 
6.1 

12:00 
LO 

20:35 
5.6 

•  •        • 

•  •        • 

W 

11 

5:58 
6.2 

12:40 
1.8 

19:50 
5.9 

•  •        • 

•  •        • 

S 

11 

3.-05 
3.8 

.7:55 
6.6 

15:16 
—0.3 

22:30 
6.7 

8 

11 

1:18 
4.9 

6:10 
6.0 

14:04 
0.5 

21:34 
6.2 

Th 

12 

1:15 
3.7 

7:03 
6.4 

14:00 
0.5 

21:20 
6.4 

s 

12 

4:00 
3.9 

9K)0 
7.1 

16K)8 
— LO 

23:10 
7.1 

S 

12 

3:13 
4.2 

7:56 
6.4 

15:15 
—0.2 

22:16 
6.8 

p 

F 

13 

2:40 
4.0 

8:07 
6.8 

15:08 
-0.4 

22:25 
6.7 

o 

M 

13 

4:40 
3.4 

10:00 
7.7 

16:52 
—1.8 

23:42 
7.3 

M 

13 

3:58 
3.4 

9.*05 
7.0 

16:04 
-0.6 

22:44 
7.3 

N 

S 

14 

8:40 
8.9 

9K» 
7.8 

16K)5 
—1.1 

23:13 
7.1 

Tu 

14 

5:14 
2.9 

10:45 
8.1 

17^2 
— L4 

•  •        • 

•  •        • 

Tu 

14 

4:26 
2.7 

10K)0 
7.7 

16:40 
-0.8 

23:12 
7.5 

c 

8 

15 

4:80 
3.7 

9:55 
7.8 

16:50 
— L5 

23:56 
7.2 

W 

15 

0:12 
7.5 

5:40 
2.3 

11:30 
8.3 

18:05 
—LI 

o 

W 

15 

4:55 
L9 

10:45 
8.2 

17:15 
-0.7 

28:36 
7.6 

M 

16 

5K)6 
3.5 

10:40 
8.1 

17:34 

—1.7 

•  •        • 

•  •        • 

E 

Th 

16 

0*^ 
7.5 

6:15 
1.8 

12:10 
8.8 

18:85 
—0.6 

£ 

Th 

16 

5:20 
L3 

11:25 
8.3 

17:44 
—0.3 

•  •        • 

•  ■        • 

, 

Tu 

17 

0:30 
7.2 

5:44 
8.2 

11-.28 
8.2 

18:15 
—1.5 

F 

17 

1:00 
7.4 

6:40 
L4 

12:50 
8.0 

19H)5 
0.0 

F 

17 

OKW 
7.7 

5:50 
0.8 

12:00 
8.3 

18:i0 
0.3 

W 

18 

1:05 
7.1 

6:20 
2.8 

12:12 
8.2 

18:52 
—1.1 

S 

18 

1:25 
7.4 

7:15 
1.1 

13:28 
7.6 

19:36 
0.7 

S 

18 

0:20 
7.7 

6:15 
0.5 

12:35 
8.0 

18:38 
0.8 

Th 

19 

1:88 
7.0 

6:58 
2.5 

12:58 
7.9 

19:30 
—0.5 

s 

19 

1:50 
7.3 

7:50 
1.0 

14:07 
7.0 

20:04 
L5 

s 

19 

0:40 
7.6 

6:45 
0.8 

18:10 
7.5 

19:00 
L4 

E 

F 

20 

2K)6 
6.9 

7:40 
2.2 

13:46 
7.4 

20:05 
0.3 

M 

20 

2:15 
7.0 

8:30 
1.1 

14:50 
6.3 

20:35 
2.3 

M 

20 

IKX) 
7.5 

7:15 
0.8 

13:42 
6.9 

19:25 
2.1 

S 

21 

2:40 
6.8 

8:25 
2.1 

14:35 
6.8 

20:50 
1.2 

i 

Tu 

21 

2:50 
6.7 

9:10 
1.4 

15:45 
5.5 

21:08 
3,0 

A 

Tu 

21 

1:25 
7.8 

7:48 
0.5 

14:20 
6.2 

19:47 
2.7 

c 

s 

22 

3:15 
6.7 

9:15 
2.0 

15:30 
6.2 

21:32 
2.0 

W 

22 

3:25 
6.4 

10:05 
L6 

17:06 
4.8 

21:45 
3.7 

W 

22 

1:53 
7.0 

8:26 
0.8 

15:05 
5.5 

20:16 
3.3 

M 

23 

3:52 
6.5 

10:10 
2.0 

16:40 
5.6 

22:16 
2.8 

Th 

23 

4:14 
6.1 

11:18 
L8 

19:40 
4.9 

22:55 
4.2 

1 

Th 

23 

2:25 
6.5 

9:12 
L2 

16:10 
5.0 

20:50 
4.0 

Tu 

24 

4:40 
6.3 

11:15 
1.9 

18:15 
5.2 

23:14 
3.4 

S 

F 

24 

5:20 
5.8 

13:00 
1.6 

21:10 
5.3 

*  •        • 

•  •         • 

F 

24 

3.-00 
6.1 

10:15 
L6 

18:24 
4.7 

22:00 
4.5 

A 

W 

25 

5:86 
6.2 

12:40 
1.7 

20:00 
5.8 

»        •         • 

S 

25 

0:45 

4.7 

6:52 
5.8 

14.*20 
LI 

21:50 
5.9 

S 

25 

4:12 
5.6 

11:60 
L7 

20:35 
5.3 

•  •        ■ 

•  •        • 

Th 

26 

0:85 
4.0 

6:35 
6.2 

13:56 
1.3 

21:14 
5.6 

s 

26 

2:15 
3.9 

8:05 
6.1 

15:10 
0.5 

22:20 
6.4 

s 

26 

1:00 
4.8 

6:04 
5.5 

13:32 
L4 

21:10 
5.9 

j 

F 

27 

2:10 
4.2 

7:36 
6.4 

14:52 
0.7 

22:04 
6.0 

M 

27 

3:46 
3.8 

9.-05 
6.7 

15:50 
—0.1 

22:45 

6.8 

M 

27 

2:48 
4.2 

7:38 
5.9 

14:36 
0.9 

21:35 
6.5 

S 

1 

S 

28 

302 
4.0 

8:80 
6.6 

15:34 
0.1 

22:40 
6.4 

Tu 

28 

4:10 
3.3 

9:48 
7.8 

16:25 
—0.5 

23:10 
7.2 

Tu 

28 

8:15 
3.5 

8:44 
6.5 

15:20 
0.4 

22:08 
6.9 

1 

i 

S 

29 

8:52 
8.9 

9:15 
6.9 

16:12 
-0.4 

28:12 
5.7 

W 

29 

3:44 

2.7 

9:35 
7.3 

15:55 
0.0 

22:25 
7.2 

:• 

M 

30 

• 

4:20 
3.6 

9*.55 
7.2 

16:40 
-0.8 

23:40 
6.9 

E 

• 

Th 

30 

4K)8 
L8 

10:12 
7.9 

16^27 
-0.1 

22:50 
7.5 

Tn 

31 

4:60 
3.2 

10:35 
7.7 

17:15 
—1.0 

•  •        • 

•  ■        • 

F 

31 

4:40 
0.9 

10-.50 
8.3 

17:05 
0.0 

23:10 
7.7 

The  tid 
acomparl» 
from  Mean 
is  4.1  feet  b 
a  mfnoB  (- 

The  til 
are  In  the 
Instance,  1 

#,  new 
eqnator:  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
Lower  Low  Water,  which  is  approximately  t 
>elow  mean  sea  level.    To  And  the  depth  of 
-)  sign  Is  before  the  height,  in  which  case  si 

ne  used  is  Singapore  Mean  Local  Civil,  for 
forenoon  (a.m.),  all  greater  are  in  the  aft 
5:47  is  3:47  p.  m. 

'  moon;  }),  Ist  quar.;  C.  full  moon;  (C,  3d  q 
,  P,  moon  In  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
her  it  Is  high  or  low  water.    The  heig  its,  in  feet  and  tenths,  are  reckoned 
he  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
ibtract  it. 

the  meridian  103°  51'  E.;  0>>  is  midnight,  12t>  is  noon:  all  hours  less  than  12 
emoon  (p.  m.)  and  when  diminishea  by  12  give  the  times  after  noon;  for 

uar.:  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
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Day of— 


W. 


S 

s 

M 
Tu 

N   W 


Mo. 


Th 
F 

S 

s 

M 
Tu 
VV 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

6 

S 

M 

Tu 

W 

Th 

F 

S 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Heieht  of  High  and 
Low  Water. 


5:10 
0.2 

6:45 
—0.4 

0:06 
7.8 

0:37 
7.8 

1:10 
7.5 

1:60 
7.2 

2:4i 
6.6 

4:15 
6.1 

1:45 
4.5 

2:42 
8.6 

8:23 
2.6 

3:57 
L7 

4:26 
LO 

4:54 
0.5 

5:20 
0.1 

5:50 
—0.2 

6:14 
—0.8 

0:18 
7.6 

0:45 
7.8 

1:12 
7.1 

1:44 
6.7 

2.-22 
6.1 

8:88 
5.7 

OKX) 
4.5 

1:45 
8.9 

2:28 
2.9 

8KX) 
2.0 

8:85 
LI 

4:10 
0.2 

4:45 
—0.6 


11:80 
8.5 

12:08 

as 

6:22 
—0.7 

7:00 
—0.8 

7:45 
—0,5 

8:44 
0.1 

10K)2 
0.7 

11:57 
0.9 

6:15 
5.9 

7:55 
6.8 

9:02 
7.1 

9:53 
7.7 

10:32 
8.0 

11:10 
8.1 

11:45 
8.0 

1220 
7.6 

12:50 
7.1 

6:42 
—0.2 

7:16 
0.0 

7:55 
0.4 

8:88 
0.8 

9:87 
L2 

10:55 
L5 

5:28 
5.5 

7:07 
5.8 

8:18 
6.5 

9:10 

7.1 

9:54 

7.7 

10:88 
8.1 

11:15 
8.8 


17:35 
0.4 

18:10 
LO 

12:50 
8.1 

13:88 
7.4 

14:35 
6.2 

15:50 
5.5 

18:06 
5.3 

20:05 
5.9 

13:50 
0.6 

14:54 
0.2 

15:38 
0.0 

16:16 
0.1 

16:46 
0.4 

17:18 
0.8 

17:42 
LS 

18:02 
1.8 

18:20 
2.3 

18:22 
6.7 

14KW 
6.1 

14:40 
5.6 

15:40 
5.2 

17:15 
5.1 

19H)0 
5.4 

12:80 
L6 

18:45 
L8 

14:86 
LO 

15:20 
0.9 

16K)0 
0.9 

16:88 
L2 

17:08 
L6 


23:40 

7.8 


18:40 
L7 

19:15 
2.5 

19:54 
3.3 

20:43 
4.1 

22:15 
4.7 


20:56 
6.4 

21:35 
6.9 

22:00 
7.3 

22:30 
7.6 

22:55 
7.6 

23:15 
7.7 

28:35 
7.7 

23:55 
7.7 


18:44 
2.7 

19:15 
3.1 

19:47 
3.7 

20:80 
4.0 

21:45 
4.4 


19:54 
5.9 

20:82 
6.3 

21:06 
6.8 

21:40 
7.2 

22:05 

7.4 

22:30 
7.7 

23:00 
7.9 
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Time  and  Height  of  High  and 
Low  Water. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


5:20 
— L2 

6:00 
— L4 

0:08 
7.8 

0:50 
7.7 

1:35 
.7.2 

2:38 
6.6 

4:12 
6.1 

1:00 
3.8 

2:00 
2.9 

2:44 
1.9 

3:22  . 
L2 

8:55 
0.4 

4:25 
—0.1 

4:54 
—0.4 

5:24 
—0.6 

5:50 
—0.6 

6:22 
—0.5 

0:10 
7.8 

0:45 
7.1 

1:20 
6.7 

2d5 
6.8 

8:80 
5.9 

5.-00 
5.7 

0*.82 
8.2 

1:32 
2.8 

2:20 
L4 

8.'00 
0.5 

8:40 
-0.4 

4:25 
—LI 

5:10 
— L5 

6:57 
-L6 


12.00 
8.0 

12:45 
7.6 

6:46 
—1.2 

7:86 
—0.8 

8:40 
—0.1 

9:55 
0.5 

11:35 
0.9 

6:10 
6.0 

7:40 
6.4 

8:44 
6.9 

9:34 
7.8 

10:18 
7.6 

10:66 
7.6 

11:85 
7.4 

12:06 
7.1 

12:88 
6.7 

18:10 
6.4 

6:66 
—0.8 

7:82 
0.0 

8:18 
0.4 

9ao 

0.8 

10:15 
L8 

11:80 
L6 

6:80 
5.9 

7:42 
6.3 

8:42 
6.9 

9:85 
7.8 

10.*25 
7.6 

11:15 
7.6 

12:00 
7.8 

12:50 
7.0 


17:40 
2.1 

18:18 
2.7 

13:88 
6.8 

14:40 
6.2 

15:57 
6.7 

17:42 
5.7 

19H)3 
6.0 

18:06 
LO 

14:14 
LO 

15:00 
LI 

15:42 
1.2 

16:20 
1.6 

16:46 
2.0 

17:10 
2.4 

17:30 
2.7 

17:60 
8.0 

18:18 
8.2 

18:46 
6.1 

14:80 
5.9 

15:20 
5.6 

16:24 
5.6 

17:30 
6.7 

18:82 
6.0 

12:60 
L8 

18:60 
L8 

14:46 
L9 

15:80 
2.2 

16:10 
2.5 

16:45 
2.8 

1725 
8.1 

18:00 
8.4 


28)85 
8.0 


18:56 
3.3 

19:45 
8.8 

20:45 
4.2 

22-.S0 
4.4 


19:57 
6.5 

20:35 
6.9 

21:12 
7.1 

21:44 
7.3 

22:08 
7.5 

22:&'> 

7.7 

22:55 
7.7 

2320 
7.6 

28:45 
7.6 


18:62 
8.6 

19U» 
8.7 

2028 
8.9 

21:40 
4.1 

28:10 
8.8 


1920 
6.8 

20:06 
6.6 

20:46 
6.9 

2120 
7.8 

21:55 
7.7 

22:35 
8.0 

28:10 
8.0 

28:58 
8.0 
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Mo 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


6:42 
— L4 

0:40 
7.7 

1:40 
7.3 

2:46 
6.7 

4:10 
6.8 

6:46 
6.1 

1:06 
2.8 

2K)0 
L6 

2:45 
0.8 

8:27 
0.2 

4H>5 
—0.2 

4:35 
—0.5 

—0.6 

6:84 

—0.7 

6K» 
—0.6 

6:40 
-0.5 

0:84 
7.2 

1:16 
6.9 

2:10 
6.6 

8:16 
6.2 

427 
6.0 

6.60 
6.8 

0dl2 
L8 

ld» 
1.0 

2dr7 

0.1 

8:84 
—0.6 

422 

— L7 

5:06 
— L6 

6:56 
— L6 

6:46 
— L4 


13:44 
6.6 

7:85 
—0.9 

8:82 
—0.8 

9:40 
0.4 

10:54 
LI 

12:10 
L6 

7:08 
5.2 

820 
6.6 

9:18 
6.8 

10K)5 
7.0 

10:50 
6.9 

11:80 
6.9 

12K)0 
6.7 

12:80 
6.6 

18:00 
6.4 

18:32 
6.2 

726 
—0.8 

8.H)0 
0.0 

8:46 
0.6 

9:44 
1.1 

10-^ 
L7 

11:52 
2.8 

7:10 
6.1 

SM 
6.4 

9:85 
6.7 

10:85 
7.0 

1126 
7.0 

12:16 

7.1 

18KN) 
6.8 

18:42 

6.7 


18:50 
8.6 

14:40 
6.4 

15:45 
6.1 

16:48 
6.1 

17:60 
6.2 

18:45 
6.4 

1320 
1.9 

14:20 
2.2 

15K)6 
2.5 

15:45 
2.8 

16:16 
8.1 

16:40 
8.2 

17:06 
8.8 

17-.32 
8.4 

18:06 
8.4 

18:40 
8.6 

14:10 
6.8 

14:54 
6.2 

16:38 
6.2 

1628 
6.2 

17:18 
6.2 

18:12 
6.2 

18:00 
2.7 

14:07 
8.1 

16:00 
8.8 

15:60 
8.6 

16:85 
8.6 

17:18 
8.5 

18:00 
8.4 

18:48 
8.2 


19:42 
3.7 

20:50 
3.8 

2223 
3.6  ! 

23:55 
3.1 


19:30 
6.5 

20:14 
6.9 

20:52 

7.1 

2120 
7.3 

21:55 
7.5 

2224 
7.5 

22:50 

7.5 

2320 
7.6 

23:55 
7.4 


1925 
3.5 

20:16 
8.4 

21:15 
3.3 

2220 
2.9 

23:80' 
2.4 


19«7 

6.5  i 


19*.55 
6.8 

20:45 
7.2 

21:34 
7.6 

2220 
7.9 

28:05 

8.1 

28:50 

ai 


I 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  cnart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Singapore  Mean  Local  Civil,  for  the  meridian  108^  61'  £.;  0>>  is  midnight,  12i>  is  noon;  all  hours  leas  than  12 
are  in  the  forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:47  is  8:47  p.  m. 

#,  new  moon:  }),  Istquar.;  0>  'ull  moon;  (C,  3d  quar.;  £,  moon  on  the  equator:  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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6.6 

21:45 
1.6 

A 

8 

2 

6:00 
5.0 

9:36 
3.8 

16:68 
6.1 

23.05 
L6 

E 

3) 

M 

3 

2:37 
6.9 

9:10 
0.6 

15:55 
6.5 

21:40 
2.6 

Th 

3 

4:20 
5.9 

9:59 
2.7 

16:15 
6.4 

22:48 
L6 

S 

S 

3 

7:28 
5.0 

10:48 
4.4 

17:05 
5.7 

•  •         • 

•  •         • 

Tu 

4 

8:48 
6.4 

10:04 
1.4 

16:40 
6.5 

22-^8 
2.3 

F 

4 

6:49 
5.4 

10:51 
8.4 

17:09 
6.3 

•  •        • 

•  •        • 

M 

4 

0:49 
L5 

8:50 
6.3 

14:03 
4.6 

18:36 
5.7 

W 

5 

5:04 
6.0 

11:08 
2.2 

17:28 
6.4 

23:55 
1.9 

A 

8 

5 

0:11 
1.5 

7:36 
5.3 

12:10 
4.0 

18:10 
6.2 

Tu 

6 

2:10 
LI 

9:85 
5.9 

15K)6 
4.2 

19:53 
6.1 

Th 

6 

6:30 
5.9 

12:17 
2.8 

18:20 
6.5 

•         •         • 
»         •         ■ 

S 

6 

1:35 
L2 

8:57 
6.5 

13*.&5 
4.2 

19:15 
6.2 

W 

6 

3:00 
0.6 

10:05 
6.4 

15:36 
3.7 

20:50 
6.6 

F 

7 

1:08 
1.4 

7:65 
6.9 

13:26 
3.3 

19:14 
6.6 

S 

M 

7 

2:39 
0.7 

9:51 
5.9 

15:06 

4.1 

20:14 
6.6 

Th 

7 

3:37 
0.1 

10:30 
6.8 

16:00 
3.2 

21:34 
7.1 

8 

1 

8 

2.-06 
0.9 

9:04 
6.1 

14:28 
8.6 

20:00 
6.8 

Tu 

8 

8:25 
0.3 

10:30 
6.3 

15:50 
3.9 

21  K« 

6.8 

O 

F 

8 

4:09 
—0.2 

10:50 
7.1 

16:21 
2.5 

22:12 
7.6 

AS 

9 

3:00 
0.4 

9:57 
6.8 

15:17 
8.7 

20:42 
6.9 

W 

9 

4:01 
-0.2 

11:03 
6.6 

16:18 
3.6 

21:46 
7.1 

S 

9 

4:87 
—0.5 

11:10 
7.8 

16:46 
L8 

22:49 
8.0 

s  M 

10 

3:42 
—0.1 
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-0.5 

11:29 
6.9 

16:44 
8.2 

22:25 
7.4 

E 

s 

10 

5:06 
—0.5 
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—0.6 

11:52 
6.7 

17K)0 
3.5 

22:35 

7.4 

8 

12 

5:31 
—0.8 
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8 

8 

30 

2:59 
6.6 

8K)0 
8.6 

14K)5 
6.5 

21:00 
1.2 

M 

31 

1'.30 
7.7 

7:50 
0.1 

14:20 
6.9 

20K)6 

1.7 

D 

Th 

31 

2:40 
6.4 

8:20 
2.4 

14:80 
6.8 

20:52 
LI 

D 

The  tk 

a  comparle 

from  Meai 

,  which  Is  4. 

unl&w  a  m 

lea  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Lower  Low  Water,  which  Is  approximate 
1  feet  below  mean  sea  level.    To  find  the  d€ 
Inus  (— )  sign  ia  before  the  height,  in  whicl 

th  their  times  on  the  first  llnc^and  heights  < 
ther  It  is  high  or  low  water.    The  heights,  Ir 
tly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
tl  case  subtract  it. 

}n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reclconed 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

!       The  tli 

,  in  the  fore 

15:47  Is  3:47 

ne  used  Is  Singapore  Mean  Local  Civil,  for  tl 
noon  (a.  m. ),  a  1  greater  are  in  the  afternoon 
'  p.  m. 

1e  meridian  103<>51'  E.:  0>>  is  midnight  12>>  Is 
I  (p.  m. )  and  when  diminished  by  12  give  the 

noon;  all  houn  leas  than  12  are 
times  after  noon;  for  instance, 

eq 

•.  nev 
uator;  .A 

r  moon;  ^,  Ist  quar.;  O.  full  moon;  C.  M  q 
.,  P,  moon  In  apogee  or  perigee. 

[uar;  £,  moon  on 

the  equator;  N,  S,  moon 

farthest  north  oi 

south  of  the 
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SINGAPORE.  MALAY  PENINSULA,  191L 


OCTOBER. 


a 
o 
o 


E 

o 


8 
A 


Day  of— 

W. 

Mo. 
1 

S 

H 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

S 

7 

s 

8 

M 

9 

Tu 

10 

W 

11 

Th 

12 

F 

13 

S 

14 

s 

16 

M 

16 

Tu 

17 

W 

18 

Th 

19 

F 

20 

S 

21 

S 

22 

M 

23 

Tu 

24 

W 

26 

Th 

26 

F 

27 

S 

28 

s 

29 

M 

30 

Tu 

31 

Time  and  Height  of  High  and 
Low  Water. 


4:10 
6.0 

6:41 
5.0 

8:12 
6.3 

1:28 
1.4 

2:25 
1.0 

8:05 
0.6 

8:36 
0.3 

4K)9 
0.2 

4:41 
0.8 

5:11 
0.6 

6:41 

1.1 

0:28 
8.0 

1:12 
7.6 

2:06 
6.6 

8:14 
5.8 

5:12 
5.8 

7:28 

6.7 

1:10 
0.7 

2:28 
0.4 

3:12 
0.2 

8:51 
0.3 

4:28 
0.5 

6:00 
0.9 

6:26 
1.4 

0:05 
7.7 

0:40 
7.2 

1:14 
6.6 

1:49 
6.0 

2:81 
5.5 

3:30 
6.3 

5:01 
5.0 


8:81 
4.2 

9:41 
4.6 

12:51 
3.6 

8:49 
5.9 

9:14 
6.6 

9:89 
6.9 

10:01 
7.2 

10:24 
7.5 

10:47 
7.8 

11:11 
7.8 

11:39 
7.9 

6:14 
1.7 

6:48 
2.6 

7.-24 
8.2 

8:09 
4.1 

9:21 
4.6 

13:00 
4.7 

8:25 
6.3 

9K)3 
6.8 

9:85 
7.2 

lOKM 
7.5 

10:30 
7.6 

10:61 
7.7 

11:14 
7.8 

5:45 
2.0 

6.-05 
2.5 

6:27 
2.9 

6:54 
3.3 

7:25 
8.8 

8:10 
4.1 

9:26 
4.5 


14:49 
6.0 

16K)6 
5.6 

17:66 
5.4 

14:87 
4.1 

15:04 
8.3 

15:28 
2.6 

15:51 
1.7 

16:19 
0.8 

16:49 
0.2 

17:21 

-0.4 

17:56 
-0.9 

12K)9 

7.8 

12:41 
7.6 

18:20 
7.8 

14:06 
6.7 

15:24 
6.1 

17:30 
5.8 

14:11 

3.S 

14:56 
2.7 

15:80 
1.7 

16.01 
0.9 

16:81 
0.3 

17.-01 
-0.2 

17:80 
-0.5 

11:85 

7.8 

11-.58 
7.7 

12:24 

7.4 

12:63 
7.0 

13.-25 
6.6 

14:09 
6.0 

15:22 
5.5 


22:08 
1.6 

23:47 
1.7 


19:30 
5.8 

20:31 
6.4 

21:18 
7.1 

21:67 
7.7 

22:32 
8.1 

23K)9 

8.4 

23:46 
8.4 


18:31 
-1.0 

19:19 
-0.7 

20:11 
-0.2 

21:24 
0.5 

23:10 
0.9 


19:22 
6.2 

20:36 
6.9 

21:29 
7.6 

22:11 
8.0 

22:51 
8.2 

23:80 
8.1 


18:00 
-0.6 

18:30 
-0.4 

19:05 
-0.1 

19:40 
0.3 

20:25 
0.8 

21:22 
1.2 

22:38 
1.6 


NOVEMBER. 


8 

9^ 


O 


P 

N 


£ 


8 
A 


Day  of— 


W.  Mo. 


W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 
W 

Th 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  HeiA'ht  of  High  and 
Low  water. 


6:41 
5.4 

0:13 
L7 

1:26 
1.6 

2:19 
L4 

3K)0 
1.2 

3:38 
1.2 

4:10 
1.4 

4:42 

L7 

5:15 
2.2 

0:24 
7.6 

1:10 
7.0 

2:05 
6.3 

3:16 
5.7 

4:58 
5.6 

6:24 
5.8 

0:32 
1.1 

1.46 
L2 

2:40 
1.3 

3:26 
1.4 

4:04 
L7 

4:38 
2.2 

4:67 
2.5 

OKX) 
7.1 

0:84 
6.8 

1:08 
6.4 

1:35 
6.1 

2:13 
5.7 

3:00 
5.6 

3:55 
5.7 

4:58 
5.7 


12:13 
4.0 

733 
5.9 

8:09 
6.3 

8:41 
6.8 

9:11 

7.1 

9:38 

7.4 

10H)6 
7.7 

10:35 
7.9 

11:06 
8.1 

5:50 
2.7 

6:25 
8.1 

7:09 
8.7 

8:06 
4.1 

9:36 
4.4 

12:10 
4.1 

7:28 
6.4 

8:07 
6.7 

8:46 
7.0 

9:19 
7.8 

9:46 
7.6 

10:14 
7.7 

10:39 

7.8 

5:19 
2.8 

5:40 
8.1 

6:04 
3.8 

6:35 
3.5 

7:14 
3.7 

8:04 
4.0 

9:11 
4.1 

10:40 
3.8 


17:11 
5.3 

13:85 
8.7 

14:12 
2.8 

14:44 
L9 

15:16 
1.1 

16:49 
0.2 

1632 
-0.6 

17K)0 
-L2 

17:39 
-1.6 

11:41 
8.0 

12:20 

7.8 

13K)5 
7.8 

14:05 
6.9 

16:80 
6.2 

17:29 
6.0 

13:29 
3.1 

14:17 
2.0 

14:59 
1.2 

15:36 
0.3 

16:10 
-0.3 

16:44 
-0.7 

17:14 
-0.9 

11:04 
7.8 

11:80 
7.6 

11:69 

7.4 

12:31 
7.2 

13:09 
6.7 

13:56 
6.8 

15:01 
5.9 

16:30 
5.5 


18:56 
5.6 

20:03 
6.2 

20:52 
6.9 

21:35 
7.4 

22:15 
7.9 

22:55 
8.1 

28:39 
7.9 


18:21 
-L4 

19:10 
-LI 

20:06 
-0.4 

21:16 
0.3 

22:51 
0.9 


19:09 
6.2 

20:20 
6.8 

21:14 
7.3 

22:01 
7.6 

22:45 
7.7 

28:25 

7.5 


17:43 
-0.8 

18:12 
-0.6 

18:46 
-0.3 

19:20 
0.0 

20:00 
0.4 

20:50 
0.8 

21:49 
1.3 

23K)0 
L7 


DECEMBER. 


8 


E 


o 

p 

N 


S 
A 


E 


Day  of— 


W. 


F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 

Tu 
W 

Th 

F 

6 

S 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


6:69 
6.0 

0:19 
2.0 

1:25 
2.1 

2:20 
2.2 

8:04 
2.4 

8:44 
2.6 

4^21 
2.8 

6:00 
3.1 

0:28 
7.0 

1:16 
6.6 

6.4 

3:04 
6.1 

4:05 
6.1 

6.-06 
6.1 

6H)6 
6.2 

0:60 
2.1 

2.-00 
2.4 

2:56 
2.7 

8:89 
8.0 

4:13 
8.2 

4.41 
8.3 

6.-04 
3.4 

0:29 
6.6 

0:67 
6.5 

1:20 
6.4 

1:50 
6.8 

2:26 
6.4 

8:06 
6.3 

3:49 
6.8 

4:88 
6.2 

6:33 
6.1 


12:10 
3.8 

6:50 
6.2 

7:40 
6.5 

8:20 
6.8 

8.66 
7.8 

9:31 
7.7 

10:10 
8.0 

10:49 
8.2 

5-.39 
8.2 

6:20 
3.3 

7:10 
3.6 

8:10 
8.5 

9:28 
8.5 

11:02 
3.1 

12:28 
2.4 

7K)0 
6.8 

7:60 
6.7 

8:30 
7.0 

9:08 
7.8 

9:41 
7.4 

10:14 
7.6 

10:46 
7.6 

6:28 
8.4 

6:66 
8.8 

6:29 
3.3 

7K)6 
3.3 

7-.52 
3.2 

8:45 
8.1 

9:46 
2.8 

10:51 
2.6 

11:56 
2.0 


18:06 
5.6 

18:09 
2.4 

18:55 
L6 

14:40 
0.6 

15:26 
-0.3 

16K)6 
-LO 

16:60 
-L5 

17:34 
-L7 

11:30 
8.8 

12:15 
8.1 

13:06 
7.6 

14:10 
7.1 

15:28 
6.5 

17:03 
6.1 

18*.85 
6.1 

13:33 
1.7 

14:29 
0.9 

15:15 
0.2 

15:56 
-0.4 

16:31 
-0.7 

17:08 
-0.9 

1731 
-0.9 

11:15 
7.6 

11:48 
7.5 

12:21 
7.3 

13H» 
7.1 

13:49 
6.8 

14:45 
6.3 

16:50 
5.9 

17:11 
5.7 

18:41 
5.7 


19r2o 
6.0 

20:26 
6.5 

21:20 
7.0 

22K)9 
7.3 

22:55 
7,4 

23:40 
7.8 


18:20 
-1.6 

19:10 
-1.2 

20:01 
-0.5 

21:01 
0.2 

22:13 
LO 

2831 
L7 


19:55 
6.4 

21M 

6.8 

21:58 
7.0 

22:41 
7.0 

23:24 
6.9 

23:59 

6.8 


18:01 
-0.8 

1831 
-0.6 

19:01 

19:10 
0.0 

20:21 
0.5 

21:11 
LI 

22:06 
L8 

23K» 
2.5 


The  tides  are  placed  in  the  order  of  occitrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tentlis.  are  reckoned 
from  Mean  Lower  Low  Water,  which  Is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  xhe  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it 

The  time  used  is  Singapore  Mean  Local  Civil,  for  the  meridian  103^  51'  £.:  0^  is  midnight,  12b  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
Instance,  15:47  is  8:47  p.  m. 

#.  new  moon;  ^,  1st  quar.;  Q.  full  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


BATAVIA  (Tandjong  Priok),  JAVA,  1911. 
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JANUARY. 


FEBRUARY. 


MARCH. 


a  Day of— 

:2 


s  w.  !mo. 


E 


p 


s 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 
W 
Th 
F 

S 

s 

M 
Tu 
W 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


Th  26 


F 

S 

s 

M 
Tu 


27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


9:14  20K)0  . 

2.4  —0.5  . 

9:88  20:15  . 

2.4  —0.6  . 

10.-06  20:35  . 

2.4  —0.5  . 

10:80  20:58  . 

2.3  -0.8  . 

10:54  21:25  . 

2.1  —0.1  . 

10:58  21:40  . 

1.8  0.1  . 

10:00  21J^  .* 

1.5  0.8  . 

8:15  21:26  . 

1.8  0.6  . 

7:80  17:28  . 

1.4  0.4  . 

758  17:12  . 

1.7  0.0  . 

7:46  17:88  . 

2.0  -0.3  . 

8:06  17:58  . 

2.4  —0.5  . 

8:88  18:24  . 

2.6  -0.6  . 

9:14  18:50  . 

2.7  —0.7  . 

9:48  19:20  . 

2.8  —0.6  . 

10:26  19:46  . 

2.6  —0.4  . 

10:60  20:12  . 

2.8  —0.2  . 

Iia6  20:85  . 

2.0  0.0  . 

11:15  20:45  . 

1.7  0.2  . 

10:10  20:87  . 

1.4  0.8  . 

8:85  19:52  . 

1.8  0.5  . 

7:56  17:20  . 

L4  0.4  . 

7:65  17:02  . 

1.5  0.2  . 

8:10  17:20  . 

1.6  -0.1  . 

8^9  17:38  . 

1.7  —0.8  . 

8:20  18:05  . 

1.8  -0.4  . 

8:25  18.-22  . 

2.0  -0.4  . 

8:32  18:28  . 

2.1  -0.4  . 

8:48  18:86  . 

2.1  — 0.4  . 

9:06  18:46  . 

2.2  —0.4  . 

9:80  19:00  . 

2.2  —0.8  . 


a 

s 

1  Day  of— 

W. 

Mo. 

W 

1 

Th 

2 

F 

3 

E 

S 

4 

s 

5 

1> 

M 

6 

Tu 

7 

W 

8 

P 

Th 

9 

N 

F 

10 

S 

11 

s 

12 

0 

M 

13 

Tu 

14 

W 

16 

£ 

Th 

16 

F 

17 

S 

18 

s 

19 

M 

20 

A 

Tu 

21 

W 

22 

Th 

23 

8 

F 

24 

S 

25 

s 

26 

M 

27 

Tu 

28 

Time  and  Height  of  High  and 
Low  Water. 


S 


10:00  19:20 

2.2  —0.2 

10:25  19:26 

2.0  0.0 

10:42  19:80 

L7  0.2 

10:80  19:26 

L8  0.5 

7:48  18K)5 

LO  0.6 

5:44  16:20 

L2  0.8 

6:00  16:16 

1.5  0.0 

6*.84  16:34 

1.8  —0.8 

7:12  17K)0 

2.2  —0.5 

7:50  17:25 

2.4  —0.6 

8:27  17:48 

2.5—0.6 

OKK)  18:08 

2.5  —0.4 

9:36  18:80 

2.4  —0.2 

10:05  18:88 

2.1  0.0 

10:30  18*.50 

L8  0.2 

10:88  18:38 

1.6  0.4 

10:15  18:22 

1.2  0.5 

3.-00  4:00  8:4.5      17:25 

1.0  0.9  1.0         0.6 

5.*00  16:15 

LI  0.6 

6:00  15:55 

L3  0.2 

6:42  15:52 

L4  0.0 

7:00  16:12 

L6  —0.2 

7:12  16S5 

1.6  —0.8 

7:80  16:46  ....*.. 

L8  -0.3 

7:47  16:54 

L8  —0.4  ...... 

8:08  17.-05 

L9  —0.4 

8:28  17:20 

L9  -0.8 

8:80  1735  ...... 

L9  —0.2 


D 

N 


o 

E 


Day of— 


W.  Mo. 


w 

Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


9:20 
L8 

9:48 
L7 

10:14 
L4 

0:16 
LI 

026 
LI 

1:10 
L3 

2:26 
L5 

4:00 
1.7 

6:80 
L9 

6:88 
2.0 

736 
2.1 

8:10 
2.1 

8:47 
L9 

930 
L7 

9:42 

L4 

4K)0 
0.8 

4:46 
0.8 


8:40 
L4 

8K)0 
0.9 

4:20 
0.7 


17:86 
0.0 

17*.86 
0.8 

17^8 
0.4 


6:10  10:26 

0.9  LO 

16:10  .    .    . 

0.6  ..    . 

15:10  .    .    . 

0.8  ..    . 

15:00  .    .    . 


17:16 
0.7 


0.0 

15:15 
—0.8 


16:38 
—0.5 

16:10 
-0.6 


16:80 


-0.6 


17:00 
—0.8 

17:06 


0.0 

17:10 
0.8 


17:00 
0.5 

9:60 
L2 

9:46 
LO 


28:20 
0.9 

16:40 
0.6 

16:15 
0.7 


28:20 
LI 

28:22 
1.2 


5:86 

28:50   .    .    . 

0.6 

1.8   .    .    . 

4:40 

0.4 

0:15 

14:25   .    .     . 

1  4 

0.2    .    .    . 

0-86 

14:86  .    .    . 

1.4 

0.  I    .    .    . 

0'.86 

14:46  .    .    . 

1,4 

—0.1   .    .    . 

0:15 

15:00   .    .    . 

1.6 

— 0.2  .    .    . 

5:68 
1.5 

16:10  .    .    . 
—0.3   .    .    . 

6:88 

15:28   .    .    . 

1,5 

—0.4   .    .    . 

7:10 

15:40  .    .    . 

1,6 

—0.3    .    .    . 

7:87 

15:50   .    .    . 

1.6 

—0.2   .    .    . 

8K)6 

16:00   .    .    . 

L6 

0.0   ..    . 

16:00      22:45 


0.2 

9:15 
1.2 

10:00 
LO 


LI 

16:04 
0.4 

16:06 
0.7 


22:40 
1.2 

22:46 
L3 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ix>wer  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.9  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Batavia  Mean  Local  avil,  for  the  meridian  106^48'  E.;  0»»  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
Instance,  16:47  is  8:47  p.  m. 

#,  new  moon;  ^,  Istquar.;  Q.  ^^11  moon;  (J,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


J 


13163—10 14 
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APRIL. 


S 


N 

3) 


E 

O 


8 


E 


Day  of— 

W. 

Mo. 

S 

1 

s 

2 

M 

3 

Tu 

4 

W 

5 

Th 

6 

F 

7 

8 

8 

S 

9 

M 

10 

Tu 

11 

W 

12 

Th 

13 

F 

H 

S 

15 

s 

16 

M 

17 

Tu 

18 

W 

19 

Th 

20 

F 

21 

S 

22 

s 

23 

M 

24 

Tu 

25 

W 

26 

Th 

27 

F 

28 

S 

29 

s 

30 

Time  and  Height  of  High  and 
Low  Water. 


6:27  10:26  15:45      23:07 

0.6  0.9  0.7         L5 

7:10  10:40  14:16      23.'38 

0.6  0.7  0.5         L7 

13:26 ,. 

0.2 

0:16  13:14 

L9  —0.1 

1:06  18:40 

1.9  —0.3 

2:80  14:12 

1.9  —0.5 

4:80  14:40 

L8  —0.6 

6:66  15:10 

1.7  —0.4 

7K)5  15:32 

1.6  —0.1 

7:55  16:42  28:18    .    .    . 

1.4  0.2  1.1    ..    . 

8:10  8:88  16:86      22:30 

1.0  LI  0.6         LO 

15:80  22:10 

0.7  LI 

14:46  22K)0 

0.7  1.3 

13:55  22:10 

0.6  1.5 

12:53  22:80 

0.4  L7 

12:42  22:42 

0.2  L8 

12:52  22:55 

0.1  L8 

12:58  23:06 

0.0  L8 

13K»  23:10 

—0.1  L8 

13:10  23:12 

—0.3  L8 

13:28  23:08 

—0.4  L7 

13:46  28:10 

—0.4  L6 

14K)6  28K)4 

—0.3  L5 

14:20  22:47 

—0.1  L4 

13:30  22:06 

0.1  L3 

14:40  21:45 

0.3  L4 

14:38  21:88 

0.6  L5 

4:35  9:45  14:24      21:50 

0.6  0.9  0.6         L7 

5:40  22:12 

0.4  2.0 

7:05  22:40 

0.1  2.2 


MAY. 


a 

8 


N 


o 


A 

S 


E 


P 


Day  of— I 


W. 


Mo. 


M 

1 

Tu 

2 

W 

3 

Th 

4 

F 

5 

S 

6 

s 

7 

M 

8 

Tu 

9 

W 

10 

Th 

11 

F 

12 

S 

13 

s 

14 

M 

15 

Tu 

16 

W 

17 

Th 

18 

F 

19 

S 

20 

s 

21 

M 

22 

Tu 

23 

W 

24 

Th 

25 

F 

26 

8 

27 

S 

28 

M 

29 

Tu 

30 

\V 

31 

Time  and  Height  of  High  and 
Low  Water. 


9:00  23:15   .    .  . 

-O.l  2.8   ..  . 

10:40  28:64  .    .  . 

—0.3  2.8   ..  . 

11:40 

—0.5 

0:37  12-.80   .    .  . 

2.2  —0.5   .    .  . 

1:25  13:05   .    .  . 

2.0  —0.6   .    .  . 

2:15  18:38   .    .  . 

L8  -0.8   .    .  . 

1:40  14KK)     22:34 

L5  0.0        L4 

14:06  22:10   .    .  . 

0.8  L8   .    .  . 

14:04  21:44   .    .  . 

0.6  L8   .    .  . 

5:36  21:34   .    .  . 

0.6  L3   .    .  . 

6:55  21:25   .    .  . 

0.5  L6   .    .  . 

8:32  21:18   .    .  . 

0.2  L8   .    .  . 

9:44  21:80  .    .  . 

0.0  1.9   ..  . 

10:22  21:48   .    .  . 

— ai  2.0   ..  . 

10:67  21:55   .    .  . 

-0.1.       2,1   ..  . 

11:05  22:14   .    .  . 

—0.2  2.2   ..  . 

11:08  22:28    .    .  . 

—0.3  2.2    ..  . 

11:20  22:44    .    .  . 

—0.4  2.1    ..  . 

11:37  22:52   .    .  . 

—0.4  2.0   ..  . 

12KJ5  22:50   .    .  . 

—0.4  L8   .    .  . 

12:25  22:22   .    ,  . 

-0.2  L7    .    .  . 

12:88  21:64   .    .  . 

—0.1  L6   .    .  . 

13:00  21:10   .    .  . 

0.1  L5   .    .  . 

13:15  20:54   .    .  . 

0.4  L6   .    .  . 

12:55  20:48   .    .  . 

0.6  L8   .    .  . 

5:08  20:68   .    .  . 

0.4  2.1    ..  . 

8:50  21:20   .    .  . 

0.1  2.8   ..  . 

6:45  21:50   .    .  . 

-0.2  2.5   ..  . 

7:40  22:25   .    .  . 

—0.4  2.6   ..  . 

8:36  28:00   .    .  . 

—0.6  2.6   ..  . 

9:84  23:38   .    .  . 

—0.7  2.5   ..  . 


JUNE. 


s 

8 


2 

S 


C 

E 


P 

N 


Day  of— 


W. 


Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

8 

S 

M 

Tu 

W 

Th 

F 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


10:24 
-0.6 

0:12 
2.8 

0:80 
2.0 

12:10 
0.0 

12:25 
0.3 

12«5 
0.6 

6:06 
0.4 

6:86 
0.1 

7:20 
-0.1 

8:00 
—0.8 

8:44 
—0.4 

9:11 
—0.8 

9:22 
—0.3 

9:20 
-0.4 

9:80 
—0.4 

9:50 
—0.4 

10:12 
—0.3 

10:33 
—0.2 

10:67 
0.0 

11:10 
0.2 

11:26 
0.6 

5:40 
0.4 

5:35 
0.1 

6:48 
—0.1 

6:10 
—0.4 

6:46 
—0.6 

7:22 
-0.7 

8:00 
—0.7 

8:40 
—0.6 

9:16 
—0.4 


llKfi 
—0.5 


11:46     28:86 
—0.3        1.7 

21:60  .    .    . 


L6 

21:25 
L6 


21:06 


L6 

21K)6 
L6 


21:05 


1.7 


21:00 
L9 

20:58 


2.0 

21:05 
2.1 

21:18 
2.2 

21:88 


2.8 

21:66 
2.8 

22:15 
2.8 


22:34 


2.2 

22:46 
2.0 

22:30 


L8 


21:34 
L6 

20:30 


L5 
20:05 


L6 
20:00 


L8 

20:10 
2.1 


20:82 
2.4 


21K)5 
2.7 

21'.38 
2.8 

22:15 
2.8 

22:62 
2.7 

23.-25 
2.4 

23:50 
2.1 


The  tides  are  placed  in  the  order  of  occarrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths  are  reckonni 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  0.9  foot  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Batavia  Mean  Local  Civil,  for  the  meridian  106°  48'  E;  0»>  is  mldni|rht,  12h  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance;  15:47  is  3:47  p.  m. 

#.  new  moon;  ^,  Istquar.;  O,  full  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 


Ic  Day  of— 

8 

2    W.  Mo. 


1 

s 

1 

1 

§ 

2 

I 

E 

M 
Tu 

3 

4 

1 

W 

6 

i  > 

6 

1 

F 

7 

1 

S 

8 

A 

s 

9 

S 

M 

10 

0 

Tu 

11 

I    i 

W 
Th 

12 
13 

F 

14 

1 

S 

15 

1 

s 

16 

1 

M 

17 

,E 

Til 

18 

c 

W 

19 

Th 

20 

F 

21 

i 

S 

22 

i 
1 

s 

23 

■:? 

M 

24 

Tu 

25 

• 

W 

26 

'      Th 

27 

F 

28 

S 

29 

E 

s 

30 

M 

31 

Time  and  Height  of  High  and 
Low  Water. 


9:62  23:50 

—0.2  1.8 

10:17  22:14 

0.1  1.5 , 

10:80  20:48 

0.8  L4 

10:24  20:22 

0.6  L5 

6:46  20:24 

0.4  1.6 

5:40  20:40 

0.1  1.7 

6:10  20:45 

—0.2  1.8 

6:46  20:46 

-0.4  2.0 

7:12  20:46 

—0.5  2.1 

7:40  20.58 

—0.4  2.2 

7:46  21K)8 

—0.4  2.2 

7:50  21:26 

—0.4  2.8 

7:66  21:60 

—0.4  2.3 

8K>7  22:12 

—0.3  2.2 

8:22  22:34 

—0.2  2.0 

8:86  22:40 

0.0  L8 

8:60  22:05 

0.1  1.5 

9:00  20:26 

0.8  L8 

8.-20  19:10 

0.5  1.4 

5:16  19:06 

0.4  L7 

4:52  19:20 

0.0  2.0 

5:10  19:46 

—0.3  2.3 

5:26  20:18 

-0.5  2.6 

5:60  20:54 

-0.6  2.7 

6:18  21:30 

—0.7  2.8 

6:46  22:06 

—0.6  2.6 

7:17  22:42  ..'.... 

-0.6  2.4 

7:38  23:10 

—0.3  2.1 

7:68  23:24 

0.0  L7 

8:05  22:50 

0.2  1.4 

8:00  20:36 

0.4  1.2 


AUGUST. 


fl  Day  of— 

8 


w. 


Tu 

W 

Th 

F 

S 

s 

3   M 

Tu 
W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 


E 


Mo. 


N 


Tu 

I 
W 

•  Th 

S 

M 
Tu 
W 
Th 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20; 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


7:14 
0.6 

4-.60 
0.4 

4:30 
O.l 

4:47 
—0.2 

5:12 
—0.4 

5:40 
—0.4 

6KK) 
—0.4 

6:10 
—0.3 

6:16 
—0.3 

6.-24 
—0.3 

6:28 
-0.2 

6:32 
0.0 

«:38 
0.2 

6:43 
0.3 

6:32 
0.5 

5:20 
0.6 


19.13 
1.3 


19:20 
1.5 

19:43 
1.6 

20:00 


L7 


20:12 
1.8 

20:20 
1.9 


20:26 
2.0 

20:40 
2.0 

20:64 
2.0 


21:14 
2.1 

21:37 
2.0 


22:02 


1.9 

22:20 
L6 


22:16 
L3 


15:06 
LO 

15:34 


18:50 
0.9 


21:26 
1.1 


L2 


5:55 
0.5 

16:46 
1.5 

3:42 

17:40 

0.0 

1.8 

3:55 

18:30 

—0.3 

2.1 

4:15 
—0.5 

19:15 
2.3 

4:10 
—0.6 

19:57 
2.4 

5:05 

20:38 

— 0  6 

2.5 

6:28 
—0.4 

21:16 
2.4 

5:50 

21:50 

—0.2 

2.1  • 

6:00 
0.0 

22:18 
1.8 

6:08 

22:36 

0.2 

1.5 

6K)0 

22.-38 

0.4 

1.2 

5:48 
0.6 

4*55 

12:45 
LI 

13:25 

17tS0 
0.9 

21:15 
LO 

0.6 

1.3 

3:30 

14:60 
1.4 

0.4 

3:10 

15:30 
L4 

0.2 

SEPTEMBER. 


S 


A 

S 


o 


E 


P 


A 

S 


Day  of— 

W. 

Mo. 

F 

1 

S 

2 

s 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

s 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

S 

16 

s 

17 

M 

18 

Tu 

19 

VV 

20 

Th 

21 

F 

22 

S 

23 

M 
Tu 
W 
Th 
F 
S 


24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  water. 


325  16:20 

-0.1  L5 

3:50  17:10 

—0.2  L6 

4:05  19:15 

-0.3  L6 

4.*20  19:40 

—0.3  L7 

4:34  aOKM 

—0.3  L7 

4:45  20:14 

—0.3  L7 

4:50  20.-34 

—0.1  L7 

4:54  20:56 

0.0  L7 

4:50  21:26 

0.2  L5 

4-.50  21:56 

0.3  L3 

4:55  11:25  17:26      22:15 

0.5  L2  0.7         LO 

4:38  11:52  19:16      21:46 

0.7  L2  0.8         0.9 

8:32  12:20 

0.6  L4 

2:46  13:10 

0.3  L6 

2:24  14:38 

0.0  L7 

2:40  16:32 

—0.3  L9 

3:02  17:62 

-0.5  2.0 

o:dU  io:o2  ...... 

—0.6  2.1 

«>:dr$  1.7:44  ...... 

—0.5  2.0 

4:16  20:30 

-0.3  L9 

4:85  21K)6 

0.0  L7 

4:38  11:22  15:18      21:40 

0.3  0.9  0.8         L4 

4.-26  10:50  1620      22.-06 

0.5  LO  0.8         1.1 

4:20  10:47  17  K«      22:16 

0.7  L2  0.8         0.9 

3:64  11H)6  18:50      2020 

0.7  L4  0.8         0.9 

2:50  11:30 

0.6  L5 

1:50  11:62 

0.4  L6 

1:62  12:12 

0.2  L6 

2:06  12:16 

0.0  L6 

2:18  12K)0 

—0.1  L6 


I         The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flnt  line  and  heights  on  the  second  line  of  each  day: 

>  a  compariaon  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from.  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  reslon,  and 
which  is  0.9  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart, 

)  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

>  The  time  used  is  Batavia  Mean  Local  Civil,  for  the  meridian  106°  48'  E.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  8:47  p.  m. 

0,  new  moon;  }),  1st  quar.;  O.  full  moon;  C  3d  quar.;  E,  moon  on  .the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


I 

:3 


E 

o 


N 


E 


8 
A 

3) 


Day  of— 


W. 


S 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
P  Th 


Mo. 


F 

S 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 
F 

a 
s 

M 

Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


2:80  11:45 

-0.2  1.6 

2:40  11:47 

—0.8  1.6 

2:56  12X» 

—0.2  1.6 

8:10  12:15  16:20      19:05 

—0.2  1.4  1.8         1.4 

8:20  12K)0  15:10      19:32 

—0.1  1.3  1.2         1.3 

3:25  11:00  15:15      20:10 

0.1  l.l  1.0        1.2 

3:25  10:32  15:55      20:55 

0.3  1.1  0.9        1.1 

8:80  10:18  16:30      21:37 

0.5  1.3  0.7         1.0 

3:22  10:25  17.-80      22m 

0.7  1.4  0.6         0.9 

2:50  10:44 

0.6  1.6 

1:84  11K)6 

0.4  1.9 

0:25  11:40  .    .    .        .    . 

0.2  2.0, 

0:28  12:24 

-0.1  2.1 

0:67  13:20 

—0.8  2.0 

1:28  15:00 

-0.5  1.9 

2:00  16:58 

-0.5  1.7 

2:80  18:20 

—0.4  1.6 

8:00  19:28  ...... 

-0.2  1.4 

3K)8  10:50  15:20      20:16 

0.2  1.2  1.0         1.2 

8:06  10.-05 

0.6  1.1 

8:05  9:50 

0.7  1.2 

2:20  9:52 

0.7  1.6 

1K)8  10:00  28:40    .    .    . 

0.5  1.7  0.8    ..    . 

10:24  23:60 

1.8  0.1 

10:45 

1.9 

0:10  UKX) 

0.0  2.0 

0:28  11:10 

—0.1  1.9 

0:40  11:10 

—0.1  1.9 

0:60  11:07 

—0.2  1.8 

1:05  11:02 

-0.8  1.8 

1:28  10:57 

—0.3  1.7 
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Tul4 
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15 

Th 

16 
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17 

S 

18 
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19 
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20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S 

25 

s 

26 

M 

27 

Tu 

28 

W 

29 

Th 

30 

Time  and  Height  of  High  and 
Low  Water. 


1:40  10:50 

—0.2  1.6 

1-.50  10«7 

0.0  1.5 

2:00  9:58 

0.1  1.4 

2:10  9:88 

0.4  1.5 

1:68  9:80  17.04     20:35 

0.6  1.6  0.6         0.7 

1:88  9:86  18:00    .    .    . 

0.6  1.8  0.4    ..    . 

9:65  19:14 

2.0  0.1 

10:22  20:40 *  . 

2.3  —0.1 

10:51  22:00 

2.4  —0.4 

11:30  22:55 

2.4  —0.5 

12:14  28:48 

2.4—0,6 

12:65 

2.2 

0:25  13:30 

-0.5  1.9 

1:00  12:40 

—0.3  1.6 

1:30  10:30 

—0.1  L4 

1:40  10:01 

0.3  1.4 

1:38  9:30  17:40     20:40 

0.6  1.8  0.6         0.7 

1:20  9:20  18:48    .    .    . 

0.6  1.4  0.4    ..    . 

9:17  20:05 

1.  7  U.    1.          ...          .          a          • 

9:21  21:02 

1.9  —0.1 

9:32  21:46 

2.1  —0.2 

9:61  22:20 

2.1  —0.2 

10K)6  22:44 

2.2  —0.2 

10:20  22:60        

2.2  -0.3 

10:35  28:01 

2.2  —0.3 

10:44  23:19 

2.1  -0.4 

10:61  28:89 

2.0  —0.3 

10:44  23:66 

1.8  —0.2 

1.7 

0:12  9:53 

0.0  L6 
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Th 
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s 
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Tu 
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s  Th 

F 
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Tu 
W 
Th 
F 
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E 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


0:26 
0.1 

0:46 
0.4 

0:18 
0.5 

8:51 
2.1 

9:10 
2.3 

9:40 
2.5 

10:11 
2.7 

10:48 
2.7 

11:26 
2.6 

12:01 
2.4 

12:28 
2.1 

12:20 
L8 

10:16 
1.5 

9:23 
L4 

8:55 
1.4 

8:56 
1.6 

9:00 
L7 

9K» 
1.9 

9:10 
2.1 

9:16 
2.2 

9:80 
2.2 

9:43 
2.3 

10:00 
2.3 

10:16 
2.2 

10:31 
2.1 

10:41 
2.0 

10:28 
1.8 

9:41 
L6 

8:46 
1.4 

8:06 
1.6 

7:68 
1.8 


9:14 
1.5 


8:52 
1.6 

8:46 
1.8 

18:18 
0.1 

18:60 
—0.2 

19:31 
—0.5 

20:17 
—0.6 

21:06 
-0.7 

21:51 
—0.7 


22:87 
—0.5 


23:16 
—0.2 


23:45 
0.0 

28:68 
0.3 

23:69 
0.5 

18.11 
0.4 

18:26 
0.1 


19H)1 
—0.2 

19:40 
-0.4 

20:16 
-0.5 

20-.52 
—0.4 

21:15 
-0.4 

21:18 
-0.8 

21:21 
—0.3 


21:31 
—0.3 

21:48 
—0.2 

22:03 
—0.1 


2221 
0.0 

22:36 
0.2 

22:51 
0.5 


18:29 
0.4 

17:45 
0.1 


18:06 
a4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  .low  water.  The  heights,  in  feet  and  tenths,  ese  reckoned 
from  Mean  Lower  Low  Water,  which  is  approximately  the  datum  of  sounding.«i  on  the  Admiralty  Charts  for  this  r^ion,  and 
which  is  0. 9  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  Is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Batavia  Mean  Local  Civil,  for  the  meridian  106°  48'  E.;  0»>  is  midnight.  12»>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  for 
instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  O.  '"^1  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


MANILA  (Pasij?  River  Entrance),  PHILIPPINE  ISLANDS,  1911. 
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JANUARY. 


c  Day  of— 
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5 
6 
7 
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9 
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11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Heif  ht  of  High  and 
Low  Water. 


6:15  21:32 

—0.5  8.9 

6:43  22:11 

-0.7  4.0 

7:16  22?63 

—0.7  4.0 

7:48  23:38 

—0.7  3.9 

—0.5 

0:25  8:48 

3.6-  —0.2 

1:18  9:15  15:55      19:32 

3.1  0.1  1.4         1.2 

2:08  9:32  16:04      21:47 

2.5  0.5  1.8         1.2 

8:88  10:12  16:83      28:28 

1.9  0.9  2.1         0.9 

5:40  10:02  17:20    .    .    . 

1.5  1.1  2.6    .    . 

1:33  18:08 

0.4  8.1 

3:08  19K)6 

—0.1  8.6 

4:17  19:57 

—0.6  4.0 

5:13  20:50 

—1.0  4.8        

6K)4  21:40        

—1.2  4.4 

6:48  22.80 

—1.1  4.8 

7:25  23:18 

—0.9  4.1 

7:58 

-^6 

0K)8  8:24  15:10      16:45 

8.7  —0.1  1.1         l.O 

0:60  8:45  15:25      18:14 

8.1  0.8  1.8         1.1 

1:27  8:55  15:17      20:05 

2.6  0.6  1.6  1.8 

1:69  8:52  15:40      21:52 

1.9  0.8  1.9         1.3 

3:80  8:42  16:08    .    .    . 

1.4  1.0  2.1    ..    . 

4:00  16:55 

1.0  2.5 

4:15  n-JSS 

0.5  2.8 

4:54  18:27 

0.1  8.0 

5:13  19:13  ...... 

—0.1  3.3 

5:82  19:56 

-0.3  8.5 

5:47  20:40 

—0.4  8.7 

6:67  21:28 

—0.5  3.8 

6:16  22:12 

—0.5  3.9 
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Time  and  Height  of  High  and 
Low  Water. 


17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 
28 


6:40  22:55 

—0.4  3.7 

7:08  13:40  16:12      23:40 

—0.3  1.0  0.9         8.5 

7:27  18:45  17:36    .    .    . 

—0.1  1.2  0.9    ..    . 

0:27  7:46  13:50      18:54 

3.1  0.3  1.4         0.8 

1:15  7:59  14:02      20:12 

2.6  0.6  L8         0.8 

2:19  8:28  14:35      21:45 

2.0  1.0  2.2         0.7 

3:49  8:15  15:22      23:58 

L5  1.4  2.7         0.4 

16:20 

8.2 

2:10  17:80 

0,0  8.5 

3:34  18:45 

—0.5  8.8 

4:30  19:54 '. 

—0.9  4,0 

5:15  20:54 

—1.0  4.1 

5:55  21:50 

—1.0  4.1 

6:26  22:40 

—0.7  3.9 

6:50  18:00  15:25      23:30 

-0.3  1.0  0:8         8.5 

7:08  13:10  16:45    .    .    . 

0.1  1.2  0.8    ..    . 

0:10  7:18  18:28      17:54 

3.0  0.5  1.5         0.9 

0:47  7:22  18.30      19:10 

2.5  0.8  1.8         LO 

1:25  7:30  13:37      20:00 

2.0  0.9  2.0         0.9 

1:40  7:10  18:52      21:37 

L5  1.0  2.3         0.9 

14:28 

2.6 

3:50  15:10 

0.6  2.7 

4:20  16:10 

0.2  2.9 

4:28  17:16 

0.0  8.0 

4:40  18:30 

—0.2  3.2 

4:45  19:38 

—0.8  3.3 

4:52  20:85 

—0.3  8.4 

5:10  21:28 

—0.2  8.5 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


5:28 
-0.1 

5:48 
0.0 

6K)5 
0.8 

6:22 
0.6 

0:50 
2.4 

1:42 
L9 

8:15 
L4 

14:38 
3.8 


0:16 
—0.1 

2:12 
-0.4 

3:24 
—0.7 

4.-06 
-0.7 

4:45 
—0.6 

5:10 
—0.3 

5:80 
0,0 

5:46 
0.4 

5:54 
0.7 

0:14 
2.4 

0:58 
L9 

1:37 
1.4 

12:55 
2.9 

18:35 
3.0 

14:12 
8.0 


8:80 
0.1 

8:80 
0.0 

8:15 
0.0 

3:25 
-0.1 

8:42 
0.0 

4:05 
0.1 

4.*25 
0.4 

4:42 
0.6 


11:55 
L2 

12:00 
L3 

12:05 
1.5 

12.-06 
1.8 

6:50 
0.9 

6:55 
LI 

6:40 
L8 


14.40 
LO 

15:55 
0.8 

17K)2 
0.6 

18:07 
0.5 

12:86 
2.2 

18:02 
2.6 

13:45 
8.0 


15:40 
8.5 


17:00 
8.6 

18:34 
3.6 


19:50 
8.7 

20:57 
8.6 

11:45 
LI 

11:30 
L3 

11:40 
L5 

11:55 
L8 

6:15 
LO 

6:05 
LI 

5:40 
LI 

21:46 


13:50 
LO 

15:30 
0.8 

16:35 
0.6 

17:80 
0.6 

11:55 
2.1 

12:00 
2.4 

12:20 
2.7 


0.6 

28:55 
0.5 


15:10 
8.0 

16:20 


8.0 

17:45 
8.0 

19:18 
8.0 


20:25 
3.0 

10:35 
L4 

10:40 
L6 

10:44 
L9 


14:25 
LI 

15:35 
0.7 

16:30 
0.4 


22:15 
8.4 

23.05 
3.2 

23:52 
2.9 


19:10 
0.3 

20:30 
0.2 

22:14 
0.1 


21:55 
3.4 

22:45 
8.2 

23:30 
2.7 


18:16 
0.5 

19:12 
0.5 

20:20 
0.6 


21:26 
2.9 

22:22 
2.7 

28:20 
2.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  aiid  which 
is  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  ( — )  sign  is  before  the  height,  in  which  case  subsiract  it. 

The  time  used  is  Cosmopolitan  Standard,  120th  meridian  E.;  0>>  is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminishdd  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  ^,  1st  qoar.;  Q,  full  moon;  C«  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  •re  placed  in  the  order  ol 
comparEsoD  of  cooBSCUtlve  helghia  w 
..■Dm  Mean  Lower  Low  Water,  which  _ 
which  l9 1.4  (eet  below  mean  sea  level.    To  flad  the  depth  of  w 
~ '  a  a  mluui  (— )  sign  Is  before  the  height,  In  which  case  subii 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  flret  line  and  heights  on  thetiecund  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  I.s  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Liow  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  i8  1.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard.  120th  meridian  £.;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  oy  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

%,  new  moon;  }),  Irt  quar.:  Q.  ^^1'  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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Th 

16 
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•  •        • 
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17:10 
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Tu 

17 

5:88 
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18:14 
0.7 

28:10 
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F 

17 

0:06 
0.4 

6:08 
L8 

12:40 
0.1 

19:18 
1.1 

F 

17 

5:07 
L2 

11:15 
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17:62 

L4 

... 
•    .    • 

W 

18 

6:10 
L8 

18:24 
0.1 

19:14 
0.7 

■        *        • 
•        •        • 

S 

18 

1:10 
0.5 

6.-28 
LI 

13:07 
0.1 

20:20 
L2 

S 

18 

0:10 
0.4 

5:28 
LO 

11.-88 
0.0 

18:86 
L5 

£ 

Th 

19 

0H)6 
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6:45 
1.6 

18:55 
0.0 

20:25 
0.9 

s 

19 

2:40 
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6:44 
0.9 

13:46 
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21:34 
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s 
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5:45 
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19:28 
L6 
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F 

8 
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Tu 
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24 

1:10 
0.5 

2:46 
0.7 
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0.8 

16:17  . 
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7:22 
L8 

7:54 
LO 

8:20 
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•        • 

14:28 
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15:00 
0.1 

15:36 
0.0 
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LO 

22:44 
L2 

28:50 
L3 

•        • 

A 

S 

M 
Tu 
W 
Th 
F 

20 
21 
22 
23 
24 

14:15 
0.1 

16:01 
0.1 

16:05 

22:46 

A 

s 

M 

Tu 

W 

Th 

F 

20 
21 
22 
23 
24 

2:44 
0.6 

12:42 
0.1 

13:15 
0.2 

14:50 
0.8 

8:10 
0.2 

5i35 
0.7 

21:30 
L5 

22:40 
L5 

28:38 
L6 

12:40 
0.4 

12:20 
0.0 

16:40 
0.3 

20:24 
1.5  . 

•  •        • 

•  «        • 

•  •        • 

•  «        • 

•  •        • 

•  a         • 

•  •         ■ 
«         •         • 

1.4 

c 

28:48 

1.5 

0.1 1 

0:85 
L7 

1:14 
L8 

9:14 
0.3 

9:20 
0.2 

12:25 
0.4 

18:25 
0.4 

17:10 
0.1 

18:10 
0.1 

1 

'  A 

0:87 
1.5 

17,-00 

0.0 

w 

25 

1:15 
1.7 

17:50 

S 

25 

1:50 
L9 

9:85 
0.2 

14.-05 
0.6 

19K)0 
0.0 

S 

25 

0:26 
L6 

8:18 
0.2 

13:25 
0.6 

18:00 
0.2 

-0.1 

•        •        ■ 

Th 

26 

1:50 
1.9 

10:00 
0.3 

12:50 
0.4 

18:30 
-0.1 

s 

26 

2:26 
L9 

9:47 
0.1 

14:40 
0.7 

19:52 
0.0 

s 

26 

1:08 
1.7 

8:25 
0.1 

13:55 
0.8 

19K)0 
0.2 

8 

F 

27 

2:24 
2,0 

10:20 
0.2 

14:00 
0.4 

19:15 
-0.1 

M 

27 

8:00 
L9 

10:00 
0.1 

15:18 
0.8 

20:38 
0.0 

M 

27 

1:47 
L7 

8:40 
0.0 

14:26 
LO 

19:55 
0.1 

S 

28 

2:55 
2.1 

10:40 
0.2 

14:48 
0.4 

19:50 
—0.1 

• 

Tu 

28 

8:80 
L9 

10:20 
0.0 

15:54 
LO 

21:24 
0.0 

Tu 

28 

2:24 
L6 

9K)0 
0.0 

15:00 
L2 

20:45 
0.1 

• 

» 

29 

8:26 
2.1 

IIKX) 
0.1 

15:25 
0.5 

20:35 
—0.1 

E 

W 

29 

8:00 
L5 

9:22 
—0.1 

16:84 
L4 

21:84 
0.1 

M 

30 

4K)0 
2.1 

11:24 
0.1 

16:06 
0.6 

21:17 
—0.1 

• 

Th 

30 

3:40 
L4 

9:54 
—0.1 

16H)5 
L5 

22:16 
0.1 

Tu 

31 

4:82 
2.0 

11:40 
0.1 

16:50 
0.7 

22:02 
0.0 

F 

31 

4:18 
L3 

10:20 
-0.1 

16:46 
L6 

28:12 
0.2 

Thetld 

•  a  ooxnparifl 

from  Mear 

which  ia  0. 

unless  a  la 

les  are  placed  in  the  order  of  occurrence,  wi 
oaof  consecutive  heights  will  indicate  whet 
I  Lower  Low  Water,  which  is  the  datum  of 
7  foot  helow  mean  sea  level.    To  find  the  dc 
inus  ( — )  sign  is  before  the  height,  in  whic] 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ir 
soundings  on  the  Coast  and  Geodetic  Sun 
ipth  of  water,  add  the  tabular  height  to  the 
ti  case  substract  it. 

»n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
rey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  tin 
all  greater 

neused  ia  Hawaiian  Standard,  157^  SO'  W.;  0> 
are  in  the  afternoon  (p.  m.)  and  when  dlmj 

^  is  midnight,  12^  is  noon;  all  hours  less  thai 
Inished  by  12  give  the  times  after  noon;  for 

1 12  are  in 
instance, 

the  forenoon  (a.  m.), 
15:47  is  3:47  p.  m. 

1         •.  ne^ 
\  equator;  A 

1 

r  moon;  J, 
,  P,  moon 

1,  Ist  quar.;  O.  fuH  moon;  ([,  3d  qi 
in  apogee  or  perigee. 

uar.;  £,  moon  od 

I  the  equator;  N,  S,  moon  i 

farthest  north  or 

south  of  the 
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1 

APRIL. 

MAY. 

JUNE. 

1         • 

§ 

p 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

■ 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

Day  of— 

Time  an< 

2:65 
0.1 

d  Height  of  Hi| 
LowWater. 

rhand 

W. 

S 

Mo. 
1 

W. 

M 

Mo. 

1 

W. 
Th 

Mo. 
1 

4:60 
LI 

10:45 
—0.1 

17:32 
L7 

■        •        « 
•        •        • 

0:40 
0.3 

6:00 
0.6 

10-.30 
—0.2 

18:10 
2.0 

7^5 
0.4 

11:34 
0.1 

19:31  ' 

L8  < 

s 

2 

0:12 
0.3 

5:24 
0.9 

11:12 
—0.1 

18:25 
L7 

N 

Tu 

2 

2.-00 
0.8 

6:40 
0.4 

11:02 
-0.1 

19:05 
L9 

F 

2 

8:42 
0.1 

9K)0 
0.5 

12:44 
0.4 

20:28 
L6 

M 

3 

1:80 
0.4 

6:00 
0.7 

11:45 
-0.1 

19:25 
L7 

W 

3 

8:85 
0.2 

6:50 
0.8 

11:44 
0.1 

20.*08 

L8 

3) 

S 

3 

4.'20 
0.1 

10:40 
0.7 

14:35 
0.6 

2125 

1.4 

Ta 

4 

8:80 
0.4 

6:40 
0.5 

12:20 
0.0 

20-.37 
L7 

Th 

4 

4:40 
%2 

9.<X) 
0.8 

12:48 
0.2 

21:15 
L7 

s 

4 

4:55 
0.0 

U:48 
0.9 

16:36 
0.7 

2227 
L2 

N 

W 

5 

5:44 
0.8 

8:20 
0.4 

13.-20 
0.1 

21:66 
L7 

D 

F 

6 

6:40 
0.1 

11:20 
0.6 

14:45 
0.4 

22.-26 
1.6 

E 

M 

5 

6:90 
0.0 

12:85 
L2 

18:18 
"  0.6 

23.-30 
LI 

Th 

6 

6:40 
0.2 

11:00 
0.8 

15K)0 
0.2 

28:10 
L7 

S 

6 

6:10 
0.1 

12:18 
0.7 

16:60 
0.5 

23:25 
L5 

Tu 

6 

6:00 
0.0 

13:12 
L4 

19:32 
0.5 

•         ■        ■ 
«         ■        • 

F 

7 

7:16 
0.2 

12.-28 
0.5 

16:60 
0.8 

•  •        • 

*  •        • 

H 

7 

6:84 
0.0 

13K)0 
LO 

18:16 
0.4 

•  •        ■ 

•  •        ■ 

W 

7 

0:20 
0.9 

6:80 
-0.1 

13:50 
L6 

20:88 
0.4 

S 

8 

0:12 
L7 

7:40 
0.1 

18:17 
0.7 

18:20 
0.3 

M 

8 

0d6 
L8 

7K)0 
0.0 

18:87 
L8 

19:25 
0.4 

Th 

8 

1:02 
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6:56 
-0.1 
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L8 

21 -.35 
0.4 

9 

9 

IKM 
L7 

8:04 
0.0 

18:56 
LO 

19:22 
0.2 

E 

Tu 

9 

1:10 
L2 

7:26 
0.0 

14:10 
L4 

20:22 
0.3 

F 

9 

1:42 
0.7 

7:27 
—0.2 

15:00 
2.0 

22.-22 
0.3 

M 

10 

1:45 
1.6 

8:22 
0.0 

14:80 
L2 

20:18 
0.2 

W 

10 

1:50 
LI 

7:50 
—0.1 

14:46 
L6 

21:14 
0.3 

8 
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2:18 
0.6 
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-0.2 

15:34 
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23:10 
0.3 

£ 

Tu 

11 
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L4 

8:45 
-0.1 

15:05 
L4 

21:07 
0.1 

Th 

11 

2:22 
LO 

8:16 
—0.1 

15:18 
L8 
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0.3 

$ 

S 
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2:48 
0.6 

8:22 
-0.2 

16:02 
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28:54 
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W 
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8:05 
L8 

9:10 
-0.1 
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L5 

21:55 
0.1 
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F 

12 
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0.8 

8:44 
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15:68 
L9 

22:54 
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M 

12 

8:20 
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16:86 
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o 

Th 

13 

8:85 
L2 

9:85 
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16:12 
L6 

22:40 
0.2 

S 

13 

3:20 
0.7 

9:08 
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16:28 
L9 

28:40 
0.3 

Tu 

13 
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0.8 
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0.4 

9:16 
—0.1 
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F 

14 

4:00 
LO 

9:57 
—0.1 

16:48 
L7 

23.-28 
0.8 

s 

14 

8:45 
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9:26 
—0.2 

16:56 
L9 
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• 

•  • 

W 

14 
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0.4 

9:46 

—0.1 

17:40 
2.0 

S 

16 

4.-26 
0.8 

10:18 
-0.1 

17:26 
L7 

•        •        • 
■        •        • 

A 

M 

16 

0:86 
0.3 

4:05 
0.6 

9:44 
-0.1 

17:30 
L9 

Th 

16 

L-38 
0.2 

5:40 
0.4 

10:16 
0.1 

18:18 
L9 

s 

16 

0:20 
0.4 

4:45 
0.7 

10:86 
-0.1 

18K)0 
1.7 

8 

Tu 

16 

1:86 
0.3 

4«>» 
0.4 

10:06 
—0.1 

18:08 
L9 

F 

16 

2:16 
0.2 

7:15 
0.4 

11:05 
0.2 

18:55 
L8 

A 

M 

17 

1:25 
0.5 

5KN) 
0.6 

10:60 
0.0 

18:42 
L7 

W 

17 

2:36 
0.8 

6:30 
0.4 

10:25 
0.0 

18:48 

L8 

8 

17 

2:48 
0.1 

8:40 
0.6 

12:04 
0.4 

19:40 
L6 

Tu 

18 

11:10 
0.0 

19:30 

Th 

18 

3:30 
0.3 

7m 

0.4 

10:56 
0.2 

19:85 
L7 

S 

18 

8:25 
0.1 

9:60 
0.7 

18:35 
0.5 

20:30 
L4 

1.6 

8 

W 

Th 

F 

• 

19 
20 
21 

11:25 
0.1 

11:50 
0.3 

6:18 
0.3 

20:25 
1.6 

(I 

F 

S 

19 
20 
21 

4:10 
0.2 

4:45 
0.2 

5:30 
0.1 

9:15 
0.4 

IIKW 
0.5 

11:58 
0.8 

11:40 
0.3 

13:40 
0.4 

16:58 
0.6 

20:28 
L6 

21^6 
L5 

22:25 
L4 

C 

E 

M 
Tu 
W 

19 
20 
21 

4K)0 
0.0 

4:35 
0.0 

5:10 
—0.1 

10:55 
0.9 

11:40 
L2 

la-.ao 

L5 

15:40 
0.7 

17:38 
0.7 

19:10 
0.6 

21:35 

L2 

22:35 
LO 

23:38 
0.8 

21:28 

1.6 

0.5 

18:86 
0.4 

22:80 
L5 

S 

22 

6:80 
0.2 

12:40 
0.6 

16:16 
0.5 

28:30 
L5 

M 

22 

5:44 
0.0 

12:30 
LO 

17:40 
0.5 

28:82 
L2 

Th 

22 

6:52 
-0.1 

18.'20 
L8 

20:26 
0.6 

•  •        • 

•  •        • 

s 

23 

6:55 
0.1 

1S.-06 
0.8 

17:50 
0.4 

•        •        • 

■        •        ■ 

E 

Tu 

23 

6:12 
0.0 

18:00 
L8 

19:00 
0.4 

•  •        • 

•  a         • 

F 

23 

0:40 
0.7 
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—0.2 

14:06 
2.0 

21:30 
0.3 

M 

24 

0:18 
L4 

7:18 
0.0 

13-.35 
LO 

19:00 
0.3 

W 

24 

0:26 
LI 

6:40 
—0.1 

18:38 
L6 

20:06 
0.4 

8 

24 

1:86 
0.6 

7^4 

-0.8 

14:60 
2.2 

22.-25 
0.2 

Tu 

25 

1:05 

L4 
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L3 
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Th 

25 

1:14 
LO 

7:16 
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14:17 
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0.3 

P 

S 

25 
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16:34 
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28:15 

0.2 

E 

W 

26 

1:58 
L8 

8:05 
—0.1 

14:38 
L6 
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« 

F 

26 

1:58 
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7:48 
—0.3 

14:58 
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22K)2 
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f 

M 

26 

3:12 
0.4 

8:32 
—0.3 

16:16 
2.8 

•        •        • 
■        •        • 

Th 

27 

2:32 
L2 

8:86 
—0.1 

16:10 
L7 

21:38 
0.2 

• 

8 

27 

2:40 
0.7 

8:22 
-0.3 

15:40 
2.1 

28:00 
0.2 

Tu 

27 

OKX) 
0.1 

4K)0 
0.4 

9:20 
-0.2 

16:56 
2.2 

• 

F 

28 

8:10 
LO 

9:00 
-0.2 

15:60 
L9 

22:34 
0.2 

P 

S 

28 

3:20 
0.6 

8:50 
—0.8 

16.-24 
2.2 

■        •         • 
•         •         • 

W 

28 

0:42 
0.1 

4:66 
0.4 

lOKW 
—0.1 

17-58 
2.1 

P 

S 

29 

8:46 
0.9 

9:88 
-0.2 

16:82 
2.0 

23:30 
0.3 

N 

M 

29 

0:00 
0.2 

4:02 
0.5 

9:27 
—0.2 

17K)8 
2.2 

Th 

29 

1:20 
0.1 

6K)0 
0.6 

10:48 
0.1 

18.-20 
L9 

s 

30 

4:20 
0.7 

9:58 
-0.2 

17:18 
2.0 

•  •        • 

•  •        • 

Tu 
W 

30 
31 

1:00 
0.2 

1:56 
0.2 

4:50 

0.4 

5:50 
0.4 

10K)8 
—0.2 

10:48 
—0.1 

17:54 
2.1 

18:42 
2.0 

F 

30 

1:64 
0.1 

0.6 

11:45 
0.2 

19K)0 
L7 

The  tid 
a  comparia 
from  Mean 
which  is  0.' 
unless  a  mJ 

es  are  placed  In  the  order  of  occurrence,  wi 
on  of  consecutive  heighta  will  indicate  whet 
L  Lower  Low  Water,  which  is  the  datum  of 
7  foot  below  mean  sea  leveL    To  find  the  d< 
Inus  (-)  sign  is  before  the  height,  in  which 

ith  their  times  on  the  tint  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heiglits,  1e 
soundings  on  the  Coast  and  Geodetic  8a np 
ipth  of  water,  add  the  tabular  height  to  the 
casesubstractit. 

m  the  second  line  of  each  dar: 
L  feet  and  tenths,  are  reckoned 
ey  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

The  tin 
all  greater 

le  used  is  Hawaiian  Standard.  15r>  30"  W.;  0>> 
are  in  the  afternoon  (p.  m.)  and  when  dim! 

is  midnight,  12i>  is  noon:  all  hours  less  than 
inished  by  12  give  the  times  after  noon;  for  i 

12  are  in  the  forenoon  (a.  m.), 
nstance,  15:47  is  8:47  p.  m. 

•,  new 
equator;  A, 

moon;  ^ 
P,  moon 

,  Ist  quar.;  O.  'u^l  moon;  C.  3d  qi 
in  apogee  or  perigee. 

iiar.;  E,  moon  on 

the  equator;  N,  8,  moon  1 

farthest  north  or 

south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

1 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

S 

Mo. 
1 

W. 
Tu 

Mo. 
1 

W. 
F 

Mo. 

1 

2:80       8:80 
0.1        0.7 

12-.55 
0.4 

19:40 
L5 

D 

2:25     10:02 
0.1         L2 

16:22 
0.7 

20.-00 
0.8 

A 

2:36 
0.1 

11:28 

L5 

•        •        • 

•       ■        • 

£ 

3) 

s 

2 

8:05       9:55 
0.1        0.9 

14:28 
0.6 

20:35 
L2 

W 

2 

8:05     11:16 
0.0        L4 

S 

s 

2 

8:45 
0.2 

12:15 
L7 

19:50 
0.8 

28:50 
0.4 

M 

3 

8:45     11:04 
0.0        LI 

16:28 
0.7 

21:28 
LO 

Th 

3 

•       8:50     12:15 
0.0        L5 

s 

3 

4:58 
0.2 

ISKW 
L7 

20:45 
0.2 

•        •        • 

Tn 

4 

4:20      12:00 
0.0        L3 

18:23 
0.7 

22:17 
0.8 

F 

4 

4:40     18KX) 

\f 

4 

1:30 
0.5 

6.*05 
0.2 

18-.88 
L8 

21:18 
0.2 

0.0        L6 

1 

W 

6 

4:56     12:52 
0.0        L5 

19:57 
0.6 

23:16 
0.7 

A 

8 

5 

5:82     13:40 
0.0        L8 

21:46 
0.3 

Tu 

5 

2:05 
0.6 

6:67 
0.1 

14:10 
L8 

21.-28 
0.1 

Th 

6 

5:84      13:80 
-0.1        L7 

21:00 
0.5 

•  •        ■ 

•  •        • 

S 

S 

6 

IKW       6:20 
0.4        0.0 

14:10 
L9 

22:05 
0.2 

W 

6 

2:38 
0.7 

7:44 
0.1 

14:40 
L8 

21:40 
0.0 

F 

7 

0:10       6:10 
0.5    —0.1 

14:06 
L9 

21:52 
0.4 

M 

7 

2K)5       7.-05 
0.4     -0.1 

14:44 
2.0 

22:26 
0.2 

Th 

7 

8:08 
0.9 

8:80 
0.0 

15:14 
L8 

21:58 
0.0 

A 

S 

8 

1:00       6:50 
0.5     -0.2 

14:40 
2.0 

22:30 
0.8 

Tu 

8 

2:45       7:45 
0.5        0.0 

15:15 
2.0 

22:45 
0.1 

o 

F 

8 

8:42 
LO 

9:14 
0.1 

15:45 
L7 

22:18 
0.0 

s 

9 

2:00      7:25 
a4     -0.1 

15:12 
2.1 

28:00 
0.3 

o 

W 

9 

8:28       8:80 
0.6        0.0 

15:45 
2.0 

22:58 
0.1 

£ 

8 

9 

4:16 
L2 

lOHN) 
0.1 

16:20 
L5 

22:42 
0.0 

8 

M 

10 

2:46       7:57 
0.4     -0.2 

15:42 
2.1 

28:30 
0.2 

Th 

10 

4:00       9H)8 
0.7        0.0 

16:15 
L9 

23:15 
0.1 

S 

10 

4:50 
L8 

10:48 
0.2 

16'M 
L8 

28:08 
0.0 

0 

Tu 

11 

8:25       8:80 
a4     -0.1 

16:10 
2.1 

28*.55 
0.2 

F 

11 

4:88       9:55 
0.8        0.0 

16:45 
L8 

28:40 
0.0 

M 

11 

5:80 
L4 

11:88 
0.8 

17^7 
L2 

28:40 
0.0 

W 

12 

4:00       9K)7 

0.5    -ai 

16:47 
2.1 

•        «        • 

■        ■        • 

8 

12 

608     10:86 
0.9        0.1 

17:18 
L7 

•  •        • 

•  ■        • 

T 

12 

6:18 
L5 

12:88 
0.4 

18:00 
LO 

•  «        • 

•  •        • 

Th 

13 

0:20       4:48 
a2        0.5 

9:45 
0.0 

17:14 
2.1 

£ 

S 

13 

0:05       6.-05 
0.0        LO 

11:80 
0.8 

17:54 
L4 

W 

13 

0:08 
0.0 

7:16 
L6 

14.-05 
0.5 

18:84 
0.7 

F 

14 

0:40       6:87 
0.1        0.6 

10:28 
0.1 

17:50 
L8 

M 

14 

0'.86       6:48 
0.0        L2 

12:88 
0.4 

18:80 
L2 

Th 

14 

0:45 
0.0 

8:25 
.     L6 

16:86 
0.5 

19:42 
0.6 

S 

15 

1:15       6:80 
0.1        0.7 

11:16 
0.2 

18:22 
L7 

Tu 

15 

1:04       7:50 
0.0        L8 

13:50 
0.6 

19H)5 
LO 

a 

F 

15 

1:80 
0.1 

9:46 
L6 

18:50 
0.4 

21:20 
0.5 

H 

16 

1:40       7A'> 
0.1        0.8 

12:20 
0.4 

19K)0 
L4 

W 

16 

1:45       9:04 
0.0        L4 

15:55 
0.7 

19:48 
0.8 

N 

P 

8 

16 

2:40 
0.1 

11:07 
L7 

19:86 
0.8 

28:10 
0.4 

E 

M 

17 

2:12       8:40 
0.0        LO 

13:48 
0.6 

19:45 
L2 

c 

Th 

17 

2:30     10'.25 
0.0        L5 

18:40 
0.6 

20:05 
0.7 

9 

17 

4:18 
0.2 

12:18 
L8 

20:08 
0.2 

•  •        • 

*  ■        • 

c 

Tu 

18 

2:50       9:50 
0.0        LI 

15:40 
0.7 

20:35 
LO 

F 

18 

8:80     11:40 
0.0        L7 

20:04 
0.4 

22:20 
0.5 

M 

18 

0:55 
0.5 

5:40 
0.2 

18:06 
L9 

20:35 
0.1 

W 

19 

8:80     11:04 
0.0        L4 

17*6 
0.7 

21:88 

0.8 

N 

8 

19 

4:85     12:42 
0.0        L9 

20:42 
0.8 

■        •        • 
•        •        • 

Tu 

19 

1:45 
0.7 

6:60 
0.1 

18*.55 
L8 

20:58 
0.0 

Th 

20 

4^6     12H)7 
-0.1        L6 

19:40 
0.5 

23:00 
0.6 

8 

20 

0:80       5:45 
0.4        0.0 

18:85 
2.0 

21:15 
0.2 

W 

20 

2:26 
0.9 

7-.54 
0.1 

14:85 
L8 

21:20 
0.0 

F 

21 

5:10     18:00 
-0.1        L9 

20:48 
0.4 

•  •        • 

•  •        ■ 

P 

M 

21 

1:40       6:47 
0.4     -0.1 

14:20 
2.1 

21:46 
0.1 

Th 

21 

8.-05 
LI 

8:47 
0.0 

15:15 
L6 

21:40 
0.0 

S 

22 

0:20      6:10 
0.5     —0.2 

18:52 
2.1 

21:88 
0.2 

Tu 

22 

2:80      7:45 
0.6     -0.1 

15:02 
2.1 

22:15 
0.0 

f 

F 

22 

8:44 

L8 

9:87 
0.1 

15:60 
L5 

22:00 
0.0 

N 

s 

23 

1:80       6:50 
0.4     -0.2 

14:86 
2.2 

22:18 
0.1 

• 

W 

23 

8:15       8:38 
0.7     -0.1 

15:42 
2.0 

22:40 
0.0 

8 

23 

4:18 
L4 

10:25 
0.1 

16:25 
L8 

22:32 
0.0 

P 

M 

24 

2:26       7:42 
0.4-  —0.2 

15:20 
2.8 

22:54 
0.2 

Th 

24 

4HX)       9:27 
0.9        0.0 

16:15 
L9 

23:00 
0.0 

S 

24 

4:55 
L5 

11:10 
0.2 

16:50 
LI 

22:54 
0.0 

• 

j 

Tu 

25 

8^7       8:84 
0.5     -0.2 

16.-00 
2.2 

28:28 
0.1 

F 

25 

4:40     10:18 
LO        0.1 

16:50 
L7 

23:24 
0.0 

M 

25 

5:85 
L5 

12H)0 
0.4 

17:16 
LO 

28:15 
0.0 

tf 

W 

26 

4K)8       9:20 
0.6     —0.1 

16:40 
2.1 

•        •        • 
■        •        ■ 

E 

8 

26 

5:25     lL-05 
LI        0.2 

17:20 
L5 

23:50 
0.0 

Tu 

26 

6:18 
L6 

18:05 
0.5 

17:85 
0.8 

28:38 
0.0 

Th 

27 

OKW       4:55 
0.0        0.7 

10:06 
0.0 

17:15 
2.0 

S 

27 

6.D5     11:85 
L2        0.8 

18:52 
LI 

■  «        ■ 

■  •        • 

W 

27 

7:05 
L6 

14:85 
0.6 

17:45 
0.7 

28:56 
0.1 

£ 

1 

F 

8 
S 
M 

28 
29 
30 
31 

0:25       5:46 
0.1        0.7 

0:50       6:42 
0.1        0.9 

152       7:45 
0.0        LO 

1:54       8:48 
0.1        LI 

10:57 
0.1 

11:60 
0.8 

12:.% 
0.5 

14.-20 
0.7 

17:50 
L7 

18.-25 
L5 

19:02 
L3 

19:34 
LO 

D 

M 
Tu 
W 
Th 

28 
29 
30 
31 

0:15       6:54 
0.0        L8 

0:42       7:50 
0.0        L8 

1:14       9:00 
0.0        1.4 

13:00 
0.5 

14.*22 
0.6 

•        «        • 

18:20 
LO 

18:30 
0.8 

«        ■        • 

A 

S 

D 

Th 
F 

S 

28 
29 
30 

8:00 

l.b  .'....'.'.'.'.    \ 

0:17 
0.1 

0:45 
0.2 

9:06 

L5 

10:14 
L5 

19:80 
0.8 

23:48 
0.4 

1:50      10:15 
0.1        L4 

■        •        ■ 
•        •        ■ 

•        ■        « 
■        •        ■ 

ac 

frc 

;  wi 

un 

TheUd 
K>ixiparia 
>mMeaD 
lich  is  0. 
ilessa  m 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
Lower  Low  Water,  which  is  the  datum  of 
7  foot  below  mean  sea  level.    To  find  the  de 
inns  (— )  sign  is  before  the  height,  in  whict 

th  their  times  on  the  first  line  and  heights  o 
;her  it  is  high  or  low  water.    The  heights,  in 
soundings  on  the  Coast  and  Geodetic  Surv 
pth  of  water,  add  the  tabular  height  to  the 
1  case  substract  it 

n  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

ey  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

The  til 
t  all  greater 

ae  used  is  Hawaiian  Standard,  157^  SO'  W.;  0> 
are  in  the  afternoon  (p.  m.)  and  when  dim 

1  is  midnight,  12^  is  noon;  all  hours  less  thai 
inished  by  12  give  the  times  after  noon;  for 

i  12  are  in  the  forenoon  (i 
instance,  15:47  is  3:47  p. . 

m. 

•,  new 
equ  a  tor;  j 

r  moon;  ^,  1st  quar.;  0« 
^,  P«  moon  is  apogee  or 

full  moon;  (J,  3d  q 
perigee. 

Luar.;  £,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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HONOLULU  (Oahu  Island),  HAWAIIAN  ISLANDS,  19U. 


OCTOBER. 


a 

8 


E 

o 


N 


E 


S 
A 


Day  of— 


W. 


Mo. 


Time  and  HeiRht  of  High  and 
Low  Water. 


s 

M 
Tu 
W 
Th 
F 
8 

M 
Tu 
W 
Th 
F 
S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 

F 

8 

M 
Tu 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1:50  11:12  19:60  .    .    . 

0.8  1.5  0.2  ..    . 

0:40  4:20  12r05  19:66 

0.5  0.4  1.6  0.2 

1:25  5:48  12:47  20:04 

0.6  0.3  1.6  0.0 

1:50  6:50  13:25  20:18 

0.8  0.3  1.5  0.0 

2:18  7:44  14:00  20:88 

1.0  0.2  1.5  0.0 

2:47  8:30  14:42  21:00 

1.2  0.2  1.4  0.0 

8:15  9.20  15.-20  21:20 

1.4  0.1  1.3  —0.1 

8:48  10K)6  15:52  21:52 

1.6  0.1  1.2  —0.1 

4:30  10:56  '16:25  22:16 

1.7  0.2  1.0  —0.1 

6:10  11:60  16.68  22:46 

1.8  0.3  0.6  —0.2 

6:00  13:02  17:82  28:20 

1.8  0.6  0.6  —0.1 

6:54  14:40  18:18  23:52 

1.8  0.4  0.5  0.0 

8:00  16:60  19:50  .    .    . 

1.8  0.8  0.4  ..    . 

0:40  9:10  18K)4  22:00 

0.1  .      1.7  0.2  0.3 

2K)6  10:30  18:44  23:55 

0.2  1.7  0.2  0.6 

4:06  11:35  19:10  .    .    . 

0.3  1.7  0.1  ..    . 

0:60  5:46  12:80  19:82 

0.7  0.3  1.6  0.0 

1:84  7K)0  13:20  19:55 

1.0  0.3  1.6  0.0 

2:10  8.-00  14K)6  20:22 

1.2  0.2  1.4  0.0 

2:46  8:68  14:46  20:48 

1.4  0.1  1.3  —0.1 

8:22  9:46  15:16  21:12 

1.6  0.2  1.1  —0.1 

8:67  10-.34  15:45  21:86 

1.7  0.2  1.0  —0.1 

4:86  11:24  16:12  21:55 

1:8  0.8  0.8  —0.1 

6:10  12:20  16:40  22:17 

L8  0.8  0.7  —0.1 

5:60  13:24  16:66  22:86 

1.8  0.4  0.6  —0.1 

6:80  14:62  17:16  22:54 

1.8  0.4  0.5  0.0 

7:14  23:10 

1.7  0.1 

8.-00  28:16 

1.6  0.8 

9K)0  18:10 

1.6  0.2 

lOKW  18:16 

1.6  0.2 

0*.87  8:46  11:00  18:35 

0.6  0.5  1.4  0.1 


NOVEMBER. 


c  Day  of—: 

8  ! — < — ' 

53    W.  Mo. 


E 


\V 

Th 


F 

;s 

OjM 
Tu 


1 
2 
3 
4 
5 
6 
7 


N 


w!  8 

Th    9 
10 

S    11 
12 


c  s 

;m 

Tu 
W 
E  Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 


s 

A 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


M  27 


Tu 


28 


w:29 

Th  30 


Time  and  Height  of  High  and 
Low  Water. 


0:67  5:80  11:50  18:53 

0.6  0.5  1.4  0.0 

1:23  6:48  12:40  19:16 

1.1  0.5  1.3  0.0 

1:46  7:42  18:25  19:40 

1.3  0.3  1.2  —0.1 

2:18  8:36  14:15  20:10 

1.5  0.3  LI  —0.1 

2:56  9:25  14:42  20:36 

1.7  0.2  1.0  —0.2 

8:82  10:20  15:20  21:08 

L9  0.2  0.8  —0.3 

4:16  11:15  15:55  21:35 

2.0  0.3  0.7  —0.3 

4:65  12:18  16:82  22.-08 

2.1  0.3  0.6  —0.2 

6:44  18:80  17:15  22:40 

2.1  0.3  0.6  —0.1 

6:35  14:60  18K)6  23r22 

2.0  0.2  0.8  0.0 

7:82  16.-05  20:00  .    .    . 

L9  0.2  0.8  ..    . 

0:18  8:36  16:68  22:24 

0.2  L7  0.1  0.4 

1:56  9:45  17:82  23:42 

0.8  1.6  0.1  0.7 

4K»  10:45  ISKX)  .    .    . 

0.5  1.4  0.0  ..    . 

0:84  6:47  11:46  18:80 

LO  0.5  L8  0.0 

1:15  7.-05  12:42  19:00 

L2  0.4  1.2  0.0 

1:50  8K)6  18.'26  19:26 

L4  0.8  LO  —0.1 

2:28  9K)4  14K)4  19:52 

1.7  0.8  0.9  —0.2 

8:06  9:68  14:86  P0:22 

L8  0.8  0.8  —0.2 

8:40  10:60  16K)6  20:47 

2.0  0.8  0.8  —0.2 

4:16  11:88  15:86  21:12 

2.0  0.8  0.6  —0.2 

4:48  120(2  16:05  21:85 

2.0  0.8  0.5  —0.1 

6:22  18:27  16:20  21:65 

2.0  0.8  0.4  — 0.] 

5:58  14:20  17:25  22:18 

L9  0.8  0.4  0.0 

6:84  15:06  19:05  22:45 

L8  0.2  0.3  0.2 

7:16  15:44  21:86  28:15 

L7  0.2  0.4  0.3 

8K)0  16:17 

L6  0.2 

8:50  16:48 

L5  0.1 

9-.60  17.-20 

L8  0.0 

0:16  6:12  10:58  17:45 

LO  0.6  LI  0.0 


DECEMBER. 


8 


O 


Day  of— 
W.  Mo. 

F,    1 

S  I  2 
S     3 

m!  4 
Tu 


E 


S 
A 


E 


p  w 

N  Th    7 

I 

'  f|  8 
S  9 
S 


M 

Tu 

W 

Th 

F 

S 

M 


10 
11 
12 
13 
14 
15 
16 
17 
18 


Tu  19 


W 


20 


Th  21 


22 


S    23 


s 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

s 

31 

Time  and  Height  of  High  and 
Low  water. 


0:44 
L2 

1:20 
L5 

2:00 
L8 

2:46 
2.0 

8:20 
2.1 

4K)2 
2.2 

4:46 
2.2 

5:80 
2.2 

6:18 
2.1 

7:15 
L9 

0:22 
0.8 

1:66 
0.6 

4K)0 
0.6 

OKW 
L2 

0:48 
L4 

1:32 
1.6 

2:12 
L6 

2:48 
2.0 

8:22 
2.1 

8:68 
2.1 

427 
2.1 

4:68 
2.1 

6:28 
2.0 

6:00 
L9 

6:36 
L8 

7:12 
L6 

1:10 
0.5 

8K» 
0.6 

6K)4 
0.7 

OM 
L4 

1:00 
L7 


6:40 
0.5 

7.50 
0.6 

8:60 
0.4 

9:60 
0.3 

10:44 
0.2 

11:40 
0.2 

12:82 
0.2 

18:25 
0.1 

14:15 
0.1 

14:56 
0.1 

7:57 
L7 

8:60 
1.4 

9'.54 
1.2 

6:80 
0.6 

7:16 
0.5 

8:26 
0.4 

9:26 
0.4 

10:20 
0.8 

11H)4 
0.8 

11:48 
0.2 

12:20 
0.2 

12:50 
0.2 

18:15 
0.2 

18:44 
0,2 

14:16 
0.1 

14:48 
0.1 

7*^ 

L4 

8:46 
L2 

9:42 
0.9 

6:52 
0.6 

8:14 
0.6 


11:60 
LO 

12:40 
0.9 

13:28 
0.8 

14:12 
0.7 

14:65 
0.6 

16:88 
0.5 

1625 
0.4 

17:15 
0.4 

18:88 
0.4 

20.^ 
0.6 

16:35 
0.1 

16.-20 
0.0 

16:54 
0.0 

10:55 
LO 

11:48 
0.8 

12:87 
0.7 

1822 
0.6 

14:02 
0.5 

14:84 
0.4 

1606 
0.4 

16:50 
0.4 

16:40 
0.4 

17:85 
0.4 

18:85 
0.5 

19:50 
0.5 

21:10 
0.7 

1522 
0.0 

16:56 
0.0 

16:85 
0.0 

10:48 
0.8 

11:55 
0.6 


18:15 
—0.1 

18:48 
—0.2 

19:24 
-0.2 

19:55 
—0.3 

20:28 
—0.3 

21:06 
-0.3 

21:45; 
—0.2 

22:28 
—0.1 

23:18 
0.1 


21:44 
0.7 

23K)5 
0.9 


17:28  i 
0.0 

18:00 
—0.1 

18:32 
—0.1 

19K)6 
—0.2 

19:42 
—0.2 

20:15 
—0.2 

20:40 
—0.2 

21:10 
—0.1 

21:45 
0.0 

£:15 
0.1 

22:57 
0.2 

23:50 
0.4 


22:17 
0.9 

23:10 
LI 


17:18 
-0.1 

18:04 
-0.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Lower  Low  Water,  which  is  the  datum  of  soundings  on  the  Coast  and  Geodetic  Survey  Charts  for  this  region,  and 
which  is  0.7  foot  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  Uie  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Hawaiian  Standard,  157^30'  W.:  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12 are  in  the  forenoon  (a.m.), 
all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m, 

#,  new  moon:  ^,  1st  quar.;  0«  full  moon;  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 
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To 

T5 

-6.2 

3.1 

• 

F 

28 

8:00 
3.4 

—o.a 

1837 
3.2 

P 

s 

28 

0:1s 

*3^ 

12:60 

19«4 

W  28 

130 

8»2 

1136 

"S 

1 

S 

29 

0:34 
0.0 

8:46 
8.4 

13.1^ 

19:15 

N 

M 

29 

0.1 

3.4 

'ii 

20:00 

'Th29 

2:45 
0.1 

3.8 

■S 

21:34 

s 

30 

0^ 

7fl6 

—0.1 

3.0 

Tu 

■30 

M 

fl 

'*0*0 

2035 
2.9 

F    30 

"0" 

^■*i 

6.1 

22^ 

W 

31 

'S 

%]t 

15:42 

21:55 
2.8 

1 

t 

Thetid 

IromMeftn 
1.8  feet  be[ 
ft  minus (- 

the  foreno 
16:47  U  8:47 

equator;  J 

es  are  placed  In  the  order  ol  occurrence,  wi 

Low  Water  Sprinm,  which  iBanproilmately 
w  mean  sea  level.    To  flnil  ific  rtewb  of  v 
)  Bigu  b  before  the  height.  In  which  cave  s 
e  used  la  Apia  Mean  Local  rlvll,  for  the  m 

P,  moon 'in  apogee' or  perigee. 

ei  It  Is  high  or  low  water.    The  heights.  In 
the  datumolsoundingsonthe  German  Cbn 
Iter,  add  the  tabalar  height  lo  the  eoundl 
blracl  11. 

rldlan  171^  44'  W.:  Oh  Is  midnight.  12i>  ii  noo 
.  m.)  and  when  diminished  by  12  give  the 

at,;  E,  moon  on  the  equator;  N.  8.  moon 

the  ae«.nd  line 

■wlOTthie^on 
ngs  given  on  the 

n:  all  houn  le« 
limes  after  noon 

arthest  nonh  0 

a'il^SSiS 
a™d™hl^  l»  1 
churt,  unleRi 

IhanUarein 
for  Inmance, 
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JULY. 

AUGUST. 

SEPTEMBER. 

Day  of — 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

a 

8 

A 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 
Tu 

Mo. 
1 

W. 
F 

Mo. 
1 

;  S 

1 

4:40 
0.8 

10:52 
8.0 

17:06 
0.2 

23:25 
2.9 

D 

5:56 
0.6 

12:10 
2.6 

18:20 
0.6 

•  •        • 

•  •        • 

0:52 
2.6 

7:20 
0.8 

18:40 
2.2 

19:42 
0.9 

E 

S 

2 

5:88 
0.4 

11:50 
2.9 

18:04 
0.3 

•  «        • 

•  •        • 

W 

2 

0:88 
2.7 

6:58 
0.7 

13:15 
2.5 

19:20 
0.7 

S 

8 

2 

1:52 
2.5 

8:20 
0.8 

14:40 
2.8 

20:39 
0.8 

M 

3 

0:20 
2.9 

6:36 
0.4 

12:50 
2.8 

19:00 
0.4 

Th 

3 

1.35 
2:6 

8:00 
0.7 

14:15 
2.4 

20?16 
0.7 

S 

3 

2:45 
2.6 

9:10 
0.7 

15:28 
2.4 

21:26 
0.7 

Tu 

4 

1:17 
2.8 

7:86 
0.5 

18:52 
2.7 

19:58 
0.4 

F 

4 

2:28 
2.6 

8:55 
0.7 

15:10 
2.4 

21:10 
0.7 

M 

4 

8:82 
2.7 

9:52 
0.5 

16:07 
2.6 

22:07 
0.6 

W 

5 

2:12 

2.8 

8:84 
0.5 

14:46 
2.7 

20:50 
0.5 

A 

S 

5 

3:20 
2.7 

9:45 
0.6 

15:58 
2.5 

21:56 
0.6 

Tu 

5 

4:15 
2.8 

10:80 
0.4- 

16:42 
2.7 

22:44 
0.5 

'Th 

6 

8:08 
2.« 

9:25 
0.5 

15:40 
2.6 

21:38 
0.5 

S 

S 

6 

4:05 
2.8 

10:26 
0.5 

16:88 
2.5 

22:37 
0.6 

W     6 

,        4:54 
8.0 

11:06 
0.2 

17:15 
2.8 

28:20 
0.8 

F 

7 

Z:4S 
2.9 

10:10 
0.5 

16:24 
2.6 

22:20 
0.6 

M 

7 

4:42 
2.8 

11:00 
0.4 

17:12 
2.6 

23:14 
0.5 

Th 

7 

5:80 
3.1 

11:45 
0.1 

17:60* 
3.0 

28:55 
0.2 

a;  s 

8 

4:80 
2.9 

10:52 
0.4 

17KM 
2.6 

28  KX) 
0.5 

Tu 

8 

5:22 
2.9 

11:40 
0.8 

17:46 
2.7 

28:48 
0.5 

O 

F 

8 

6:08 
3.1 

12:20 
0.1 

18:27 
8.1 

•  •        • 

•  •        • 

§ 

9 

5:10 
2.9 

11:30 
0.4 

17:40 
2.6 

23.36 
0.6 

o  w 

9 

5:58 
3.0 

12:14 
0.3 

18:20 
2.8 

•  •        • 

•  •        ■ 

E 

8 

9 

0:84 
0.2 

6:45 
8.1 

12:58 
0.1 

19:05 
8.1 

s 

M 

10 

5:45 
2.9 

12:06 
0.4 

18:15 
2.6 

•  •        • 

•  •        • 

Th 

10 

0:20 
0.4 

6:34 
8.0 

12:48 
0.2 

18:56 
2.8 

S 

10 

1:15 
0.1 

7:26 
8.1 

13:87 
0.2 

19:45 
8.1 

0  Tu 

11 

0:10 
0.6 

6:20 
2.9 

12:40 
0.4 

18:48 
2.6 

F 

11 

1:00 
0.4 

7:10 
3.0 

13:25 
0.2 

19:30 
2.9 

M 

11 

1:56 
0.2 

8K)8 
8.0 

14:18 
0.3 

20:30 
8.0 

W 

12 

0:44 
0.6 

6:57 
2.9 

18:15 
0.4 

19:22 
2.6 

8 

12 

1:40 
0.4 

7:48 
2.9 

14:02 
0.2 

20:10 
2.9 

Tu 

12 

2:42 
0.3 

8:58 
2.8 

15.^ 
0.5 

21:20 
2.8 

1 

Th 

13 

1:20 
0.6 

7:35 
2.9 

18:52 
0.4 

20:00 
2.7 

E 

s 

13 

2:18 
0.4 

8:30 
2.9 

14:42 
0.3 

20:54 
2.8 

W 

13 

8:36 
0.4 

9:48 
2.6 

15:58 
0.6 

22:20 
2.7 

F 

14 

1:58 
0.6 

8:14 
2.8 

14:32 
0.4 

20:36 
2.7 

M 

14 

3:05 
0.4 

9:15 
2.8 

15:80 
0.4 

21:40 
2.8 

Th 

14 

4:45 
0.6 

10:57 
2.5 

17:08 
0.8 

28:30 
2.7 

8 

15 

2:40 
0.6 

8:55 
2.8 

15:10 
0.4 

21:20 
2.7 

Tu 

15 

8:54 
0.5 

10.-06 
2.7 

16:18 
0.6 

22:86 
2.7 

c 

F 

15 

6:00 
0.6 

12:18 
2.4 

18:30 
0.8 

•  •        ■ 

•  •        • 

S 

16 

8:80 
0.6 

9:42 
2.7 

15:55 
0.5 

22:10 
2.7 

W  16 

4:58 
0.6 

11:10 
2.5 

17:20 
0.7 

28:45 
2.7 

N 
P 

8 

16 

0:48 
2.7 

7:18 
0.6 

18:88 
2.5 

19:48 
0.6 

E  M 

17 

4:20 
0.6 

10:84 
2.6 

16:45 
0.6 

28:05 
2,7 

c 

Th  17 

6:10 
0.6 

12:24 
2.4 

18:36 
0.7 

•  •        ■ 

•  •       • 

§ 

17 

2:00 
2.8 

8:80 
0.4 

14:48 
2.7 

20:54 
0.4 

C  Tu 

1 

18 

5:20 
0.6 

11:88 
2.6 

17:45 
0.6 

•  •        • 

•  •        « 

F 

18 

0:58 
2.7 

7:26 
0.6 

13:42 
2.5 

19:60 
0.6 

M 

18 

8:02 
8.0 

9:27 
0.2 

15:42 
2.9 

21:50 
0.2 

w 

1 

19 

0K)8 
2.7 

6:28 
0.6 

12:40 
2.5 

18:55 
0.6 

N 

8 

19 

2:10 
2.8 

8:36 
0.4 

14:54 
2.6 

21:00 
0.4 

Tu 

19 

8:58 
8.2 

10:16 
0.0 

16:30 
8.2 

22:88 
0.0 

Th 

20 

1:14 
2.8 

7:40 
0.5 

13:55 
2.6 

20:00 
0.5 

P 

S   20 

1 

3:12 
3.0 

9:40 
0.2 

15:55 

2.8 

21:58 
0.2 

W 

20 

4:45 
3.4 

11:00 
-0.2 

17:15 
8.3 

28:24 
—0.2 

;  F 

21 

2:20 
2.9 

8:45 
0.4 

15:00 
2.7 

21:06 
0.4 

M 

21 

4:10 
3.3 

10:34 
0.0 

16:48 
3.1 

22:50 
0.0 

Th 

21 

5:32 
3.5 

11:45 
—0.3 

17:55 
8.4 

«        •        • 
•        •        • 

■  s 

22 

8:20 
3.1 

9:46 
0.2 

16.02 
2.8 

22:04 
0.2 

Tu  22 

5.-00 
3.4 

11:20 
-0.2 

17:34 
3.2 

28:40 
-0.1 

f 

F 

22 

0:08 
—0.2 

6:17 
3.5 

12:28 
—0.2 

18:35 
3.4 

N    S 

23 

4:20 
8.8 

10:42 
0.0 

W:57 
3.0 

28:00 
0.1 

• 

W !  23 

] 

5:50 
3.5 

12:06 
—0.2 

18:18 
3.3 

•  •        • 

•  •        • 

8 

23 

0:48 
-0.2 

6:58 
8.4 

18:06 
-0.1 

19:15 
8.4 

M 

24 

5:18 
8.4 

11:86 
-0.1 

17:48 
3.1 

28:52 
0.0 

Th  24 

1 

0:25 
—0.2 

6:85 
3.5 

12:50 
-0.3 

19K)4 
3.4 

S 

24 

1:80 
-0.1 

7:38 
3.2 

18:48 
0.0 

ld:65 
8.2 

•  Tu 

25 

6K)6 
8.5 

12:25 
—0.2 

18:38 
8.2 

•        •        ■ 
«        •        ■ 

F 

25 

1:12 
-0.2 

7:22 
3.5 

13:36 
—0.2 

19:46 
3.3 

M 

25 

2:10 
0.1 

8:20 
3.0 

14:26 
0.3 

20:36 
3.0 

W 

26 

0:42 
-0.1 

6:55 
8.5 

13:14 
—0.2 

19:26 
8.3 

E 

8 

26 

1:56 
-0.1 

8:08 
3.3 

14:20 
—0.1 

20:30 
8.2 

Tu 

26 

2:51 
0.8 

9K)0 
2.7 

15:10 
0.5 

21:20 
2.8 

Th 

t 

27 

1:82 
-0.1 

7:44 
8.5 

14:02 
—0.2 

20:15 
3.2 

S 

27 

2:42 
0.0 

8:54 
3.1 

15K)5 
0.1 

21:16 
8.1 

W 

27 

8:35 
0.5 

9:48 
2.5 

15:55 
0.7 

22:06 
2,6 

F 

1 

28 

2:22 
0.0 

8:35 
8.8 

14:50 
-0.1 

21:04 
3.2 

M   28 

8:28 
0.3 

9:40 
2.9 

15:50 
0.4 

22K)2 
2.9 

Th 

28 

4:28 
0.7 

10:40 
2.3 

16:45 
0.9 

28:00 
2.4 

E     S 

1 

29 

8:12 
0.1 

9:25 
3.2 

15:38 
0.1 

21:50 
3.1 

Tu,29 

1 

4:16 
0.5 

10:30 
2.6 

16:40 
0.6 

22:54 
2.7 

A 

S 

F 

29 

5:27 
0.9 

11:44 
2.2 

17:50 
LO 

•  •        t 

•  •        • 

» 

30 

4:05 
0.2 

10:18 
3.0 

16:80 
0.2 

22:45 
2.9 

W  30 

1 

5:12 
0.7 

11:27 
2.4 

17,86 
0.8 

28:50 
2.5 

}) 

8 

30 

0:05 
2.3 

6:85 
0.9 

12:55 
2.1 

19:00 
LO 

1 

M 

31 

4:58 
0.4 

11:10 
2.8 

17:23 
0.4 

28:88 
2.8 

3)  Th'31 

6:15 
0.8 

12:32 
2.3 

18:40 
0.9 

•  •        « 

•  •        • 

The  tid 

a  comparifi 

from  Heai 

,  which  ia  1. 

unleM  a  m 

The  til 
the  foreno< 
15:47  is  3:47 

•.  ncTi 
equator;  A 

les  are  placed  In  the  order  of  occurrence,  \vi 
on  of  consecutive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approxima 
6  feet  below  mean  sea  level.    To  find  the  dc 
inus  (— )  sign  is  before  the  height,  in  which 

ae  used  is  Apia  Mean  Local  Civil,  for  the  mc 
m  (a.  m.),  all  greater  are  in  the  afternoon  ( 
p.  m. 

r  moon;  ^.  Ist  quar.;  O.  full  moon:  (J,  3d  < 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
tely  the  datum  of  soundings  on  the  Germi 
;pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

sridian  171°  44'  W.:  0»»  is  midnight,  12^  is  noo 
p.  m.)  and  when  diminished  by  12  give  the 

]uar.;  E,  moon  on  the  equator;  N,  S,  moor 

»n  the  second  line  of  each  day : 
1  feet  and  tenths,  are  reckoned 
in  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

n;  all  hours  less  than  12  are  in 
times  after  noon;  for  instance, 

I  farthest  north  or  south  of  the 
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APIA  (Upolu  Island),  SAMOA  ISLANDS,  1900. 


OCTOBER. 

Time  and  Re\gY 
LowW 

NOVE 

mber. 

3  Height  of  High  and 
Low  Water. 

DECEMBER, 

• 

a 

8 

a 

•1 

Day of— 

It  of  Hi 
'^ater. 

gh  and 

i 

Day  of— 

Time  ant 

• 

i 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  !mo. 

W.  Mo. 

1 

S 

1 

1:10 
2.4 

758 
0.9 

13:55 
2.2 

20:00 
0.9 

w 

1 

2:15 
2.6 

8r28 
0.6 

14:40 
2.6 

20:60 
0.6 

F 

1 

2r20       8:86 
2.7        0.4 

14:47 
2.9 

21Kn' 
0.4 

M 

2 

2:08 
2.5 

8:26 
0.7 

14:45 
2.4 

20:60 
0.8 

Th 

2 

S.D5 
2.8 

9:15 
0.4 

15:26 
2.8 

21:38 
0.4 

8 

2 

3:15       9:24 
2,8        0.8 

16:37 
8.1 

21:61; 
0.1 

Tu 

3 

3.-00 
2.6 

9:12 
0.5 

15:26 
2.6 

21:32 
0.6 

E 

F 

3 

3:48 
2.9 

10:00 
0.2 

16:12 
3.1 

22:24 
0.1 

S 

3 

4:06     10:14 
3.0        0.2 

16.-26 
3.2 

22:45 
0.0 

W 

4 

3:42 

2.8 

9:54 

0.4 

16:05 
2.8 

22:14 
0.4 

8 

4 

4:32 
3.1 

10:40 
0.1 

16:50 
8.2 

23:04 
0.0 

M 

4 

4:56      11:00 
8.0        0.1 

17:14 
8.4 

23:31 

-01, 

Th 

5 

4:22 
.3.0 

10:35 
0.2 

16:44 
3.0 

22:60 
0.2 

S 

5 

5:16 
8.2 

11:20 
0.1 

17:88 
3.3 

23:50 
—0.1 

o 

Tu 

5 

6:46     11:60 
3.1        0.1 

18:02 
8.4 

•        ■        • 

F 

6 

6:00 
3.1 

11:12 
0.1 

17:20 
3.1 

28:30 
0.1 

O 

M 

6 

6.-00 
8.2 

12U)5 
0.1 

18:18 
8.4 

•  •        • 

•  •        • 

p 

W 

6 

0.*26       6:36 
—0. 1        3. 1 

12:88 
0.1 

18:65 
3.4 

E 

o 

S 

7 

5:40 
3.2 

11:50 
0.1 

17:58 
3.2 

•        •        • 
■        •        • 

Tu 

7 

0:86 
—0.1 

6:46 
3.1 

12:55 
0.1 

19:06 
3.3 

N 

Th 

7 

1:17       738 
-0.1        3.0 

18:30 
0.2 

19:16 
8.3 

S 

8 

0:12 
0.0 

6:22 
3.2 

12:30 
0.0 

18:40 
8.2 

P 

W 

8 

1.-27 
0.0 

7:35 
3.0 

13:40 
0.3 

19:88 
8.2 

F 

8 

2:10       8:22 
0.0        8.0 

14:27 
0.2 

20:12 
3.2 

M 

'9 

0:62 
0.0 

7:00 
8.1 

13:10 
0.1 

19:22 
3.2 

N 

Th 

9 

2:-20 
0.1 

8:30 
2.8 

14:38 
0.4 

20:64 
8.0 

8 

9 

8H)8       932 
0.1        2.9 

16:30 
0.3 

21:42 
3.1 

Tu 

10 

1:38 
0.0 

7:48 
3.0  . 

13:35 
0.3 

20:10 
3.1 

F 

10 

3:20 
0.2 

9:85 
2.7 

15:40 
0.5 

21:68 
2.9 

S 

10 

4:06     10:25 
0.2        2.8 

16:32 
0.4 

22:16 
3.0 

p 

W 

11 

2:80 
0.2 

8:38 
2.8 

14:45 
0.5 

2I.'05 
2.9 

S 

11 

4:26 
0.4 

10:44 
2.6 

16:62 
0.6 

28:08 
2.8 

M 

11 

5:10      11:28 
0.2        2.8 

17:40 
0.4 

28:52 
2.9 

Th 

12 

3:28 
0.3 

9:40 
2.6 

15:46 
0.6 

22:08 
2.8 

c 

s 

12 

6:40 
0.4 

11:56 
2.6 

18.-08 
0.6 

m            9            • 
•            •            < 

<L 

Tu 

12 

6:10      12:30 
0.3        2.8 

18:46 
0.4 

N 

F 

13 

4:35 
0.5 

10:60 
2.5 

17:00 
0.7 

28:20 
2.7- 

M 

13 

0:20 
2.8 

6:44 
0.4 

13:05 
2.7 

19:16 
0.6 

£ 

W 

13 

0:66       7:16 
2.8        0.3 

13:28 
2.9 

19:45 
0.4 

c 

S 

14 
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Time  and  Height  of  High  and 
Low  Water. 


a  I  Day  of— 


S 


1:55 
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8:48 
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4:35 
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5:26 
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0:15 
8.5 
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8.4 

2:02 
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2:50 
8.1 
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5:42 
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0.6 
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0.6 
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0.5 

2:20 
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0.8 
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0.2 

4:44 
0.2 
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0.1 

0:29 
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1:22 
8.4 

2a7 
8.4 

8:11 
8.4 

4:06 
8.4 

5:02 
8.4 
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8.4 

0-.87 
-0.1 

1:81 
-0.1 

2:27 
0.0 


8:15 
8.6 

9:06 
3.6 

10:02 
8.6 

10:66 
8.6 

11:48 
8.6 

6:18 
0.1 

7:08 
0.2 

7:56 
0.8 

8:42 
0.5 

9:25 
0.6 

10:08 
0.7 

10:42 
0.7 

11:21 
0.7 

6:20 
2.7 

7«2 
2.8 

7:45 
2.9 

8:88 
8.0 

9:24 
8.1 

10:15 
8.2 

11:07 
8.4 

12X)0 
8.5 

627 
0.1 

7ao 

0.0 

8a2 
0.0 

9:06 
0.0 

10:08 
0.0 

10:59 
0.0 

11*.55 
0.0 

6-.55 
8.5 

7:50 
8.6 

8:46 
8.6 
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—0.1 

1&K)8 
-0.1 

16K» 
—0.1 

16:67 
0.0 

17:62 
0.0 

12:89 
8.5 

18:80 
3.4 

14:17 
8.4 

15K>4 
3.8 

16:48 
8.2 

16-JO 
8.1 

17:15 
8.1 

17-.55 
8.1 

12:02 
0.7 

12-AS 
0.6 

13:87 
0.6 
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0.6 

16:24 
0.4 
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0.2 
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0.1 

18:06 
0.0 
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8.7 
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8.7 

14:42 
8.8 
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8.8 
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8.8 
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0.0 
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0.6 
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0.6 

2828 
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18:58 
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8.2 

21:85 
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—0.2 

aa:80 
—0.1 
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—0.1 
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0.1 
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Time  and  Height  of  High  and 
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4:80 
0.2 

5:13 
0.2 

0:02 
3.2 

0:46 
3.1 

1:27 
3.0 

2.-07 
2.9 

2:48 
2.8 

8:82 
2.8 

4:20 
2.8 

6:10 
2.9 

6:05 
3.0 

0:41 
0.5 

1:84 
0.8 

226 
0.2 

8:18 
0.1 

4H)e 
0.0 

4:59 
—0.1 

6:48 
-0.1 

0:41 
8.6 

1:88 
8.5 

227 
8.4 

822 
8.8 

4:18 
8.8 

606 
8.8 

6:10 
8.8 

0:48 
0.8 

1:89 
0.8 

226 
0.8 

802 
0.8 

8:68 
0.8 


10:48 
8.5 

11:38 
3.6 

5:55 
0.3 

6:86 
0.4 

7:16 
0.4 

7*.55 
0.6 

8:88 
0.6 

925 
0.6 

10:16 
0.6 

U:10 
0.6 

12:09 
0.5 

7.-00 
8.1 

I'M 
3.8 

8:46 
8.5 

928 
3.6 

1021 
8.8 

1120 
8.9 

12:12 
3.9 

628 
—0.1 

7:81 
—0.1 

825 
0.0 

922 

0.1 

1020 
0.2 

11:18 
0.2 

1226 
0.2 

7:08 
3.8 

7:64 
8.4 

8:42 
8.4 

9:27 
8.6 

10:U 
8.5 


16:56 
0.1 

17:42 
0.2 

12:18 
3.5 

13:00 
3.4 

18:43 
3.8 

1427 
3.2 

15:14 
3.1 

16:00 
3.0 

16:50 
8.0 

17:46 
3.0 

18:88 
3.1 

18:05 
0.8 

14K)0 
0.2 

14:66 
0.0 

16:48 
-0.1 

16:40 
—0.2 

17:81 
—0.2 

1822 
-0.2 

18K)6 
8.9 

18:58 
8.8 

14:58 
8.7 

16:50 
8.6 

16:48 
8.6 

17:46 
8.4 

18:48 
8.3 

13:11 
0.2 

14.-02 
0.2 

14:62 
0.2 

16:37 
0.2 

16.20 
0.2 


28:18 
3.3 


18:25 
0.2 

19H» 
0.3 

19:50 
0.4 

2028 
0.5 

21:18 
0.6 

22:05 
0.6 

22:65 
0.6 

SS:48 
0.6 


1928 
8.2 

20:28 
3.3 

2in8 
8.4 

22:10 
3.5 

28H)0 
3.6 

28:50 
8.6 


19:16 
—0.2 

20:06 
-0.1 

21:02 
0.0 

22.-00 
0.1 

22-.67 
0.2 

28:58 
0.8 


19:36 
3.8 

2028 
3.8 

21:16 
8.3 

22:00 
3.2 

22:42 
3.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutlTe  heights  will  indicate  whether  it  is  high  or  low  water.  The  heists,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.8  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  substract  it. 

The  time  used  is  New  Zealand  Standard,  1729  80'  E.;  0>>  is  midnight,  12)>  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
(a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is 
3:47  p.  m. 

#,  new  moon;  >,  Ist  quar.;  Oi  'all  moon;  (^,  Sd  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  4.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  New  Zealand  Standard,  for  the  meridian  172^  30^  E.;  0>)  is  midnight,  12b  is  noon;  all  hours  less  than  12  are  in 
the  forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  'ull  moon;  (C,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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1.5 

8.0 

LO 

8.2 

LI 

8.8 

0.3 

Th!   5 

4:18 

10K)1 

16:42 

22:38 

'  8 

5 

5:20 

11:07 

17»7 

28:35 

Tu 

6 

5:85 

11:26 

17:54 

28:53 

1 

6.9 

2.1 

7.4 

L9 

^^ 

8.1 

LI 

8.4 

0.5 

8.7 

0.7 

8.6 

0.0 

F 

6 

5K)9 

10:67 

17:82 

23.-26 

M 

6 

"6.-07 

11:58 

18.-25 

>        •        ■ 

o 

W 

6 

6:27 

12:20 

18:41 

•         •         ■ 

7.8 

1.7 

7.9 

1.4 

**^ 

\^ 

8.6 

0.6 

8.8 

■        •        « 

9.1 

0.5 

8.9 

•         •         • 

S 

7 

5:56 

11:45 

18:14 

•         •         • 

O  Tu 

7 

0:22 

6:58 

12:47 

19:12 

p 

Th 

7 

0:45 

7:18 

18:13 

19:36  1 

7.9 

L2 

8.8 

*         •         • 

1 

m 

0.0 

9.1 

0.2 

9.1 

—0.8 

9.5 

0.2 

9.1 

E 

s 

8 

0:12 

6:38 

12:82 

18:57 

w 

8 

IKW 

7.40 

13:84 

19:57 

N 

F 

8 

1:85 

8.-06 

14K)6 

20:28 

O 

0.8 

8.4 

0.7 

8.8 

T  f 

V 

—0.4 

9.5 

0.0 

9.2 

—0.5 

9.7 

0.0 

9.1 

M 

9 

0:55 

7:22 

13:14 

19:40 

P  Th 

9 

1:60 

8:27 

14:22 

20:45 

S 

9 

2:26 

9X)0 

14:60 

21:21 

0.2 

8.9 

0.3 

9.0 

1 

tJ 

—0.6 

9.7 

-0.1 

9.1 

-0.5 

9.7 

0.0 

9.0 

Tu 

10 

1:86 

8:05 

13:58 

20:23 

nI  f 

10 

2:42 

9:16 

15:10 

21:85 

s 

10 

8:18 

9:52 

15:52 

22:16 

-0.2 

9.2 

0.0 

9.2 

X  V 

-0.5 

9.6 

0.0 

8.9 

—0.8 

9.6 

0.2 

8.7 

W 

11 

2:19 

8:48 

14:41 

21K)7 

ft 

11 

8:81 

10K)6 

16:02 

22:28 

M 

11 

4:11 

10:44 

16:49 

28:18 

—0.4 

9.4 

—0.1 

9.2 

1  "^ 

X.X 

-0.3 

9.4 

0.8 

8.6 

0.0 

9.4 

0.4 

8.5, 

P 

Th 

12 

8K)8 

9:84 

15:27 

21:53 

s 

12 

4:22 

11:11 

16:57 

28:26 

Tu  12 

5:06 

11:42 

17:47 

•         •        • 

—0.4 

9.4 

0.0 

8.9 

1      • 

Xflrf 

0.1 

9.1 

0.6 

8.2 

0.4 

9.0 

0.7 

•         •        • 

F 

13 

8:49 

10:28 

16:15 

22:43 

C'M 

13 

6:18 

11*58 

17-.68 

•               •                B 

c 

W 

13 

0:18 

6K)6 

12:40 

18:49  : 

—0.2 

9.2 

0.3 

8.5 

^^       aMJL 

A.%J 

0.6 

8.7 

LO 

■                •                < 

8.2 

0.8 

8.7 

0.9 

N 

S 

14 

4:87 

11:14 

17:06 

28:38 

Tu 

14 

0:28 

6:20 

18900 

19.-05 

E 

Th 

14 

1:16 

7:10 

13:41 

19:53 

0.1 

8.8 

0.6 

8.1 

JL  U 

X.  * 

7.9 

LO 

8.4 

L3 

8.0 

L2 

8.4 

LI 

c 

s 

16 

5:80 
0.6 

12:12 

8.4 

18:06 
1.1 

•         •        • 

W 

16 

1:36 

7.7 

7:28 
L4 

14Kfi 
8.2 

20:18 
L4 

« 

F 

15 

2:20 

7.9 

8:17 
L4 

14:42 
8.8 

20:57 
LI 

M 

16 

0:89 
7.7 

6:30 
1.1 

18:14 
8.1 

19:12 
L5 

Th 

16 

2:45 

7.7 

8:48 
L5 

15:10 

8.2 

21:28 
L2 

8 

16 

8:30 
7.9 

9:25 

L5 

15:40 
8.2 

21:56 
LI  1 

Tu 

17 

1:48 
7.5 

7:89 
L4 

14:28 
8.0 

19:29 
1.7 

E 

F 

17 

8:49 
7.9 

9:54 
L4 

16:10 
8.3 

22:28 
LO 

S 

17 

4:17 
8.0 

10:28 
L5 

16:84 
&1 

22:60 

LO  1 

W 

18 

8:00 
7.5 

B'J67 
L5 

15:81 
8.1 

21:45 
L5 

S 

18 

4:46 

8.2 

10:55 
L2 

17H» 

8.5 

28:20 
L3 

M 

18 

5:10 

8.1 

11:24 
L5 

17:26 
8.1 

23:36  : 
LO 

Th 

19 

4:07 
7.8 

10:11 
1.8 

16:83 
8.8 

22:50 
1.1 

s 

19 

5:37 

8.4 

11:47 
1.0 

n-ia 

8.6 

•  •        • 

•  ■        • 

Tu 

19 

5:58 
8.3 

12:10 
L5 

18:18 
8.1 

•        ■        « 
«        «        « 

£ 

F 

20 

8.2 

11:18 
1.0 

17:27 
8.6 

28:48 
0.7 

M 

20 

0K)5 
0.6 

6:22 

8.7 

12:82 
0.9 

18'.38 
8.6 

W  20 

0:20 
0.9 

6:42 

8.4 

12:51 
L5 

18:.57  , 
8.0 

S 

21 

5*.58 
8.6 

12:06 
0.7 

18:07 
8.9 

•  •        • 

•  •        • 

• 

Tu 

21 

0:45 
0.5 

7:05 

8.8 

13:12 
0.9 

19:20 
8.5 

• 
B 

4 

Th  21 

0:57 
0.9 

7.-28 
8.5 

18.-28 
L5 

1937 

7.9 

•    S 

22 

0:29 
0.4 

6:44 
8.9 

12:52 
0.6 

19K)2 
9.1 

W 

22 

1:21 
0.5 

7:45 

8.8 

13:48 
LO 

20.^ 

8.4 

A 

F   22 

1:82 

0.9 

8:01 
8.5 

14102 
L5 

20:16 
7.8 

M 

23 

1:10 
0.2 

727 
9.1 

13:32 
0.4 

19:48 
9.1 

Th 

23 

^        1:56 
0.5 

8:23 
8.8 

14.-22 
LI 

20U)8 

8.1 

S 

23 

2:05 
LO 

8:40 
8.4 

14:88 
L6 

20:52 
7.7 

Tu 

24 

1:48 
0.1 

8:06 
9.1 

14:10 
0.5 

20:25 
8.9 

S 

F 

24 

2:28 
0.7 

9:01 

8.6 

14:54 
L2 

21:15 
7.9 

H 

24 

2:40 
LO 

9:17 
8.3 

15.-05 
L4 

21:30 
7.6 

1 

W 

26 

2:88 
0.2 

8:48 
9.0 

14:47 
0.7 

21:04 
8.6 

A 

S 

26 

3102 
0.8 

9:40 
8.4 

1538 
L8 

21:58 
7.6 

M 

25 

8:18 
LO 

9*.58 
8.2 

15:41 
L3 

22:07  . 
7.6, 

Th 

26 

2*.58 
0.4 

8.8 

15:21 
0.9 

21:43 
8.2 

S    26 

3:57 
1.0 

10:18 
8.1 

16:05 
L4 

22:31 
7.3 

Tu 

26 

8:60 
LO 

10:81 
8.1 

16:20 
L2 

22:4? 
7.4 

F 

27 

8:82 
0.6 

10:07 
8.5 

15:.%5 
1.2 

22:22 

7.8 

M   27 

4:13 
1.2 

10:59 
7.9 

16:43 
L5 

28:14 
7.1 

W 

27 

4*.80 
LI 

1102 
8.0 

17KB 
LI 

23:32 
7.4 

s 

A 

S 

28 

4:08 
1.0 

10:47 

8.1 

16:82 
1.5 

23:02 
7.3 

Tu 

28 

4:55 
1.4 

11:42 
7.6 

17:28 
L6 

•        •        * 
«        •        • 

13* 

Th 

28 

5^8 
L2 

11:66 
7.9 

17:48 
LI 

•         •        • 

.     .    .  1 

s 

29 

4:45 
1.8 

11:80 
7.7 

17:  J  8 
1.7 

28:47 
6.9 

H 

W  29 

0:02 
7.0 

5:40 
L6 

12:80 
7.5 

18:17 
L6 

3) 

F 

29 

0:20 
7.4 

6:01 
L8 

12:41 
7.8 

18:37  : 

LO 

1> 

M  30 

5^7 
1.6 

12:17 
7.4 

17U59 
2.0 

•  •        • 

•  ■        • 

Th30 

o*.5e 

6.9 

6:32 
L7 

18:22 
7.4 

19:18 
L6 

S 

30 

1:14 
7.5 

6-.58 
L8 

18:86 
7.8 

19-.32 
LO 

Tu  31 

0:38 

6:14 

13:09 

18:52 

8 

.^1 

2:10 

7:60 

UM 

20-28 

~—  -w 

6.7 

L9 

7.1 

2.1 

1 

" 

7.6 

L4 

7.8 

0.9 

The  tid 

es  are  placed  in  the  order  of  occurrence,  wil 

th  their  times  on 

the  first  line  and  heights  < 
low  water.    The  heignt.s,  i 

>n  the  second  line  of  each  day;   I 

a  comparisi 

on  of  consecutive  heights  will  indicate  whe 

ther  it  is  ] 

bighor 

n  feet  and  tenths, 

are  reckoned 

!  from  Mean 

Low  Water  Sprl 

ngs,  which  is  approximat 

ely  the  datum  of  soundings  on  the  Admira 

Ity  Charts  for  this  region,  and  ,  | 

1  which  is  4. 

b  feet  below  mean  sea  level.    To  find  the  de 

ptn  of  water,  add  the  tabular  height  to  the 

sounding 

s  given 

on  the 

chart. 

1  unless  a  mi 

nus  (— )  s 

ign  is  before  the  height,  in  which 

case  subtract  it. 

The  tin 

ie  used  is  New  Zealand  Standard,  for  the  m< 

3ridian  172°  80'  E. 

;  Oh  is  midnight.  12^  is  noo 

n;  all  hours  less  t 

than  12 

are  in 

1  the  forenoc 

m  (a.  m.) 

all  greater  are  in  the  afternoon  (] 

p.  m.)  and  when  diminished  by  12  give  the 

times  after  noon: 

for  instance.   I 

,  15:47  is  3:47 

p.  m. 

#,  new 

moon;  }) 

,  Istquar.;  Oi 
in  apogee  or  p< 

full  moon:  C«  3d  q 

uar.;  £,  moon  on 

the  equator;  N,  6,  moon 

farthest  north  or  south  of  the  | 

1  equator;  A 

1 

,  P,  moon 

jrigee. 

; 
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JANUARY. 

FEBRUARY. 

MARCH.                                1 

■ 

Day  of— 

Time  and  Hefsht  of  High  and 
Low  Water. 

'Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 

W.'Mo. 

W.  Mo. 

1     ' 

1 

1 

1:50 
0.9 

8:28 
4.5 

16:10 
0.2 

21 KX) 
2.9 

W 

1 

!   1 

8K)0 
0.6 

9:88 
4.7 

16:08 
-0.2 

72M 
8.8 

• 

W      1  '       2:10 

8:80 
4.7 

15:00 
—0.2 

21:04 
8.7 

M 

1 

2 

2:25 
0.9 

9:10 
4.6 

16:50 
0.1 

21:88 
2.9 

Th 

2 

8:40 
0.6 

10:16 
4.6 

16:48 
-0.1 

22:45 
8.4 

Th 

2 

2:55 
0.2 

9:15 

4.7 

15:87 
-0.2 

21:42 
8.8 

Tu 

3 

2:67 
0.9 

9:50 
4.5 

16:80 
0.0 

22:20 
8.0 

F 

3 

4.*28 
0.6 

11:00 
4.4 

17:80 
0.0 

23:80 
8.5 

E 

F 

3 

3:87 
0.2 

9-M 
4.6 

16:15 
—0.1 

22:22 
3.9 

m 

W 

4 

8:85 
1.0 

10;32 
4.4 

17:16 
0.0 

28.-06 
8.0 

B 

S 

4 

6:18 
0.6 

11:45 
4.1 

18:10 
0.2 

•  «        • 

•  •        • 

S 

4 

4:24 
0.2 

10:40 
4.3 

16:55 
0.1 

28K)5 
8:9 

Th 

5 

4:20 
1.0 

11.-20 
4.8 

18K)0 
0,1 

28JS6 
8.1 

s 

5 

0:16 
8.5 

6:18 
0.7 

12:88 
8.8 

18:56 
0.6 

H 

5 

6:14 
0.2 

11:80 
4.0 

17:88 
0.4 

28:62 
8.9 

F 

6 

5:18 
1.0 

12H)6 
4.1 

18:47 
0.2 

•  •        • 

•  •        • 

M 

6 

1:10 
8.6 

7fl0 
0.7 

13:86 
8.5 

19:45 
0.7 

M 

6 

6:06 
0.3 

12:20 
3.6 

18:25 
0.7 

•  •        • 

•  •        « 

E.  S 

7 

0:47 
8.1 

6:28 
1.0 

18H)0 
8.8 

19:87 
0.3 

D 

Tu 

7 

2:10 
8.6 

8:35 
0.8 

14:46 
3.1 

20:50 
0.9 

P 

Tu 

7 

0:45 
8.8 

7:14 
0.5 

13:20 
3.2 

19^2 
LO 

8 

1:45 
8.8 

7:86- 
LO 

14:00 
8.6 

20:27 
0.5 

W 

8 

3:20 
8.7 

9:56 
0.7 

16:13 
2.9 

21:68 
LO 

1> 

W 

8 

1:45 
3.6 

8:80 
0.6 

14:45 
2.8 

20:20 
L2 

M 

1 

9 

2:45 
8.4 

8*.56 
0.9 

16:06 
8.4 

21.'25 
0.6 

Th 

9 

4:26 
4.0 

U:15 
0.6 

17:26 
2.9 

23K» 
0.9 

N 

Th 

9 

2:55 
8.8 

9:50 
0.7 

16:25 
2.7 

21:45 
L2 

'     TulO 

8:60 
8.6 

10:10 
0.7 

16:20 
8.3 

22:25 
0.7 

p 

N 

F 

10 

6:80 
4.8 

12:20 
0.4 

18:44 
8.0 

•  •        « 

•  •        • 

F 

10 

4:05 
8.9 

11H)6 
0.6 

17:50 
2.8 

22:65 
LO 

W 

1 

11 

4:50 
4.0 

11:20 
0.6 

17:80 
8.2 

28.22 
0.6 

S 

11 

0.7 

6:25 
4.6 

13:18 
0.2 

19:38 
3.1 

8  ill 

1 

5:12 
4.2 

12:12 
0.5 

18:44 
3.0 

•  .    • 

•  •    • 

Th 

1 

12 

5:46 
4.8 

12:26 
0.8 

18:40 
8.2 

•        •        « 

s 

12 

1:00 
0.5 

7:15 
4.8 

14:06 
0.0 

20:28 
3.3 

§ 

12 

OKX) 
0.7 

6:10 
4.4 

13:02 
0.3 

19:26 
3.2 

P'  F'13 

0:16 
0.5 

6:40 
4.7 

18:28 
0.1 

19:38 
3.2 

o 

M 

13 

1:50 
0.8 

8:06 
4.9 

15:00 
0.0 

21:02 
3.4 

M 

13 

0:50 
0.5 

7.'00 
4.5 

18:45 
0.1 

20:02 
3.4 

N    S 

14 

1:10 
0.4 

7:80 
4.9 

14:17 
-0.1 

20:24 
3.2 

Tu 

14 

2:36 
0.2 

8:50 
4.9 

15:80 
—0.1 

21:40 
3.5 

Tu  14 

1:40 
0.8 

7:54 

4.6 

14:28 
0.0 

20:35 
8.7 

:°i« 

16 

1:68 
0.8 

8:20 
5.1 

15:07 
-0.2 

21:20 
8.3 

VV 

15 

8:20 
0.2 

9:88 

4.8 

16:10 
-0.1 

22:18 
3.6 

O 

W  15 

2:25 
0.1 

8:84 
4.6 

15K)0 
0.0 

21:10 
8.8 

M 

) 

1 

16 

2:46 
0.3 

9:06 
5.1 

16K» 
-0.1 

22K)5 
8.8 

Th 

16 

4K)5 
0.2 

10:20 
4.6 

16:46 
0.0 

22:55 
8.6 

E 

Th 

16 

8K)5 
0.1 

9:16 
4.4 

15:85 
0.0 

2i:42 
3.9 

Tn 

17 

8:82 
0.4 

9:68 
5.0 

16:40 
-0.1 

22:52 
3.3 

E 

F 

17 

4:47 
0.4 

11:02 
4.2 

17:20 
0.2 

28:36 
3.6 

F 

17 

8:45 
0.1 

9:67 
■   4.2 

16:10 
0.2 

22:17 
4.0 

W 

1 

18 

4:20 
0.6 

10:46 
4.8 

17:22 
0.0 

28:86 
3.2 

S 

18 

6:84 
0.6 

11:46 
3.8 

17:68 
0.4 

•        •        • 

S 

18 

4:28 
0.2 

10:40 
3.9 

16:40 
0.4 

22:54 
8.9 

Th 

1 

19 

6:10 
0.6 

11:80 
4.4 

18:08* 
0.1 

•  ■        • 

•  •        • 

s 

19 

0:10 
3.6 

6:20 
0.8 

12:82 
3.4 

18:40 
0.8 

s 

19 

6H)5 
0.4 

11:12 
3.5 

17:10 
0.7 

28:30 
3.8 

E    F  20 

1 

0:24 
8.2 

6H)0 
0.8 

12.-20 
4.0 

18:60 
0.4 

M 

20 

0:66 
8.5 

7:06 
LO 

13:16 
3.0 

19:20 
LO 

M 

20 

5:45 
0.6 

11:50 
3.2 

17:40 
0.9 

•  •        ■ 

•  •        • 

S  :21 

1 

1:10 
.8.2 

7:00 
1.0 

18:10 
8.6 

19:84 
0.6 

€ 

Tu 

21 

1:44 
8.'4 

8:06 
L2 

14:10 
2.7 

20K)5 
.    L2 

A 

Tu 

21        0^ 

6:30 
0.8 

U-J80 
2.9 

18:10 
L2 

c  s 

22 

1:66 
8.2 

8:00 
1.1 

14:06 
8.2 

20:18 
0.8 

A 

W 

22 

2:40 
3.4 

9:18 
L2 

15:17 
2.5 

21:00 
L3 

W 

22        ^5 

7.-28 
LO 

13:18 
2.6 

18:50 
L4 

M  23 

2:46 
8.8 

L2 

15H» 
2.9 

21:10 
LO 

Th 

23 

8:40 
3.4 

10:30 
L2 

16:40 
2.5 

22:00 
L3 

1 

Th 

23'       ^i1 

8:82 
LO 

14U» 
2.4 
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1         025 

OSM 

2:40 

1020 

125       «38     13:35      20:26 


Ttie  Ifdeaare  placed  In  the  order  oloncurrence.wilhihel 
_  comparlBon  of  consecutive  heights  will  indicate  whether  It 
Irom  Mean  Lnw  Water  Springs,  which  is  approximaielj-  Ihe 
which  it  2,1  feet  below  meao  sea  level.  To  And  the  depth  ol 
'  naminDB(-)slfrD  Is  before  Ihe  height,  in  which  cose  e 
The  time  used  Is  Cumopolltaii  Slandard.  150tb  merldli 

loon  (a.m.),  all  greater  are  In  thendemoon  (p.m.)  and 

U  3:47  p.  m. 

4,  new  moon:  J).  Istquar.;  O.  '"'I  nioon:  C.  3d  quar.;  I 
equator;  A,  P.  moon  In  apogee  or  perigee. 


height  Id  Ihe  soundings  glii 


236 


SYDNEY  (FortDenison),  AUSTRALIA,  1911. 


OCTOBER. 


P 

8 


Dayof- 


W. 


8 

M 

Tu 

W 

Th 

F 

K    8 

O    S 

M 


Mo. 


1 
2 
3 
4 
5 
6 
7 
8 
9 

Tu  10 
11 


N 


(L     S 


M 


W 


Time  and  Heisrhtof  High  and 
Low  Water. 


W 

I       I 
P  Th  12 

F   13 

S    14 


15 


M   16 
Tu  17 

W   18 

I 

Th  19 

E    F   20 

:  S    21 

•    S   22 


23 


Tu  24 


25 


Til  26 

I       ■ 

F   27 

I 

si  8    28 

A  I 

S    29 

I 

3)   M   30 

I 

Tu;31 


2:48 
2.4 

4:10 
2.4 

6:10 
2.6 

5:50 
2.9 

0:05 

0.4 

0:46 
0.1 

1:22 
0.0 

2K)0 
-0.1 

2:40 
—0.1 

8:20 
0.1 

8:56 
0.8 

4:30 
0.6 

5:10 
1.0 

0:46 
2.9 

2:18 
2.6 

4.-00 
2.6 

5:10 

2.8 

5:55 
8.1 

0:05 
0.8 

0:48 
0.1 

1:25 
0.1 

2K)5 
0.1 

2:40 
0.2 

8:06 
0.4 

8:85 

0.6 

4:00 
0.9 

4:24 
1.1 

4:48 
1.4 

0:40 
2.5 

1:55 
2.4 

8:15 
2.5 


7:86 
1.6 

9:00 
1.6 

K):15 
1.4 

11:15 
1.2 

6:25 
3.2 

7K)0 
8.5 

7:34 
8.8 

8:10 
4.1 

8:50 
4.3 

9:82 
4.8 

10:15 
4.8 

IL-OO 
4.8 

11:52 
4.1 

6:00 
1.2 

7:18 
1.4 

8:50 
1.4 

10:18 
1.1 

11:20 
0.8 

6:32 
8.4 

7H)6 
8.7 

7:40 
4.0 

8:15 
4.2 

8:46 
4.8 

9:20 
4.8 

9:66 
4.2 

10:85 
4.1 

11:15 
8.9 

12:00 
8.7 

5:20 
1.6 

6:15 
1.7 

7:56 
1.7 


14:35 
8.4 

15:88 
8.5 

16:85 
8.7 

17:27 
8.9 

12:10 
0.8 

12*.50 
0.5 

13:88 
0.8 

14:16 
0.0 

15KX) 
—0.1 

15:48 
—0.2 

16:38 
-0.1 

17:85 
0.1 

18:88 
0.3 

12:55 
4.0 

8.9 

15:14 
3.9 

16:22 
4.0 

17:25 
4.1 

12:15 
0.5 

13.-00 
0.3 

18:46 
0.1 

14:80 
0.0 

15K)2 
0.1 

15:45 
0.2 

16:25 
0.3 

17:10 
0.5 

18:00 
0.6 

18:50 
0.8 

12:50 
8.6 

18:48 
8.5 

14:50 
3.5 


21:85 
1.0 

22:82 
0.9 

28:20 
0.6 


18:20 
4.1 

19:00 
4.3 

19:45 
4.3 

20:30 
4.3 

21:15 
4.2 

22:00 
4.0 

22:48 
3.6 

28:40 
3.2 


19:48 
0.5 

21:01 
0.6 

22:16 
0.5 

23:16 
0.4 


18:18 
4.2 

19:08 
4.2 

19:56 
4.1 

20:38 
4.0 

21:15 
3.7 

21:50 
8.4 

22:28 
3.1 

23:00 
2.8 

28:40 
2.6 


19:47 
0.8 

20:45 
0.8 

21:48 
0.7 


NOVEMBER. 


a  Day  of— 

a !  w.  Imo. 


Time  and  Height  of  High  and 
Low  Water. 


W 

Th  2 

I  F  3 

E    S  4 

8  5 

M  6 

C  Tu  7 

VV  8 

P  Th  9 


N    F 


10 


C 


8  11 
8  12 
M  13 
Tu  14 
W  15 
Th  16 


F 

17 

8 

18 

8 

19 

M 

20 

Tu 


21 


s 

A 


W,22 

Th  23 

I 

F   24 

8  '25 
8  126 
m!27 
Tu  28 
w'29 
Th  30 


I 


4:18 
2.7 

5:05 
8.0 

5:40 
8.4 

0.-04 
0.1 

0:48 
0.0 

1:80 
0.0 

2HJ7 
0.1 

2:46 
0.2 

8:25 
0.5 

AM 
0.7 

4:50 
LO 

0:50 
2.7 

2.-20 
2.6 

8:40 
2.7 

4:40 
3.0 

5.-28 
8.3 

5:58 
8.6 

0:15 
0.3 

IKW 
0.8 

1:30 
0.8 

2:00 
0.4 

2-.80 
0.6 

S.-00 
0.8 

8:20 
LO 

8:40 
L2 

4:06 
L4 

0:05 
2.6 

1:06 
2.6 

2:15 
2.7 

8:15 
2.9 


9:28 
L5 

10:40 
L2 

11:85 
0.8 

6:20 
8.8 

7K)0 
4.2 

7:42 
4.4 

8:25 
4.6 

9:07 

4.7 

9:56 
4.7 

10:45 
4.6 

11:40 
4.4 

5-.50 
1.8 

7:10 
1.4 

8:40 
1.8 

lOKX) 
LI 

11:05 
0.8 

12:00 
0.6 

6:80 
8.9 

7K)6 

4.1 

7:40 
4.2 

8:16 
4.4 

8:56 
4.4 

9.80 

4.4 

10.-08 
4.8 

10:45 
4.1 

11:28 
3.9 

4:45 
L5 

5:46 
L6 

7:10 
L5 

8:40 
L4 


15:50 
3.6 

16:50 
3.8 

17:45 
8.9 

12:26 
0.4 

13:15 
0.1 

14:00 
—0.2 

14:48 
—0.3 

15:38 
-0.4 

16:80 
—0.3 

17:80 
—0.1 

18:80 
0.1 

12:40 
4.2 

18:45 
4.1 

14:56 
4.0 

16K)0 
3.9 

17:05 
3.8 

18:08 
3.8 

12:45 
0.4 

13:30 
0.3 

14:10 
0.8 

14:50 
0.8 

15:80 
0.3 

16:10 
0.4 

16:50 
0.4 

17:80 
0.5 

18:18 
0.5 

12:15 
8.6 

13:06 
8.6 

14:10 
8.6 

15K)8 
8.6 


22:36 
0.5 

28:20 
0.8 


18:85 
4.0 

19:24 
4.1 

20:09 
4.1 

20:55 
3.9 

21:44 
8.6 

22:86 
8.8 

28:88 
8.0 


19:86 
0.8 

20:45 
0.4 

21:60 
0.5 

22:45 
0.4 

28:30 
0.8 


18:52 
8.7 

19:86 
8.6 

20:16 
3.4 

20:52 
8.2 

21:25 
3.0 

22K)0 
2.8 

22:82 
2.7 

28:15 
2.6 


19:10 
0.6 

20:00 
0.6 

20:63 
0.6 

21:46 
0.4 


DECEMBER. 


8 


Day  of— 


W. 


O 

P 

N 


E 


S 
A 


E 


F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 
M 
Tu 
W 


Mo. 


1 
2 

• 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 


Time  and  Height  of  High  and 
Low  Water. 


Thi28 

f!29 


8 
S 


30 
31 


4:06 
8.2 

4:56 
8.6 

6:42 
4.0 

0:12 
0.2 

0:58 
0.2 

1:40 
0.2 

2.-22 
0.8 

8:06 
0.6 

8:56 
0.7 

4:45 
0.9 

0:88 
2.9 

1:46 
2.9 

2:66 
8.0 

8:50 
8.1 

i'JSb 
8.4 

6:15 
8.6 

6:00 
8.8 

0:22 
0.6 

1:00 
0.6 

1:30 
0.7 

2KX) 
0.8 

2:28 
0.9 

2:56 
LO 

8:25 
LI 

3:56 
L2 

4:40 
L2 

0:25 
2.9 

1:20 
3.0 

2:15 
8.2 

3:16 
8.4 

4:15 
8.7 


lOKW 
LI 

0.7 

12KX) 
0.4 

6:80 
4.3 

7:17 
4.7 

8:04 
4.9 

8:60 
5.0 

9:40 
5.0 

10S2 
4.9 

U.-25 
4.7 

5:46 
LO 

7.-00 
LI 

8^6 
LI 

9:82. 
LO 

10:44 
0.9 

11:40 
0.8 

12:85 
0.7 

6:88 
4.1 

7:16 
4.2 

7-.55 

4.4 

8:28 
4.6 

9:06 
4.4 

9:45 
4.4 

10:28 
4.8 

11:00 
4.1 

11:45 
4.0 

5:35 
L2 

6:46 
L2 

8:08 
LI 

9:25 
LO 

10:80 
0.7 


16:12 
8.6 

17:10 
3.6 

18:06 
8.7 

12.50 
0.1 

13:45 
—0.2 

14:40 
-<J.3 

15:60 
—0.4 

16.-a4 
—0.8 

17:20 
-0.2 

18:15 
0.0 

12:24 
4.4 

18.-24 
4.1 

14:28 
8.9 

15:35 
3.6 

16:44 
8.5 

17:45 
8.8 

18:85 
8.2 

18:20 
0.6 

14:00 
0.6 

14:20 
0.5 

15:16 
0.4 

15:60 
0.8 

16:25 
0.8 

17.05 
0.3 

17:45 
0.8 

18:30 
0.8 

12:35 
3.8 

13:26 
3.6 

14:28 
8.5 

15:90 
8.4 

16:40 
8.4 


22:35 
0.4 

28:22 
0.3 


19KX) 
3.7 

19:60 
3.7 

20:44 
8.5 

21:85 
3.3 

22:30 
3.1 

28:30 
3.0 


19:14 
0.2 

20:14 
0.4 

21:12 
0.5 

22:06 
0.5 

22:55 
0.6 

28:40 
0.5 


19:22 
8.1 

20:05 
8.0 

20:40 
2.9 

21:10 
2.8 

21:40 
2.8 

22:12 
2.8 

22:50 
2.8 

28:35 
2.8 


19:15 
0.4 

20K>5 
0.4 

20:55 
0.6 

21:50 
0.5 

22:45 
0.5 


The  tidea  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  i.s  approximately  the  datum  of  soundings  on  the  Admiralty  Charti  for  this  region,  and 
which  is  2.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  whicn  case  subtract  it. 

The  time  used  is  Cosmopolitan  Standard,  150th  meridian  £.:  0>>  is  midnight,  12^  is  noon:  all  hours  lees  than  12  are  in  the  forenoon 
(a.  m. ) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is  3:47  p.  m. 

#,  new  moon;  }).  1st  quar.;  0>  '"1^  moon;  (£,  3d  quar.;  E,  moon  on  the  equator;  N.  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUABY. 

FEBRUARY. 

MARCH. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

w.  ;mo. 

1 

W.  Mo. 

1 

S 

1 

8:82 
1.8 

9:28 
0.9 

14:28 
1.6 

21:20 
—0.8 

w 

1 

4:80 
L9 

10:40 
0.7 

15:50 
L7 

22:30 
-0.2 

m 

W 

1 

8:12 
1.8 

9:27 
0.6 

14:47 
L7 

21:27 
—0.1  i 

M 

2 

4:16 
1.9 

10:20 
0.9 

15:13 
1.6 

22:05 
—0.3 

Th 

2 

5:12 
2.0 

11:25 
0.6 

16:46 
1.7 

28:18 
—0.2 

Th 

2 

8:65 
L9 

10:12 
0.5 

15:45 
1.8 

22:17 
-0.1 

Tu 

3 

4:58 
2.0 

11K)4 

a8 

16:02 
L6 

22:47 
—0.3 

F 

3 

5:62 
2.0 

12:08 
0.4 

17:40 
L8 

•  •        • 

•  •        • 

E 

F 

3 

4:87 
1.9 

10:68 
0.8 

16:42 
1.8 

23:05 
0.0 

W 

4 

6:38 
2.0 

11:62 
0.7 

16:54 
1.6 

23:33 
-0.3 

E 

S 

4 

0:07 
-0.1 

6:32 
2,0 

12:48 
0.3 

18:87 
L8 

8 

4 

5:20 
L9 

11:88 
0.2 

17:85 
L9 

23:53 
0.1 

Th 

5 

6:20 
2.1 

1237 
0.6 

17:47 
1.7 

■  ■        « 

■  •        • 

s- 

5 

0:55 
0.0 

7:12 
2.0 

18:32 
0.2 

19:35 
•     1.8 

S 

5 

6:02 
1.9 

12:17 
0.0 

18:28 
2.0 

•  •        ■ 

•  •        • 

F 

6 

0:20 

-a2 

7H)0 
2.1 

18:22 
0.5 

18:43 
1.6 

M 

6 

1:45 
0.2 

7:55 
1.9 

14:18 
0.1 

20:83 

1.8 

M 

6 

0:42 
0.2 

6:40 
1.9 

18KB 
-0.1 

19:18 
2.0 

S 

7 

1:08 

-ai 

7:42 
2.0 

14.-04 
0.4 

19:42 
L6 

D 

Tu 

7 

2:42 
0.3 

8:85 
1.9 

15H» 
—0.1 

21:28 
1.8 

P 

Tu 

7 

1:82 
0.3 

7:18 
1.8 

18:48 
-0.2 

20:12 
2.0 

E 

)) 

s 

8 

2.-00 
0.1 

8:22 
2.0 

14:50 
0.3 

20:45 
1.7 

W 

8 

3:37 
0.5 

9:17 
1.8 

16H)0 
—0.1 

22:32 
1.8 

1> 

W 

8 

2:25 
0.5 

S:O0 
L8 

14:87 
-0.2 

21:10 
1.9 

M 

9 

2:65 
0.8 

9:10 
L9 

15:42 
0.1 

21:52 
1.7 

Th 

9 

4:32 
0.7 

lOKG 
L8 

16:54 
-0.2 

28:88 
L7 

N 

Th 

9 

8:17 
0.6 

8:43 
1.8 

16:80 
-0.2 

22:12 
1.8 

Tu 

10 

8:57 
0.4 

9*.58 
L8 

16:82 

ao 

22:53 
1.7 

p 

N 

F 

10 

6:82 

a8 

10:50 
L7 

17:52 
-0.2 

•        •        • 
■        •        « 

F 

10 

4:12 
0.8 

9:32 
1.7 

16:26 
-0.2 

28:13 
L7 

W 

11 

4J^ 
0.6 

10:38 
L8 

17:26 

«        •        • 
•        •        • 

S 

11 

0:44 
L7 

6:86 
0.9 

11:43 
L7 

18:52 
-0.3 

8 

11 

5:12 
0.8 

10.-23 
1.7 

17:26 
-0.1 

•  •        ■ 

•  «        • 

Th 

12 

0K» 
1.7 

6.00 
0.7. 

U:24 
L8 

18:20 
-0.2 

6 

12 

1:48 
1.7 

7«7 
0.9 

12:42 
L7 

19:48 
-0.8 

8 

12 

0:17 
1.7 

6:15 
0.9 

U:25 
L6 

18:27 
—0.1 

P 

F 

13 

1.8 

7K)2 
0.8 

1208 
1.8 

19:14 
—0.3 

o 

M 

13 

2:48 
1.8 

8:87 
0.8 

13:43 
L7 

20:43 
—0.3 

M 

13 

1:17 
1.7 

7:17 
0.8 

12:30 
1.6 

19:28 
0.0 

N 

S 

14 

2:12 
L8 

8KK2 
0.9 

18H)7 
1.8 

20:08 
-0.4 

Tu 

14 

8:32 
L8 

9:80 
0.7 

14:45 
1.7 

21:35 
-0.2 

Tu 

14 

2:08 
1.7 

8:13 
0.7 

13:87 
1.6 

20:25 
0.0 

o 

H 

15 

8H)6 
L9 

8:58 
0.9 

14K)2 
L8 

21:02 
—0.4 

W 

15 

408 
1.8 

0 

10:20 
0.6 

15:43 
1.7 

22:28 
-0.1 

o 

W 

15 

2:58 
L7 

9Hy7 
0.6 

14:42 
1.7 

21:18 
0.1 

M 

16 

8:68 
L9 

9:58 
0.8 

14:57 
1.7 

21:52 
—0.4 

Th 

16 

4:62 
1.9 

11K)7 
0.5 

16:40 
1.8 

23:10 
0.0 

£ 

Th 

16 

8:87 
1.7 

9:52 
0.4 

15:40 
1.7 

22:05 
0.1 

Tu 

17 

4:48 
2.0 

10:48 
0.7 

15:58 
1.8 

22:42 
—0.4 

E 

F 

17 

6:28 
1.9 

11:47 
0.3 

17:33 
L8 

23:53 
0.1 

F 

17 

4:17 
1.8 

10:82 
0.3 

16:88 
1.8 

22:50 
0.2 

W 

18 

6:26 
2.0 

U:32 
0.6 

16:48 
L7 

28:28 
-0.3 

S 

18 

6K18 
L9 

12:27 
0.2 

18:27 
1.8 

•  «        • 

•  •        • 

8 

18 

4:52 
L8 

11:12 
0.2 

17:22 
L8 

28:85 
0.8  1 

Th 

19 

6K)5 
2.0 

12:20 
0.5 

17:48 
L7 

■        •        • 

fi^ 

19 

0:88 
0.2 

6:47 
L9 

18:10 
0.1 

19:18 
1.7 

S 

19 

5.*28 
L8 

11:62 
0.0 

18.-07 
L8 

1 

■        ■        • 
•        •        • 

E 

F 

20 

0:16 
-0.1 

6:48 
2.0 

18:05 
0.4 

18:38 

1.7 

M 

20 

1:27 
0.8 

7:22 
L8 

18:58 
0.1 

20K)8 
1.7 

M 

20 

0:18 
0.4 

6:02 
L8 

12:82 
-0.1 

18:50  1 

1.8 ; 

S 

21 

0:58 
0.0 

7:20 
1.9 

18:47 
0.3 

19:35 
1.6 

<L 

Tu 

21 

2H» 

a6 

7:58 
L8 

14:87 
0.0 

20:57 
1.6 

A 

Tu 

21 

1.-00 
0.5 

6:87 
L8 

18:12 
-0.1 

19:35 
1.8 

c 

s 

22 

1:45 
0.2 

7:58 
1.9 

14:88 
0.2 

20:32 
1.6 

A 

W 

22 

2:52 
0.6 

8:88 
1.8 

15:22 
0.0 

21:48 
1.6 

W 

22 

1:42 
0.6 

7:15 
1.7 

18:68 
-0.1 

20:22 
1.8 

M 

23 

2:88 
0.4 

8:40 
L8 

15:22 
0.2 

21:80 
1.6 

Th  23 

8:40 
0.7 

9:18 
L7 

16H)6 
0.0 

22:42 
1.6 

1 

Th 

23 

2:27 
0.7 

7:66 
1.7 

14:37 
0.0 

21:10 
1.7 

Tu 

24 

8:28 
0.6 

9:17 
L8 

16:07 
0.1 

22:30 
1.5 

S 

F 

24 

4:88 
0.8 

9*J» 
1.6 

16*7 
0.0 

23:38 
1.6 

F 

24 

8:16 
0.8 

8:87 
1.6 

15:28 
0.0 

22.-03 
L7 

A 

W 

25 

4:13 
0.7 

9:66 
1.7 

16:56 
0.1 

23:27 
L6 

S 

25 

5:83 
0.9 

10:47 
1.6 

17:50 
0.0 

•  •        • 

•  ■        « 

8 

25 

4:10 
0.8 

9:26 
L6 

16:18 
0.0 

22:58 
1.7 

Th 

26 

5:07 
0.8 

10:87 
1.6 

17:42 
0.0 

«        •        • 
•        •        • 

s 

26 

0:38 
1.6 

6:37 
0.9 

11:42 
1.6 

18:45 
0.0 

S 

26 

6:10 
0.8 

10:20 
1.5 

17:10 
0.1 

28:55 
1.7 

F 

27 

0:28 
L5 

6.-06 
0.9 

11:22 
L6 

18:32 
0.0 

M  27 

1 

1:33 
L7 

7:40 
0.9 

12:42 
1.5 

19:88 
0.0 

M 

27 

6:18 
0.8 

11:28 
L5 

18:10 
0.1 

■        «        • 
•        •        • 

S 

S 

28 

1:22 
1.6 

7K)6 
0.9 

12:10 
1.6 

19:20 
—0.1 

Tu 

28 

2:27 
1.7 

8:37 
0.8 

13:46 
L6 

20:83 
-0.1 

Tu 

28 

0:52 
1.7 

7:12 
0.7 

12:82 
1.5 

19:12 
0.1 

s 

29 

2:18 
1.7 

T. 

18:08 
1.6 

20K)8 
-0.2 

W  29 

1:48 
1.7 

8.-0B 
0.6 

13:38 
1.6 

20:12 
0.1 

• 

M 

30 

8:08 
1.8 

9K)2 
0.9 

18-.58 
1.6 

20:55 
—0.2 

E 

• 

Th 

30 

2:82 

L8 

8:50 
0.4 

14:42 
L7 

21:08 
0.1 

Tu 

31 

3:48 
1.8 

9:53 
0.8 

14:58 
L6 

21:43 
—0.2 

F 

31 

8:22 
1.8 

9:35 
0.2 

15:40 
1.9 

22.-00 
0.1 

Thetld 
aoomparifl 
from  Mean 
which  is  1. 
unless  am 

The  til 
forenoon  ( 
is  8:47  p.m. 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whel 
1  Low  Water  Springs,  which  is  approximatf 
0  foot  below  mean  sea  level.    To  find  the  d( 
inus  (— )  sign  is  before  the  height,  in  which 

ne  used  is  Cosmopolitan  Standard,  160th  Id 
a.  m.),  all  greater  are  in  the  afternoon  (p.  m 

1 

th  their  times  on  the  first  line  and  heights  c 
:her  it  is  high  or  low  water.    The  heights,  in 
ily  the  datum  of  soundings  on  the  Admira 
»pth  of  water,  add  the  tabiilar  height  to  the 
case  subtract  it. 

[eridian  E.;  0>>  is  midnight,  12i>lsnoon:  al 
. )  and  when  diminished  by  12  give  the  times 

m  the  second  line  of  each  day: 
I  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  cnart, 

1  hours  less  than  12  are  in  the 
after  noon;  for  instance,  15:47 

•,nev 
equator;  A 

rmoon;  J 
.,  P,  moon 

1,  Istquar.;  0»  tail  moon;  C>  8d  <; 
in  apogee  or  perigee. 

[uar.;  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  or  south  of  the  i 

■ 
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APRIL. 

MAY. 

JUNE. 

1 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 
M 

Mo. 

1 

W.  Mo. 
Th    1 

S 

1 

4:07 
1.8 

10:20 
0.1 

16:32 
^.0 

22:52 
0.1 

4:05 

1.8 

10:82 
—0.4 

17:10 
2.2 

28:28 
0.5 

5:02 

1.8 

11:48 
—0.6 

16-87 
2.2 

•  •        • 

•  •        • 

P 

s 

2 

4:47 
L8 

11:02 
—0.1 

2.1 

23:42 
0.2 

Tu 

2 

4:47 

1.8 

11:18 
-0.5 

18:02 
2.2 

•  •         • 

•  •         • 

F 

2 

0:47 
0.7 

5:60 
1.7 

12:82 

— a4 

19:22 
2.1 

M 

3 

6:26 
L8 

11:47 
-0.2 

18:12 
2.1 

■  «        • 

■  •        • 

N 

W 

3 

0:17 
0.5 

5:30 
1.8 

12:05 
—0.5 

18:52 
2.2 

S 

3 

1:86 
0.6 

6:42 
1.7 

18:22 
-0.8 

20K)6 
2.0 

Tu 

4 

0:83 
0.8 

6:05 
L8 

12:82 
-0.8 

19:05 
2.1 

Th    4 

1K>6 
0.6 

6:15 
1.8 

12:58 
—0.4 

19:42 
2.1 

:d 

8     4 

2:30 
0.6 

7:88 
1.6 

14:12 
-0.1 

20:58 
1.9 

W 

6 

1^ 
0.6 

6:47 
1.8 

18:18 
-0.4 

19:57 
2.1 

D 

F.    5 

1 

1:55 
0.7 

7:02 
1.7 

13:42 
-0.3 

20:32 
2.0 

m:  5 

3:23 
0.5 

8:40 
1.6 

15.-07 
0.1 

21:87 
1.6 

N 
1> 

Th 

6 

2:12 
0.6 

7:28 
L7 

14:07 
—0.3 

20:52 
2.0 

S      6 

1 

2:48 
0.7 

7:52 
L6 

14:33 
-0.2 

21:22 
L9 

E 

Tu    6 

4:12 
0.4 

9:46 
1.5 

16KX) 
0.3 

22:18 
L7 

F 

7 

8:06 

0.7 

8:15 
1.7 

16:00 
—0.2 

21:48 
1.8 

S 

7 

3:43 
0.7 

8:50 
L6 

15:30 
0.0 

22:12 
L8 

w 

7 

6.-02 
0.8 

lllOO 
1.6 

17:08 
0.5 

23:08 
1.7 

8 

8 

4:00 
0.8 

9:07 
L6 

15:65 
—0.1 

22:45 
L8 

M 

8 

4:42 
0.6 

9:57 
L5 

16:80 
0.2 

23K)0 

1.7 

Th    8 

5:58 
0.2 

12:10 
1.5 

18.08 
0.7 

28:52 
1.7 

S 

9 

6.-00 
0.8 

10K)7 

1.6 

16:57 
0.0 

28:42 
1.7 

Tu 

9 

6:83 
0.5 

11:10 
1.5 

17:32 
0.4 

28:48 
1.7 

F 

9 

6:48 

ai 

18:12 
1.6 

0.8 

•  •        * 

•  •         « 

M 

10 

6:02 
0.7 

11:14 
L5 

18:00 
0.1 

•  •         • 

•  •         ■ 

£ 

W 

10 

6:27 
0.4 

12:28 
1.5 

18:85 
0.5 

•  •        • 

•  •        ■ 

8 

10 

0:32 
L6 

7:26 
0.0 

14:06 
1.6 

20:00 
0.8 

Tu 

11 

0:86 
L6 

7:00 
0.6 

1227 
1.5 

19:02 
0.2 

Th 

11 

0:48 
1.6 

7:17 
0.3 

18:80 
1.6 

19:40 
0.5 

8 

11 

1:18 
1.6 

6:10 
-0.1 

14:55 
1.7 

20:60 
0.9 

B 

W 

12 

138 
1.6 

7:48 
0.6 

18:86 
1.6 

20:00 
0.8 

F 

12 

1:26 
1.6 

8K)2 
0.2 

14:28 
1.6 

20:32 
0.6 

? 

M 

12 

1:56 
L6 

.6:50 
—0.2 

15:40 

L8 

21:38 
0.7 

Th 

13 

2:18 
1.6 

8:88 
0.4 

14:87 
L7 

20:63 
0.8 

o 

S 

13 

2M 
1.6 

8:45 
0.0 

15:18 
1.7 

21:20 
0.6 

S 

Tu 

13 

2:38 
1.6 

9:30 
—0.2 

16:22 
1.9 

22:25 
0.8 

o 

F 

14 

2:66 
1.6 

9:17 
0.2 

15:82 
1.8 

21:45 
0.4 

8 

14 

2:48 
1.6 

9:28 
-0.1 

15:66 
1.8 

22:05 
0.7 

W 

14 

8:22 
L6 

10:10 
—0.2 

17.03 
1.9 

28:12 
0.8 

8 

15 

8:82 
1.7 

9:58 
0.1 

16:14 
1.8 

22:82 
0.4 

M 

16 

8:22 
1.7 

10:08 
—0.2 

16:42 
1.9 

22:48 
0.7 

Th 

15 

4:06 
1.6 

10:52 
—0.8 

17:48 
2,0 

28:57 
0.8 

8 

16 

AM 
1.7 

10:87 
0.0 

16:58 
1.9 

23:18 
0.5 

A 

Tu 

16 

4:00 
L7 

10:40 
-0.2 

17:28 
1.9 

28:82 
0.7 

F 

16 

4:52 
1.6 

11:82 
—0.3 

18.-25 
2.0 

•        •        • 

M 

17 

4:48 
1.7 

11:16 
-0.1 

17:42 
1.9 

23:57 
0.5 

8 

W 

17 

4:88 
1.7 

11:18 
—0.8 

18K)5 
2.0 

•        •        • 
■        •        • 

8 

17 

0:42 
0.7 

5:40 
1.6 

12:17 
—0,2 

19H)8 
2.0! 

A 

Tu 

18 

5:20 
1.7 

11:68 

-0.2 

18.-25 
1.9 

«                 • 

•        ■        « 

Th 

18 

0:17 
0.7 

6:20 
L6 

11:56 
-0.8 

18:48 
2.0 

8 

18 

1:80 
0.6 

6:82 
1.6 

18:36 
-0.1 

19:48  1 
2.0 

W 

19 

0:87 
0.6 

6:87 
1.7 

12:82 

-0.2 

19:06 
1.9 

F 

19 

IKK 
0.7 

6:08 
1.6 

12:42 
-0.2 

19:80 
2.0 

M 

19 

2:18 
0.6 

7:28 
1.5 

18:52 
0.0 

20-.S8 
2.0 

8 

Th 

20 

1:22 
0.7 

6:87 
1.7 

18:12 
—0.2 

19:58 
L9 

8 

20 

1:60 
0.7 

6:48 
L6 

18:25 
—0.2 

20:15 
2.0 

S 

Tu 

20 

8KN> 
0.6 

6J0 
L5 

14:46 
0.1 

21:17 
1.9 

F 

21 

2K)6 
0.7 

7:18 
1.6 

18:55 
-0.1 

20:42 
L9 

(C 

8 

21 

2:88 
0.7 

7:42 
1.5 

14:18 

—0.1 

21K)2 
.   1.9 

W 

21 

8:46 
0.8 

9:87 
1.6 

15:48 
0.8 

22:06 
L8 

C 

8 

22 

2:68 
0.7 

8H» 
1.6 

14:42 
0.0 

21:80 
1.8 

M 

22 

8:28 
0.6 

8:42 
L5 

15:07 
0.1 

21:50 
L9 

Th 

22 

4:88 
0.2 

10:45 
1.6 

16:52 
0.5 

22:52 
1.8 

H 

23 

8'.52 
0.7 

8:68 
L5 

15:85 
0.0 

22:23 
1.8 

Tu 

23 

4:18 
0.5 

9:47 
1.5 

16:05 
0.2 

22:38 
L8 

F 

^ 

5:80 
0.1 

11:46 
1.7 

17:66 
0.6 

2S-J» 
1.8 

M 

24 

4:47 
0.7 

10:00 
1.6 

164» 
0.1 

23:17 
1.8 

E 

• 

W 

24 

5:12 
0.4 

11:00 
1.6 

17:10 
0.3 

28:28 
1.8 

8 

24 

6:22 
—0.1 

12:58 
1.6 

19H)2 
0.7 

•  •        • 

•  *        • 

Tu 

26 

6:46 
0.6 

11:10 
L6 

17:88 
0.2 

■        •        • 
•        •        • 

Th 

25 

6:08 
0.8 

12:12 
L6 

18:22 
0.4 

■  •        • 

■  •        • 

8 

25 

0:27 
1.8 

7:18 
—0.8 

18:58 
1.9 

20O2 
0.7 

W 

26 

0:10 
1.7 

6:88 
0.6 

12:22 
1.6 

18:48 
0.8 

F 

26 

0:228 
1.7 

6:55 
0.1 

18:12 
L8 

19:25 
0.5 

P 

• 

M 

26 

1:15 
1.8 

8:06 
—0.4 

14-.56 
2.0 

20:56 
0.6 

B 

Th 

27 

1KJ2 
1.7 

7:28 
0.8 

18:80 
1.7 

19:47 
0.3 

8 

27 

1:10 
L7 

7:48 

-0.1 

14:12 
1.9 

20:28 
0.5 

N 

Tu 

27 

2:08 
L8 

8-.55 
-0.5 

15:52 
2.1 

21:53 
0.6 

F 

28 

1:67 
1.7 

8:17 
0.2 

14:80 
1.8 

20:47 
0.3 

• 

8 

28 

1:57 
1.7 

8:83 
—0.8 

15:12 
2.0 

21:23 
0.6 

• 

W 

28 

2:65 
1.8 

9:47 
-0.5 

16:42 
2.1 

22:45 
0.7 

• 

8 

29 

2:42 
1.7 

9K» 
0.0 

15:28 
2.0 

21:45 
0.3 

P 

M 

29 

2:42 
1.8 

9:20 
—0.4 

16:07 
2.2 

22:17 
0.6 

Th 

29 

8:48 
1.8 

10i» 
—0.6 

17:80 
2.1 

23:85 
0.7 

P 

S 

30 

8:28 
1.8 

9:48 
—0.2 

16:18 
2.1 

22:38 
0.4 

N 

Tu 
W 

30 
31 

3:28 
1.8 

4:13 
1.8 

10KI6 
—0.5 

10:65 
—0.6 

16.58 
2.2 

17:48 
2,2 

23:07 
0.6 

28:57 
0.7 

F 

30 

4:42 
1.8 

11:26 
—0.5 

• 

16:16 
2.1 

•  •        • 

•  •         • 

The  tid 
acompaiift 
from  Hear 
which  is  1. 
unless  a  m 

The  til 
forenoon  (i 
is  3:47  p.  m 

equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  connecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximat< 
0  foot  below  mean  sea  level.    To  find  the  6{ 
inus  (- )  sign  is  before  the  height,  in  whicb 

ne  used  is  Cosmopolitan  Standard.  150th  rx 
&.  m.) ,  all  greater  are  in  the  afternoon  ( p.  m 

r  moon :  ^,  Ist  quar. .  O  ^^H  moon  .  C  3d 
,  P,  moon  in  apogee  or  perigee. 

• 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.   The  heights,  ir 
sly  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  the 
L  case  subtract  it. 

leridian  E.:  0>>  is  midnight.  12i>  is  noon;  all 
. )  and  when  diminished  by  12  give  the  time 

quar. ;  E,  moon  on  the  equator,  N,  S,  mooi 

in  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the 
B  after  noon;  for  instance,  15:47 

I  farthest  north  or  Krath  of  the 

MELBOURNE  (WUliamstown),  AUSTRALIA,  1911. 


239 


JULY. 

AUGUST. 

SEPTEMBER. 

• 

Day  of— 

Time  and  Height  of  B.\gli  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.  Mo. 
S       1 

1 

W. 

Tu 

Mo. 

1 

W. 
F 

Mo. 

1 

0:28 
0.6 

6:84 
1.7 

12:16 
-0.8 

18:68 
2.1 

1:80 
0.2 

7:18 
1.7 

13:30 
0.2 

19:48 
1.9 

D 

2:17 
0.0 

8:35 
L7 

14:46 
0.6 

20:18 
1.8 

1 

S     2 

1 

1:16 
0.5 

6:80 
1.7 

13:00 
—0.2 

19:88 
2.0 

}) 

W 

2 

2:13 
0.1 

8:12 
1.7 

14:22 
0.4 

20:23 
1.9 

A 

S 

2 

8:00 
.     0.0 

9:25 
1.6 

16:28 
0.7 

20:55 
1.7 

M 

3 

.2K)5 
0.4 

7:28 
1.6 

18:50 
0.0 

20:18 
L9 

Th 

3 

0.1 

9:10 
1.6 

15K)8 
0.6 

21 KX) 
L8 

S 

fi^ 

3 

8:46 
0.0 

10:20 
1.6 

16:22 
0.8 

21:40 
1.6 

Tu 

1 

4 

2:48 
0.8 

8:80 
1.6 

14:40 
0.8 

20:56 
1.8 

F 
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"3 

T' 

1.0 

"si 

E 

Th 

14 

1:60 

"i'l 

"1^ 

2?30 

n 

8 

15 

°o" 

M 

1.8 

18:26 
87 

W 

15 

0:26 
1.1 

4.5 

20:30 
2,6 

F 

15 

To 

•i1 

15:42 

23:48 

H 

16 

oao 

7:06 

13:U 

"il 

Th 

16 

asM 

Ti 

12^30 

20:36 

2.0 

8 

16 

'2" 

8.2 

"i." 

Tu 

17 

IKK 

1.G 

4.8 

16«J 

F 

17 

S 

io 

14:40 

20:54 

8 

17 

132 
4.8 

r. 

1437 
3.4 

"2!o 

W 

18 

1.S 

8.4 

l&SS 

i.s 

S 

18 

'i'l 

'i" 

'^4^ 

21:18 

M 

18 

5.7 

6.7 

15:48 

21*2 

Th 

19 

4:S8 

9:40 

1B:40 

21:M 

8 

19 

3:30 

^Ti 

lOKM 

21:« 

Tn 

19 

'ii 

1031 
0.1 

18.38 

i.» 

E 

F 

20 

"J 

^"^ 

5.4 

J2« 

M 

20 

'S 

-0.8 

rl 

22:10 

W 

20 

4*0 

mse 

17«1 

i.1 ; 

8 

21 

*^ 

10:3& 

atii, 

22:26 

Tu 

21 

4:20 

10A7 

'5°i 

0.4 

? 

Th 

21 

4jM 

-6.6 

4.6 

I'll 

• 

S 

22 

T' 

"^ 

22:48 

W 

22 

r. 

llffl 

17:14 

22  «) 

* 

F 

22 

4:68 

11:48 
—0,4 

17:63. 

i-oi 

M 

23 

4j« 

-fl.7 

"yfl 

-0.2 

Th 

28 

"7* 

-0.6 

17:33 
4,7 

6.5 

S 

23 

7.3 

12:10 
—0,4 

18:14 

2834 

Tu 

24 

■^^ 

iS 

1724 

mo 

F 

24 

5:20 

i2fla 

—0,4 

17:M 

233s 

8 

24 

5:47 

1290 

—0.8 

18S| 

^i!^ 

W 

26 

7,8 

5" 

6.4 

23:26 

8 

26 

7.5 

-0.2 

18:  IS 

23:48 

jM 

26 

^ 

i3i^ 

18*8 

Th 

26 

6:S6 

™! 

1I;6S 

i°oi 

8 

26 

"7^ 

"oil 

4.3 

!- 

26 

"i^ 

8,7 

6.0 

1938 

F 

27 

s 

i3 

18:16 

23:65 

M 

27 

0:10 

T. 

13:20 

10:13 
4,1 

w 

27 

1:00 

7:18 

13:48 

TJ 

e 

S 

28 

'7" 

i3S 

4.6 

Tu 

28 

0:43 

1.2 

8,2 

0.8 

8.8 

Th 

28 

i.B 

6.6 

•V! 

2(fc60 
4.8 

a 

29 

0:20 

fl-^6 

18:20 

"fl 

W 

29 

Ts 

7*6 

»:43 

21:37 

E 

F 

29 

23B 

'4" 

"i1 

^i" 

J 

M 
Tu 

30 
31 

i.o 

0:U 

7:48 

1.1 
14:60 

2I:2S 

Th 

30 

't. 

4.S 

^to 

-ii 

8 
8 

30 
31 

it 

6:43 
2.8 

8.8 

1838 

2.4 

23:02 

4.8 

The  tin 
S;47  p.  m. 

n  o[  coDKCutlve  helchU  win  lnillca.te  wbe 
Low  Water  Springs,  which  le  l.u  M  .bove 
Klovr  metin  ikh  level.    To  flail  the  depth  a 
rt,  unless  a  minus  1—)  sign  1b  belnr«  the  he 
e  used  if  CoamopoIlUm  atnndard,  ISSth  Me 
j.aUgTeaterBrelii  tlie  afleraouc  Ip.m.)  fl 

moon:  J   1st  quat.:  O.  tul)  moon:  J.  3d 
P,  moon  la  apogee  op  perigee. 

h  ihelr  times  on  the  flnt  line  and  helgbtt  a 
ler  It  Is  high  or  low  water.    Thetaeigbts,  la 

he  datum  of  muadlnn  on  ihe  Adntlr»ll7  Ch 
water,  adil  the  labuTar  height  Increased  b; 

ght.  ill  whleh  cRM  Bublrapl  ii. 

idUn  E.:  O"  Is  mWnlght,  12»  la  nooQi  .11  hoi 

u»[.:  E,  moon  on  the  equator;  N.  fl.  moon 

ti  the  Kcoad  Uae  of  each  day: 
feet  and  teolbs.  an  reckoned 

n  le«  than  12  are  In  the  lore- 
ter  tioon;  fDrlDAuiee,  16:47  ia 

tarthest  north  or  aouh  of  th« 
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JANUARY. 

FEBRUARY. 

MARCH. 

is 

Day  Of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

§ 

Dayof- 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W. 

Mo. 

1 

W. 
W 

Mo. 

1 

S 

1 

4:50 
16.0 

U-.60 
0.3 

17:13 
13.3 

•           a           • 
mm* 

0:20 
0.8 

5:42 
15.6 

12:40 
—0.4 

18:06 
15.2 

• 

4:66 
15.3 

11:47 
-0.7 

17:15 
16.5 

•  •        * 

•  •        • 

M 

2 

0:00 
1.7 

5:20 
16.2 

12:28 
0.3 

17:42 
13.8 

Th 

2 

0:60 
0.7 

6:18 
16.0 

18:08 
-0.3 

18:37 
15.8 

Th 

2 

0.-01 
-0.2 

6:27 
16.0 

12:17 
-0.9 

17:46 
16.8 

Tu 

3 

0:80 
1.9 

6:48 
15.3 

12:65 
0.3 

18:12 
14.3 

F 

3 

1:20 
0.7 

6:47 
16.1 

13:40 
-0.1 

19:15 
16.1 

E 

F 

3 

0U» 
-0.4 

6:59 
16.4 

12:46 
-0.8 

18:17 
16.8 

W 

4 

1:00 
2.1 

6:22 
16.6 

18:25 
0.5  . 

18:48 
14.8 

K 

8 

4 

1:65 
0.8 

7:26 
15.8 

14:10 
0.4 

19:67 
15.9 

8 

4 

1:04 
-0.4 

6:80 
16.4 

18:14 
-0.4 

18:50 
17.0 

Th 

6 

1:80 
2.1 

7:00 
16.5 

18:57 
0.7 

10:30 
14.9 

S 

5 

2:88 
1.1 

8:10 
16.0 

14:47 
1.1 

20:45 
16.0 

S 

5 

1:37 
—0.1 

7K» 
16.1 

18:45 
0.8 

19:30 
16.5 

F 

6 

2:07 
2.1 

7:46 
16.0 

14:86 
1.0 

20:22 
14.6 

3) 

M 

6 

8:20 
L7 

9:02 
13.7 

15:80 
2.1 

21:47 
14.0 

P 

M 

6 

2:13 
0.5 

7:47 
16.1 

14:20 
L8 

20:15 
15.6 

B 

8 

7 

2:50 
2.2 

8:85 
14.2 

15:18 
L5 

21:20 
14.1 

Tu 

7 

4:18 
2.6 

10:13 
12.1 

16.-27 
8.3 

28K)3 
12.9 

Tu 

7 

8K)0 
L3 

8:86 
18.7 

15.-04 
2.6 

21:11 
14.0 

]) 

S 

8 

8:48 
2.6 

9:40 
18.1 

16K» 
2.2 

22:80 
18.5 

W 

8 

6:84 
8.8 

1148 
11.2 

17:55 
4.2 

•  ■        • 

•  •        ■ 

D 

W 

8 

3:57 
2.4 

9:46 
1L9 

16K)6 
8.0 

22:31 
12.5 

M 

9 

4:65 
2.9 

10:55 
12,2 

17:10 
2.9 

28:45 
18.3 

P 

Th 

9 

0:27 
12.7 

7:10 
8.6 

13:22 
11.8 

19:40 
4.0 

S 

Th 

9 

5:16 
3.4 

11:86 
10.8 

17:42 
4.7 

•  ■        • 

•  •        • 

Tu 

10 

6:10 
8.2 

12:20 
11.9 

18:80 
8.8 

•        •        • 
■        •        • 

N 

F 

10 

1:46 
18.1 

8:40 
2.7 

14:86 
11.8 

21:06 
2.9 

F 

10 

0:12 
12.1 

6:55 
8.6 

18:18 
U.0 

19:35 
4.3 

w 

♦ 

1 

11 

0.57 
18.6 

7:35 
2.9 

18:87 
12.1 

19:53 
8.1 

8 

11 

2:48 
18.7 

9:48 
1.8 

15:83 
12.5 

22:07 
L6 

8 

11 

1:88 
12.6 

8:27 
2.7 

14.-84 
1L8 

20:59 
2.9 

Th 

12 

2M 

14.1 

8:50 
2.1 

14:87 
12.6 

21:08 
2.3 

8 

12 

8:42 
14.5 

10:88 
0.0 

16:21 
13.4 

22:67 
0.5 

S 

12 

2:43 
18.4 

9:88 
L2 

16:29 
12.8 

21:59 
L3 

p 

! 

F 

13 

2:55 

14,7 

9:55 
1.0 

16.-80 
13.0 

22:10 
1.4 

c 

M 

13 

4:28 
15.1 

11:22 
-0.9 

17Ktt 
14.1 

28*.87 
—0.2 

M 

13 

8:87 
14.2 

10:28 
-0.1 

16:10 
18.9 

22:45 
0.0 

j 

S 

14 

3:45 
15.2 

10:45 
0.1 

16:18 
18.5 

23:00 
0.8 

Tu 

14 

6:07 
16.6 

11:68 
— L8 

17:35 
14.8 

•  •         • 

•  •         ■ 

Tu 

14 

4.-20 
15.0 

11:08 
-LI 

16:47 
14.7 

28:23 
-0.8 

0 

IS 

15 

4:80 
15.5 

11:80 
—0.6 

17.-02 
18.9 

23:45 
0.4 

W 

15 

0:16 
-0.6 

6:46 
16.7 

12:88 
—1.4 

18K)8 
15.2 

o 

W 

15 

4:58 
15.4 

11:88 
— L6 

17:17 
16.4 

28:50 
—LI 

M 

16 

6:13 
15.6 

12:15 
-0.9 

17:48 
14.2 

•  •        • 

•  •        • 

E 

Th 

16 

0:50 
-0.6 

6:19 
16.7 

18.*06 
—LI 

18:40 
15.4 

E 

Th 

16 

6:28 
16.6 

12:10 
— L5 

17:45 
15.9 

•  •        • 

•  ■        • 

Ta 

17 

0:27 
0.8 

5:68 
16.6 

12:50 
—0.9 

18:23 
14.4 

F 

17 

1:25 
-0.2 

6:48 
15.4 

18:40 
-0.6 

19K)9 
15.4 

F 

17 

0:80 
— LO 

6-J>7 
15.6 

12:41 
— LO 

18:12 
16.1 

W 

18 

1:06 
0.5 

6:80 
16.4 

18:80 
—0.7 

19.-00 
14.4 

8 

18 

1-JFiS 

a4 

7:22 
14.9 

14:10 
0.4 

19:44 
15.1 

8 

18 

IKX) 
-0.6 

6:25 
15.8 

18:10 
—0.2 

18:87 
16.1 

Th 

19 

1:47 
0.8 

7:10 
15.0 

14:06 
—0.2 

19:48 
14.3 

S 

19 

2:83 
L2 

7:67 
14.1 

14:41 
L6 

20:25 
14.4 

S 

19 

1:80 
0.0 

6:50 
16.0 

18:84 

0.8 

19:05 
15.8 

E 

F 

20 

2:28 
1.8 

7:55 
14.2 

14:48 
0.6 

20:30 
18.9 

M 

20 

8:10 
2.1 

8:40 
12.0 

16:17 
2.8 

21:18 
13.4 

M 

20 

1:68 
0.8 

7:18 
14.6 

18:58 
L8 

19:88 

13.8 

S 

21 

8:10 
2.0 

8:45 
18.8 

15:80 
L6 

21  .-27 
18.3 

J 

Tu 

21 

8:55 
8.0 

9:85 
11.6 

16.*00 
4.0 

22:17 
12.2 

A 

Tu 

21 

2:80 
L6 

7:63 
18.7 

^4:26 

2.9 

20:18 
14.3 

c 

s 

22 

2.7 

9:47 
12.2 

16:18 
2.6 

22:80 
12.7 

W 

22 

4:57 
8.8 

11 HX) 
10.4 

17:06 
5.0 

28:88 
U.6 

W 

22 

8:10 
2.6 

12.6 

14:66 
8.8 

21HJ7 
18.0 

M 

23 

6:00 
8.4 

IIKM 
11.8 

17^7 
8.5 

28:40 
12.4 

Th 

23 

6:22 
4.4 

12:48 
10.2 

18:47 
5.2 

•        •         • 
■        •        • 

1 

Th 

23 

4.'08 
3.4 

9:48 
ILO 

15:47 
4.9 

22:22 
1L5 

Tu 

24 

6:10 
8.8 

12:26 
11.0 

18:80 
4.0 

•  •        • 

•  •        • 

S 

F 

24 

1:08 
11.8 

7:58 
4.0 

18:V7 
10.5 

20:22 
4.5 

F 

24 

6:16 
4.2 

11:87 
10.1 

17:80 
5.7 

•  •        • 

•  •        • 

A 

W 

25 

0:60 
12.6 

7:80 
8.7 

18:86 
U.O 

19:48 
8.9 

8 

25 

2in 

12.8 

9:06 
8.0 

14:54 
11.3 

21.-26 
8.3 

8 

25 

0:04 
U.8 

6:60 
4.8 

18:12 
10.0 

19:30 
5.0 

Th 

26 

1:50 
12.8 

8:46 
8.1 

14:85 
11.2 

21:00 
3.3 

H 

26 

8:00 
13.0 

9:68 
L8 

15:87 
12.8 

22:15 
2.1 

S 

26 

1:28 
1L9 

8:13 
8.4 

14:16 
1L5 

20:48 
8.7 

F 

27 

2:42 
18.2 

9:42 
2.2 

16:28 
U.7 

21:52 
2.6 

M 

27 

8:42 
18.8 

10-4» 
0.6 

16:18 
18.8 

22:55 
LI 

M 

27 

2:26 
12.7 

9:16 
2.1 

15:02 
12.8 

21:42 
2.2 

8 

8 

28 

8:25 

13.7 

10:27 
1.8 

16.-00 
12.2 

22:87 
1.9 

Tu 

28 

4:20 

14.7 

11:18 
—0.2 

16:46 
14.4 

28:80 
0.8 

Tu 

28 

8:18 
18.7 

10H)1 
0.9 

16:40 
14.1 

22.-25 
LO 

8 

29 

4:08 
14.2 

0.5 

16:84 
12.9 

28:17 
1.4 

W 

29 

8:55 
14.6 

10:40 
-0.1 

16:15 
15.2 

28:01 
0.0 

•  JM 
1 

30 

4:88 
14.7 

11:88 
0.0 

17.-05 
13.7 

23:50 
LO 

B 

• 

Th 

30 

4:30 
15.3 

11:15 
—0.7 

16:48 
16.2 

23:37 
—0.6 

.1 

Tu 

31 

6:10 
15.2 

12:06 
-0.8 

17:88 
14.5 

•  ■        • 

•  •        • 

1 

F 

31 

5:02 
16.0 

11:48 
-0.8 

17:20 
16.9 

•  •        • 

•  •        • 

The  ti<2 
acomparie 

from  Mean 
which  is  7. 
unless  am 

The  tl 
forenoon  ( 
15:47  is  S:47 

#,new 
;  eqnator;  A 

lea  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whel 
L  Low  Water  Springs,  which  is  approximat 
7  feet  below  mean  sea  level.    To  And  the  dc 
inus  (— )  sign  is  before  the  height,  in  whicl 

me  used  is  Burma  Standard,  meridian  9^ 
Eu  m.),  all  greater  are  in  thd  afternoon  (p. 
^p.m. 

rmoon;  ^,  Ist  quar.;  O.  '"11  moon;  (J,  3d 
,  P,  moon  in  apogee  or  perigee. 

Ith  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  ii 
ely  the  datum  of  soundings  on  the  Admira 
>pth  of  water,  add  the  tabular  height  to  the 
i  case  subtract  it. 

r<'  SO'  E.:  Oi>  is  midnight,  12^  is  noon;  all 
m.)  and  when  diminished  by  12  give  the  ti 

quar.;  E,  moon  on  the  equator;  N,  8,  moon 

on  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  lees  than  12  are  in  the 
Imes  after  noon;  for  instance, 

farthest  north  or  south  of  the 
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apHil. 

MAY.                                  1 

JUNE. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

§ 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W.  Mo. 

W. 

Mo. 

S 

1 

0:10 
-0.8 

5:86 
16.2 

12:20 
-0.5 

17:62 
17.2 

. 

M 

1 

0:27 
-0.6 

6:60 
16.2 

12:88 
0.7 

18:05 
16.7 

Th 

1 

1:47 
0.3 

7:10 
13.4 

14.-00 
2.2 

19:27 
14.5 

P 

fi^ 

2 

0:44 
-0.8 

6:10 
16.1 

12:51 
0.1 

18:27 
17.2 

Tu 

2 

1:10 
—0.2 

6:29 
14.8 

18:15 
L5 

18:47 
16.0 

F 

2 

2:87 
0.7 

8:12 
12.7 

14:67 
2.6 

20:30 
13.4 

M 

3 

1:20 
—0.4 

6:45 
15.6 

18.-26 
0.9 

19:07 
16.5 

N 

W 

3 

1:58 
0.4 

7:16 
13.9 

14:00 
2.4 

19:37 
14.5 

8 

3 

8:90 
L2 

9:30 
12.3 

16:00 
3.0 

21:50 
12.7 

Tu 

4 

2:02 
0.8 

7:27 
14.7 

14K)6 
2.0 

19:62 
15.3 

Th 

4 

2:45 
LI 

8:16 
12.7 

14:57 
3.2 

20:40 
13.3 

D 

8 

■ 

4 

4:80 
L6 

10:50 
12.4 

17:06 
8.1 

23:12 
12.7 

N 

W 

5 

2:50 
1.8 

8:20 
18.2 

14:56 
8.1 

20:50 
13.7 

D 

F 

6 

8:44 
L9 

9:40 
1L6 

16:19 
3.8 

22:07 
12.3 

M 

5 

6:36 
L8 

12K)6 
18.0 

18:16 
2.9 

•  *        ■ 

•  «        • 

D 

Th 

6 

8:48 
2.8 

9:40 
U.6 

16:04 
4.2 

22:15 
12.2 

8 

6 

4:54 
2.5 

11:22 
1L6 

17:82 
4.0 

28:43 
12.3 

E 

Tu 

6 

On25 
12.9 

6:40 
L8 

18:08 
13.7 

19:25 
2.4 

F 

7 

8.1 

11:85 
10.9 

17:46 
4.5 

•  •        • 

•  •        ■ 

S 

7 
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m  the  second  line  of  each  day: 

Q  feet  and  tenths,  are  reckoned 

ilty  Charts  for  this  region,  and 

soundings  given  on  the  chart. 
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moon  on  the  equator;  N,  8,  moon 
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13:48 
0.7 

19:03 
14.1 

1 

F 

28 

0.27 
-0.7 

6:00 
14.3 

12:48 
0.5 

18:12 
15.2 

M 

28 

1:15 
-0.5 

6:52 
15.4 

13:87 
0.1 

19H)8 
14.8 

Th 

28 

1:50 
2.0 

7:23 
14.9 

14:22 
L5 

19:42 
13.0 

S 

29 

1:07 
-0.7 

6:43 
14.5 

13:25 
0.6 

19:00 
16.1 

Tu 

29 

1:62 
0.2 

7:28 
15.1 

14:15 
0.7 

19:47 
14.0 

F 

29 

2:25 
8.2 

8:06 
13.8 

15:06 
2.5 

20:32 
1L8 

E 

s 

30 

1:47 
-0.4 

7:28 
14.5 

14:07 
0.7 

19:42 
14.6 

VV 

30 

2:30 
L2 

8:12 
14.4 

15.-00 
L6 

20:82 
12.8 

A 

8 

S 

30 

8:10 
4.2 

9.00 
12.4 

16.00 
3.3 

21:50 
10.6 

r 

M 

31 

238 
0.1 

8:18 
14.3 

14:50 
1.2 

20:33  15 'Th 

18  8 1  ^ 

31 

8:12 
2.4 

9K)2 
13.4 

15:48 
2.5 

21:33 
1L7 

D 

1 

1 

THetid 
acomDarlfl 
from  Meai 
which  to  7, 
unless  a  u 

Thetli 
(a.m.),all 

•.  ne^ 
'  equator;  A 

1 

lea  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  ia  approzimati 
7  feet  below  mean  sea  level.    To  nnd  the  d( 
linus  (— )  sign  is  before  the  height,  in  whici 

neused  Is  Burma  Standard,  meridian  97<'30' 
greater  are  in  the  afternoon  (p.  m.)  and  whe 

r  moon;  }),  1st  quar.;  Q*  ^ull  moon;  (^,  3d  < 
.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
ther  it  is  high  or  low  water.    The  heights,  ir 
ely  the  datum  of  soundings  on  the  Admira 
Bpth  of  water,  add  the  tabular  height  to  the 
h  case  subtract  It. 

E.:  Oii  is  midnight,  121^  is  noon;  all  hours  lei 
in  diminished  by  12  give  the  times  after  nooi 

luar.;  B,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 
i  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  tne  chart, 

s  than  12  are  in  the  forenoon 
V,  for  instance,  15:47is  3:47  p.  m. 

farthest  north  or  south  of  the 
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RANGOON,  BURMA,  1911. 


OCTOBER. 


i 


Day  of— 


B 

O 


N 

c 


E 


8 
A 


W.  Mo. 


S 

M 

Tu 

W 

Th 

F 

S 

S     8 


Ml   9 

TuilO 

I 

W  11 

Th  12 

Fil3 

S    14 

S    15 

M  16 

Tu'l7 

W  18 

Th  19 

F   20 

8  ;21 

H22 

M,23 


Tu 
W 

Th 
F 

8 

8 
M 
Tu 


24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


4:10 
5.8 

5:50 
5.4 

1:00 

10.8 

2:05 
11.9 

2:46 
13.1 

8:28 
14.2 

8:54 
15.8 

4:25 
16.1 

4:66 
16.8 

5:27 
17.1 

0:24 
0.7 

0:66 
1.5 

1:88 
2.4 

2:28 
8.5 

8:87 
4.8 

6:16 
4.6 

0:41 
11.5 

1:60 
12.6 

2:40 
18.9 

8:21 
14.9 

8:66 
15.6 

4.-27 
16.1 

4:55 
16.2 

5:22 
16.1 

0.-24 
0.8 

0:60 
1.9 

1:18 
8.0 

1:88 
8.9 

2:18 
4.6 

8:17 
5.2 

4-.62 
6.8 


10:20 
11.2 

12:08 
11.8 

7:20 
4.7 

8:80 
3.5 

9:22 
2.2 

10:02 
1.0 

10:38 
0.1 

11:12 
—0.4 

11:46 
—0.6 

12:19 
—0.6 

6:00 
17.1 

6:36 
16.5 

7:19 
15.5 

8:12 
18.9 

9:80 
12.2 

11:28 
11.8 

6:48 
4.1 

8:10 
2.8 

9K» 
1.8 

9:55 
0.0 

10:86 
—0.8 

11:11 
—1.0 

11:46 
—0.9 

12:17 
-0.6 

6:48 
16.9 

6:18 
15.6 

6:48 
15.1 

7:20 
14.8 

8K)6 
13.1 

9:10 
12.7 

IIKX) 
11.1 


17:18 
4.0 

18:41 
8.8 

18:18 
12.0 

14:13 
12.9 

14:57 
18.7 

15:84 
14.5 

16:07 
15.2 

16:38 
16.8 

17:10 
16.5 

17:44 
15.9 

12:56 
—0.2 

18:86 
0.5 

14.'26 
1.8 

15:28 
2.2 

16:87 
3.0 

18:06 
8.0 

12:65 
12.5 

um 

18.4 

14:68 
14.8 

15:86 
14.9 

16:12 
15.1 

16:44 
15.1 

17:12 
14.9 

17:89 
14.6 

12:60 
0.2 

18.-20 
0.9 

18:68 
1.7 

14:88 
2.3 

16:28 
8.1 

16:27 
8.6 

17:42 
3.7 


28:48 
10.2 


19-.65 
8.0 

20:52 
1.9 

21:37 
0.9 

22:16 
0.1 

22:50 
—0.3 

28.-22 
—0.8 

23:58 
0.1 


18:17 
15.6 

18:69 
14.8 

19:47 
18.5 

21K)0 
11.8 

22:66 
10.8 


19:25 
2.3 

20:82 
1.1 

21:25 
—0.1 

22.-06 
—0.8 

22:47 
—1.0 

28:22 
—0.8 

28:64 
-0.1 


18:05 
14.2 

18:80 
18.9 

19K)4 
13.4 

19:47 
12.5 

20:52 
11.3 

22:88 
10.5 


NOVEMBER. 


a  iBayof— 


£ 


o 


p 

N 


E 


S 
A 


W.  Mo.' 


W 

Th 
F 

S 


i! 

2 

3 

4 


s 

5 

M 

6 

Tu 

7 

W 

8< 

Th|   9 
F    10 

S   n 

S    12 
m'i3 

Tu!l4 

I 

W  15 
Th  16 


F 

S 


17 
18 


S    19 
Mi20 


Tu 


21 


W  22 

Th!23 

I 

F  !24 
25 
8  26 
M!27. 
Tu|28 
w'29 


Th 


30 


Time  and  Height  of  High  and 
Low  Water. 


0:16 
U.1 

1:18 
12.8 

2:05 
13.5 

2:45 
14.7 

3:21 
15.8 

3:55 
16.5 

4:28 
16.9 

5:08 
17.0 

0KB 
1.1 

0:43 
1.8 

1:28 
2.6 

2:24 
8.6 

8:40 
4.0 

6:00 
4.1 

0:16 
12.1 

1:21 
18.2 

2:12 
14.8 

2:56 
15.0 

8:82 
15.6 

4:04 
15.9 

4:88 
15.8 

5H)1 
16,7 

0:07 
1.4 

0:84 
2.8 

0:57 
8.1 

1:22 
3.7 

1:58 
4.0 

2:60 
4.2 

4:01 
4.8 

5:18 
4.1 


6:25 
4.7 

7:89 
3.6 

8:86 
ZS 

9:26 
1.6 

10:05 
0.2 

10:45 
-0.4 

11:21 
-0.6 

12K)0 
—0.6 

'5:38 
16.8 

6:17 
16.2 

7:02 
15.2 

7:68 
18.7 

9:18 
12.2 

11.9 

6:24 
8.7 

7:41 
2.6 

8:42 
1.8 

9:82 
0.2 

10:16 
-0.5 

10:68 
-0.7 

11:27 
—0.6 

12K)0 
-0.2 

6:27 
16.5 

6:62 
16.2 

6:20 
15.1 

6:67 
14.6 

7:40 
18.-9 

8:86 
12.9 

9:55 
11.9 

11:27 
11.8 


12:82 
11.8 

13:88 
12.6 

14:20 
18.5 

15,-02 
14.8 

15:40 
15.0 

16:18 
15.4 

16:48 
15.6 

15.4 

12:40 
—0.8 

13:24 
0.3 

14:15 
1.1 

15:18 
1.9 

16:23 
2.4 

17-.87 
2.5 

12:84 
12.6 

18:40 
18.8 

14:82 
13.9 

15:17 
14.8 

15-.54 
14.4 

16:27 
14.2 

16:65 
14.0 

17:22 
13.8 

12:82 
0.8 

13K» 
0.8 

13:38 
1.4 

14:10 
1.9 

14:60 
2.4 

15:42 
2.8 

16:43 
8.0 

17:50 
3.0 


18:67 
8.2 

20:00 
2.8 

20:50 
1.4 

21:84 
0.6 

22:16 
0.8 

22:61 
0.2 

28:27 
0.6 


18K)S 
15.0 

18:44 
18.0 

19:37 
13.1 

20:65 
1L8 

22:41 
11.8 


18:53 
2.1 

20:00 
1.2 

20:56 
0.4 

21:12 
—0.2 

22:24 
-0.8 

28:01 
0.0 

23:26 
0.6 


17:47 
18.6 

18:18 
13.6 

18:44 
13.6 

19:27 
18.2 

20:22 
1Z6 

21:38 

n.9 

28:04 
12.0 


DECEMBER. 


a 

8 


Day  of— 


P 

N 


A 


E 


W.lMo. 


Time  and  Height  of  High  and 
Low  Water. 


E    F 

S 

s 

M 
Tu 
W 
Th 
F 
8 
S 
M 
Tu 


E 


S 


1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


I 


w 

13 

Th 

14 

F 

15 

8 

16 

S 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

8 

23 

8 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

8 

30 

31 


0:18 
12.7 

1:17 
13.7 

2:06 
14.6 

2:48 
16.6 

8:80 
16.1 

4.-08 
16.5 

4:47 
16.6 


2:26 
2.5 

3:26 
2.9 

4:80 
8.2 

6:48 
8.2 

0:40 
18.2 

1:85 
14.0 

2:24 
14.6 

8:06 
14.8 

8:46 
16.1 

4:18 
16.1 

4:48 
15.0 

6:16 
16.0 

0:27 
2.0 

0:66 
2.5 

1:20 
2.8 

1:62 
2.9 

2:88 
2.9 

8:22 
2.9 

4:22 
8.0 

6:80 
8.1 

0:20 
18.4 


6:85 
8.5 

7:48 
2.7 

8:42 
1.7 

9:88 
0.8 

10.-20 
0.1 

11:06 
—0.4 

11:48 
—0.6 


12:48 
12.3 

13:40 
13.0 

14:27 
18.6 

15:13 
14.2 

15:52 
14.6 

16:82 
14.8 

17:12 
14.7 


7:50 
14.0 

9K)0 
12.8 

10:80 
12.8 

11:56 
12.4 

6:58 
2.7 

8:06 
2.0 

9:0b 
LI 

9:65 
0.4 

10d» 

ao 

11:15 
0.0 

11:48 
0.0 

12:20 
a8 

6:48 
15.0 

6:10 
16.0 

6:44 
15.1 

7:26 
14.8 

8:12 
14.2 

9:06 
18.4 

10:18 
12.4 

U:88 
12.0 

6:47 
8.0 


15KX) 
LO 

16:58 
1.6 


17:47 
8.1 

12:56 
12.2 


18:55 
2.7 

19.57 

2.2  I 

20:53' 
L6 

21:43  : 
1.2  I 


627 
16.4 

12:81 
—0.6 

17:65 
14.6 

■        •        • 

a           V          • 

0:42 
L5 

6K)7 
15.9 

18:17 
-0.1 

18:40 
14.0 

1:80 
2.0 

6:54 
16.1 

14K)6 
0.4 

19:33 
13.4 

17«) 
2.0 

23:2S 

12.6 

18:10 
2.2 

•  •        • 

•  •        • 

18H>7 
12.7 

19:18 
2.0 

18.0 

20:22 
1.5 

14:67 
18.2 

21:17 
LI 

16:40 
18.2 

22:05 
0.8 

16:16 
13.2 

22:47 
0.9 

16:46 
18.1 

23:00 
LI 

17:18 
18.1 

23:56 
1.6 

17:88 
18.8 

•  •       • 

•  •        ■ 

12:51 
0.6 

18K)7 
13.5 

13:20 
0.8 

18:35 
13.9 

18:50 
LI 

19:18 
14.2 

14:24 
L4 

20:00 
14.1 

15K» 
L7 

20:56 
13.8 

15:60 
2.2 

22:01 
18w3 

16:48 
2.6 

23:12 
13.1 

19KB 
3.8 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heigbte,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  7.7  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Burma  Standard,  meridian  97^  80'  E.:  Oi>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon 
a.  m. ) ,  all  greater  are  in  the  af  tenioon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon ;  for  instance,  15:47  Is  8:47  p.  m. 

#,  new  moon;  "}),  1st  quar.;  0>  '^i^l  moon;  (^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 


22:28 
LO 

23:13 
LO 

23:56 
L2 


20:42 
12.6 

22:06 
12.3 
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JANUARY. 

FEBRUARY. 

MARCH. 

c 
'  o 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

^ 

Day  of— 

Time  and  Hei^^ht  of  High  and 
Low  Water. 

1  w. 

Mo. 

1 

W. 

Mo. 

W. 
W 

Mo. 

1 

iS 

1:86 
10.8 

9:49 
0.6 

13:46 
8.9 

21:44 
1.4 

W 

1 

2:80 
U.0 

10:26 
0.1 

14:42 
10.0 

22:30 
0.7 

m 

1:40 
10.9 

9:29 
-0.1 

13:51 
10.3 

21:40 
0.1 

^ 

2 

2:05 
10.6 

10:14 
0.8 

14:16 
9.1 

22:16 
1.6 

Th 

2 

8K)8 
11.3 

10:64 
0.2 

15:19 
10.8 

22:55 
0.7 

Th 

2 

2:11 
1L3 

10:00 
—0.2 

14:24 
10.8 

22:10 
0.1 

Tu 

3 

2:40 
10.8 

10:45 
0.9 

14:64 
9.4 

22:45 
1.6 

E 

F 

3 

3:39 
11.3 

11:17 
0.3 

15:57 
10.6 

23:15 
0.8 

E 

F 

3 

2:46 
11.6 

10:29 
—0.2 

16:00 

n.2 

22:36 
0.2 

W 

4 

8:16 
10.9 

11:14 
1.0 

16:81 
9.6 

23K)5 
1.6 

S 

4 

4:19 
11.0 

11:36 
0.6 

16:37 
10.3 

23:89 
1.1 

S 

4 

3:20 
U,5 

10:50 
0.0 

16:85 

n.2 

22:59 
0.5 

Tb 

5 

8:66 
10.8 

11:86 
1.0 

16:11 
9.6 

23.-25 
1.5 

s 

5 

4:58 
10.4 

11:59 
0.7 

17:24 
9.8 

•  •        • 

•  ■        • 

s 

5 

8:54 

11.1 

11:10 
0.4 

16:14 

n.o 

23:21 
0.9 

F 

6 

4:87 
10.5 

11:66 
1.1 

16:67 
9.4 

23:64 
1.6 

}) 

M 

6 

0K)8 
1.4 

6:41 
9.6 

12:28 
1.1 

18:11 
9.1 

P 

M 

6 

4:35 
10.5 

11:33 
0.8 

16:66 
10.3 

28:53 
L4 

£ 

S 

7 

5:21 
9.9 

12:24 
1.1 

17:49 
9.0 

•  ■        • 

•  •        • 

Tu    7 

0:64 
2.0 

6:34 
8.6 

13:17 
L7 

19:16 
8.3 

Tu 

7 

5:15 
9.6 

12K)4 
L3 

17:41 
9.3 

•  «        * 

•  •        « 

})    S 

8 

0:80 
1.9 

6:14 
9.1 

13:01 
1.8 

18:49 
8.6 

W 

8 

1:42 
2.7 

7:49 
7.4 

14:00 
2.4 

20:67 
8.0 

D 

W 

8 

0:28 
2.1 

6:0i 
8.2 

12:51 
2.1 

18:40 
8.2 

M 

9 

1:25 
2.2 

7:16 
8.4 

13:49 
1.6 

20:09 
8.3 

P 

Th 

9 

2:38 
3.6 

9:45 
7.1 

14:64 
3.0 

22:41 
8.3 

N 

Th 

9 

1:31 
2.9 

7:11 
7.0 

13:54 
2.9 

20:22 
7.6 

Tu  10 

2:10 
2.7 

8:44 
7.8 

14:80 
2.0 

21:41 
8.6 

N 

F 

10 

6:24 
2.6 

11.11 
7.5 

18:40 
2.3 

28:46 
9.2 

F 

10 

3:66 
3.4 

9M2 
6.7 

16:56 
8.2 

22:39 
8.0 

WU 

8:04 
8.2 

10:11 
7.9 

15:21 
2.4 

22:65 
9.1 

S 

11 

7:25 
1.4 

12:07 
8.2 

19:39 
1.2 

•  ■        ■ 

•  •        • 

S 

11 

6:04 
2.4 

11:20 
7.4 

18:26 
2.2 

28:45 
8.9 

1 

Th 

12 

6:82 
2.6 

11:15 
8.2 

18:47 
2.2 

28:49 
9.7 

S 

12 

0:86 
9.8 

8:14 
0.4 

12:52 
8.7 

20:26 
0.4 

s 

12 

7:06 
L2 

12K)7 
8.8 

19:28 
LO 

•  •        • 

•  •        • 

I'    F    13 

1 

7:85 
1.5 

12:06 
8.7 

19:49 
1.8 

«         ■         • 
•        •         • 

o 

M 

13 

1:16 
10.3 

8:55 

13:30 
9.2 

21:10 
-0.1 

M 

13 

0:30 
9.7 
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APRIL, 

MAY. 

JUNE. 
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Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 
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Day  of— 

Time  and  Height  of  High  and 
Low  Water. 
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soundings  given  on  tne  chart, 

1  hours  less  than  12  are  in  the 
times  after  noon;  for  instance, 

farthest  north  or  south  of  the 
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1 

JULY. 

Time  and  Height  of  His 
Low  Water. 

. 

AUGUST. 

SEPT£MB£R. 

■o'Dayof- 

8—: — 
a  w.  Mo. 

rhand 

• 

i 

Day  of— 

Time  an 

0:85 
0.8 

dHeiKbtof  Highand 
Low  Water. 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Tu 

Mo. 

1 

W. 

F 

Mo. 
1 

• 

S 

1 

4:10 
8.7 

12:14 
LO 

16:40 
9.8 

•  •        ■ 

•  •        • 

6:06 
8.8 

12:50 
L7 

17:30 
8.9 

0:25 
2.4 

8,1 

18K)0 
8.1 

18:14 
7.1 

s 

2 

0:46 
0.6 

5.-02 
8.8 

12:58 
L4 

17:30 
9.1 

}> 

W 

2 

1:08 
L4 

5:55 
8.2 

13.26 
2.4 

18:18 
7.9 

A 

S 

2 

1:15 
3.0 

8:66 
6.8 

13:68 
8.7 

19:26 
6.2 

3 

1:38 
1.0 

5:68 

7.8 

18:46 
L9 

18:27 
8.3 

Th 

3 

1:46 
2.1' 

6:65 
7.7 

14:20 
2.9 

19:25 
7.1 

S 

s 

3 

2.-00 
8.6 

9:30 
7.1 

17:10 
8.6 

22:26 
6.5 

!Tu 

1 

4 

2:15 
L8 

7:20 
7.6 

14:40 
2.2 

20:06 
7.8 

F 

4 

2:84 
2.7 

8:50 
7.6 

16K)4 
3.3 

21 -.82 
6.9 

M 

4 

8:05 
3.7 

11:00 

7.8 

18:30 
2.^ 

23:32 
7.2 

:W 

5 

8:10 
1.7 

9:30 
7.9 

15:60 
2.5 

21:47 
7.8 

A 

S 

6 

4:88 
2.9 

10:29 
8.0 

17:60 
2.9 

22:56 
7.2 

Tu 

6 

6:45 
2.2 

11:66 
8.8 

19:20 
L6 

■         •         • 
•        •         • 

Th 

6 

4:20 
1.9 

10fi7 
8.3 

17:12 
2.5 

22:44 
8.0 

S 

s 

6 

6K» 
2.6 

11:25 
8.6 

18:55 
2.0 

23:45 
7.6 

W 

6 

0:06 
8.1 

7:80 
L4 

12:27 
9.6 

20.-00  • 
0.7 

F 

7 

5:88 
1.9 

11:16 
8.9 

18:26 
2.0 

28:85 
8.1 

M 

7 

7.-08 
L9 

12:08 
9.2 

19:45 
L3 

•  •         • 

•  V               • 

Th 

7 

0:40 
8.9 

8:12 
0.6 

12*7 
10.3 

20-36 
0.1 

S 

8 

6:42 
L7 

12KX) 
9.3 

19:22 
L5 

•        •        • 

Tu 

8 

0:20 
8.1 

ItSb 
L3 

12:43 
9.6 

20:28 
0.7 

O 

F 

8 

1:06 
9.7 

8:48 
0.1 

18:27 
10.9 

21:10 
—0.2 

A 

s 

9 

0:10 
8.2 

7:86 
L8 

12:30 
9.6 

20K)6 
LO 

W 

9 

0:62 
8.5 

8:88 
.0.8 

13:12 
10.1 

21:05 
0.4 

S 

9 

1:40 
10.4 

9:24 
-0.2 

13:55 
1L4 

21:42 
-0.2 

S 

M 

10 

o-.ao 

8.4 

8:15 
LI 

12:62 
9.9 

20:46 
0.7 

O 

Th 

10 

\^ 

9:14 
0.7 

18:48 
10.6 

21:40 
0.1 

E 

s 

10 

2:10 
10.9 

9:50 
0.1 

14:20 
1L6 

22:06 
—0.1 

o 

Tu 

11 

IKX) 
8.5 

8a» 

LO 

13:20 
10.1 

21:28 
0.6 

F 

11 

1:68 
9.6 

9:60 
0.5 

14:12 
10.9 

22:10 
0.2 

M 

11 

2:88 
1L4 

10:15 
0.3 

15.-00 
1L6 

22:25 
0.2 

W 

1 

12 

1:80 
8.7 

9:36 
LI 

13:64 
10.3 

22:00 
0.7 

S 

12 

2:26 
10.0 

10:18 
0.7 

14:46 
1L2 

22:40 
0.3 

Tu 

12 

8:13 
1L6 

10:26 
0.6 

16:30 
1L3 

22:30 
0.6 

Th 

13 

8.9 

10K» 
L3 

14:25 
10.6 

22:36 
0.9 

s 

13 

SKX) 
10.4 

10-.60 
0.7 

15:20 
1L2 

28:05 
0.5 

W 

13 

8:48 
1L2 

10:40 
LO 

16:06 
10.7 

22:60 
0.9 

F 

14 

2:88 
9.2 

10:40 
L4 

16K)0 
10.7 

28:06 
LO 

£ 

M 

14 

8:84 
10.6 

10:56 
LO 

16:66 
ILO 

23:10 
0.7 

Th 

14 

4.-27 
10.6 

11:12 
L6 

16:47 
9.7 

28:20  > 
L4t 

S 

16 

8:14 
9.4 

11:03 
L5 

IbM 
10.7 

23:30 
LI 

Tu 

16 

4:16 
10.6 

11:10 
L2 

16:30 
10.6 

23.28 
0.9 

c 

F 

15 

6:10 
9.7 

11:66 
2.1 

17:30 
8.6 

•        •         • 

a         ■         « 

s 

16 

8:60 
9.5 

11:15 
L6 

16:15 
10.6 

23:48 
LI 

W 

16 

4:66 
10.1 

11:38 
L5 

17:16 
9.8 

23:56 
1.2 

N 

S 

16 

2.0 

6:06 
8.6 

18K)0 
2.8 

18:28 
7.2 

£ 

M 

17 

4:85 
9.6 

11:36 
L6 

17K)0 
10.1 

•  •        t 

•  •        • 

C 

Th 

17 

6:40 
9.4 

12:20 
L9 

18K)3 
8.7 

•  •         • 

•  •         • 

P 

s 

17 

1:20 
2.9 

7:20 
7.6 

14:20 
8.5 

20:20 
6.4 

Tu 

1 

18 

0:10 
1.2 

5:22 
9.2 

12:08 
L8 

17:46 
9.4 

F 

18 

0:45 
L6 

6:38 
8.6 

18:15 
2.6 

19:05 
7.6 

M 

18 

2:40 
8.4 

10:12 
7.7 

17:38 
2,7 

22:55 
7.3 

,C  W 

19 

0:86 
1.8 

6:18 
8.8 

1SH» 
2.0 

18:44 
8.6 

S 

19 

1:86 
2.3 

8.-00 
7.9 

14:10 
8.3 

20:48 
7.0 

Tu 

19 

6:67 
2.4 

11:26 
8.6 

18:40 
L6 

28:66 
8.8 

Th 

20 

1:25 
L5 

7^4 
8.4 

18:46 
2.4 

19:55 
8.0 

N 

s 

20 

2:80 
2.9 

10K)2 
8.1 

17:45 
3.0 

22:45 
7.4 

W 

20 

6:68 
L2 

12:12 
9.7 

19:28 
0.8 

•  «        • 

•  •        • 

F 

21 

2:06 
1.8 

8:52 
8.4 

14:38 
2.8 

21:28 
7.8 

P 

M 

21 

6i08 
2.5 

11:25 
9.0 

18:55 
L8 

23:60 

8.1 

Th 

21 

0:80 
9.2 

7:46 
0.0 

12:60 
10.4 

20:10 
—0.6 

1 

8 

22 

2Ji8 
2.2 

10.-20 
8.9 

''n 

22:46 
8.1 

Tu 

22 

7:12 
1.5 

12:15 
9.8 

19:60 
0.6 

•  ■        • 

•  •        • 

• 

F 

22 

1:06 
9.9 

8:28 
-0.7 

13:24 
10.8 

20:50 
—0.8 

S 

23 

8:46 
2.4 

11:22 
9.6 

19K)6 
L9 

28:46 

8.6 

W 

23 

0:80 
8.9 

8.-02 
0.6 

12:66 
10.4 

20:30 
—0.2 

£ 

S 

23 

1-.84 
10.4 

9K)5 
—0.8 

13:60 
ILO 

21  .-25 
— LO 

P 

M 

24 

7a0 
1.6 

12:12 
10.2 

20K)2 
LO 

•        •        • 
«        •        « 

• 

Th 

24 

1:10 
9.6 

8:48 
—0.2 

13:82 
10.8 

21:12 
—0.8 

s 

24 

2:00 
10.7 

9:43 
-0.7 

14:20 
10.9 

22:00  ' 
—0.8 

Tu 

26 

0:28 
9.0 

8:15 
0.9 

12:66 
10.7 

20:60 
0.2 

F 

25 

1:50 
9.9 

9:28 
—0.5 

14:06 
ILl 

21:50 
— LO 

M 

25 

2:30 
10.9 

10:16 
—0.2 

14:44 
10.8 

22:30 
-0.2 

• 

W 

26 

1:10 
9.8 

9:00 
0.8 

13:37 
ILO 

21:30 
-0.2 

£ 

S 

26 

2:17 
10.3 

10K)5 
-0.6 

14:40 
ILl 

22:25 
—0.8 

Tu 

26 

2:66 
10.9 

10:48 
0.4 

15:10 
10.6 

22:65 
0.6 

Th 

27 

1:60 
9.5 

9:44 
0.1 

14:16 
ILl 

22:12 
-0.6 

s 

27 

2:60 
10.4 

10:40 
—0.2 

16:10 
11.0 

23:00 
—0.4 

W 

27 

3:24 
10.7 

11:15 
LI 

15:40 
10.1 

28:06 
L4 

'  F 

28 

2:80 
9.7 

10:24 
0.0 

14:54 
ILO 

22:50 
-0.6 

M 

28 

3:20 
10.4 

11:10 
0.3 

15:40 
10.7 

28:80 
0.2 

Th 

28 

4K)0 
10.3 

11:20 
L9 

16:14 
9.8 

22:60 
2.0 

.  S 

29 

8K)6 

9.7 

IIKK) 
0.1 

16:80 
to.  8 

23:28 
-0.8 

Tu 

29 

8:66 
10.2 

11:45 
0.9 

16:15 
10.1 

23:50 
LO 

F 

29 

4:36 
9.6 

11:26 
2.5 

16:50 
8.6 

28:08 
2.6 

£ 

s 

30 

8:60 
9.6 

11:40 
0.5 

16:06 
10.3 

•  •        • 

•  •        ■ 

W 

30 

4:80 
9.7 

12:06. 
L7 

16:48 
9.2 

•  •        • 

•  •        ■ 

A 

3 

S 

30 

6:16 
8.7 

11:52 
3.0 

17«0 
7.4 

•  •        • 

•  •        ■ 

M 

31 

0:08 
0.2 

4:25 
9.2 

12:16 
LO 

16:46 
9.7 

D 

Th 

31 

0:07 
L7 

5:06 
9.0 

12:20 
2.6 

17:28 
8.2 

}) 

The  tid 

acomparifl 

■  from  Meai 

:  which  is  6. 

1  unless  am 

The  til 
forenoon  (i 
15:47  is  8:47 

#.  ne?i 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
i  Low  Water  Springs,  which  is  approximate 
I  feet  below  mean  sea  level.    To  And  the  de 
inus  ( — )  sign  is  before  the  height,  in  which 

ne  used  is  Indian  Standard,  for  the  meridli 
Eu  m.),  all  greater  are  in  the  afternoon  (p. 
p.m. 

'  moon;  ]),  1st  quar.;  Q.  full  moon;  Ci  3d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  ( 
Lher  it  is  high  or  low  water.    The  heignts,  i] 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
L  case  subtract  it. 

m  82<'  30'  £.;  0^  is  midnight.  120  is  noon;  all 
m.)  and  when  diminished  by  12  give  the  t 

uar.;  £,  moon  on  the  equator:  N.S.moou 

>n  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reclconed 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the 
imes  after  noon;  for  Instance, 

farthest  north  or  south  of  the 
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OCTOBER. 


a 

8 


iDayof— 


W.  Mo. 


S 
M 
Tu 


W»  4 


£ 

o 


N 


E 


Th 
F 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 
Th 


8 


1 
2 
3 


A     S 

M 
Tu 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Time  and  Height  of  High  and 
Low  Water. 


0:04 
8.1 

1:14 
3.7 

2:25 
3.9 

6:12 
2.7 

7:00 
1.7 

0:15 
9.4 

0:45 
10.3 

1:16 
11.1 

1:50 
11.7 

2:17 
12.0 

2:50 
12.0 

3:25 
11.6 

4:06 
10.9 

4:48 
9.8 

OKW 
2.5 

1:32 
8.2 

4K)0 
8.2 

6:90 
2.8 

6:36 
1.1 

0:20 
9.6 

0:50 
10.3 

1:16 
10.7 

1:40 
10.9 

11.0 

2:80 
11.0 

8:06 
10.8 

8:80 
10.5 

4:10 
10.0 

4:50 
9.2 

6:36 
8.8 

0:45 
3.5 


6.-05 
7.7 

7:28 
6.9 

10:26 
7.4 

11:25 
8.4 

12:00 
9.6 

7:44 
0.8 

8:20 
0.1 

8:65 
0.0 

9:25 
—0.1 

9:52 
0.2 

10:14 
0.6 

10:36 
1.0 

11:12 
1.6 

12:00 
2.2 

5:40 
8.6 

6:52 
7.4 

10:18 
7.7 

11:15 
8.6 

12:00 
9.6 

7:20 
0.1 

8:05 
-0.6 

8:45 
-0.7 

9:20 
-0.5 

9:58 
0.1 

10:30 
0.6 

11:00 
1.8 

11:20 
2.0 

11:05 
2.6 

11:28 
2.9 

12:86 
8.1 

6:44 

7.4 


18:10 
3.6 

14:22 
4.0 

17:50 
2.9 

18:42 
1.8 

19:25 
1.1 

12:80 
10.3 

13.00 
11.0 

13:35 
11.4 

14  KX) 
11.5 

14:35 
11.5 

15:18 
11. 1 

15:45 
10.5 

16:20 
9.5 

17:08 
8.2 

13:05 
2.8 

15:14 
8.0 

17:00 
2.4 

18:10 
1.2 

19K)0 
0.1 

12:36 
10.1 

13H)6 
10.6 

13:80 
10.6 

18:56 
10.6 

14:16 
10.8 

14:46 
10.0 

15:14 
9.7 

15:46 
9.2 

16:20 
8.6 

17:08 
7.8 

18:00 
6.9 

13:45 
3.3 


18:30 
6.3 

21:00 
6.1 

23.00 
7.2 

23:45 
8.8 


20:02 
0.2 

20:35 
—0.1 

21.-07 
—0.3 

21:32 
0.0 

21:45 
0.4 

21:48 
0.7 

22:20 
1.2 

23:00 
1.7 


18:05 
6.9 

21:43 
6.4 

22:55 
7.6 

28:45 
8.7 


19:44 
—0.6 

20:24 
—0.8 

21:00 
—0.7 

21:85 
—0.4 

22:06 
0.4 

22:30 
1.1 

21:35 
2.0 

21:40 
2.2 

22:15 
2.5 

23:30 
8.0 


19:30 
6.4 


Day  of— 


S    W.  JMo. 


£ 


O 


N 


(T 


G 


8 
A 


w 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 

M 
Tu 
W 

Th 
F 

S 

M 
Tu 
W 

Th 
F 

S 

s 

M 

Tu 
W 
Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 


NOVEMBER. 

DECEMBER. 

Time  an< 

1  Height  of  Hli 
Low  Water. 

8:40     16:25 
7.3        3.0 

?hand 

i 

Day  of— 

w.  Lmo. 

F|    1 

Time  and  Height  of  High  and 
Low  Water. 

1:56 
3.6 

22:05 
7.8 

E 

255 
8.0 

9:10 
8.0 

14:55 
2.3 

22.00 
8.4 

6:12 
3.2 

10:80 
8.2 

17:50 
2.2 

28:05 
8.4 

S      2 

1 

3:20 
2.8 

10:26 
8.6 

16:45 
2.1 

23:00 
9.4 

6:18 
2.2 

11:24 
9.1 

18:40 
1.4 

23:44 
9.6 

S 

3 

6:24 
2.2 

11:20 
9.2 

16:40 
L8 

23:45 
10.3 

7:08 
1.3 

12:00 
10.0 

19:24 
0.7 

«        •        • 

•        •        ■ 

M 

4 

7.-22 
1.4 

12K)0 
9.8 

19:27 
1.8 

•  •        » 

•  •        • 

•0:16 
10.6 

7:50 
0.6 

12:32 
10.6 

20:00 
0.3 

Tu    5 

1 

0:25 
11.0 

8:10 
0.9 

12:40 
10.1 

20:15 
0.8 

0:50 
11.3 

8.30 
0.3 

13:05 
11.0 

20:85 
0.2 

0:W 

1 

6 

1:00 
11.4 

8:56 
0.5 

13:17 
10.3 

21KX) 
0.7 

1:25 

U.8 

9K)5 
0.1 

13:36 
11.1 

21:08 
0.3 

7 

1:40 
11.7 

9:38 
0.3 

18.56 
10.2 

21:40 
0.6 

1:55 
12.1 

9:44 
0.3 

14:10 
11.0 

21:36 
0.6 

F 

8 

2:18 
11.7 

10:20 
0.2 

14:34 
10.0 

22:25 
0.7 

2-.S0 
12.0 

10:20 
0.5 

14:45 
10.6 

21:56 
0.9 

S 

9 

2:66 
11.4 

11:00 
0.8 

16:15 
9.6 

28:10 
0.8 

3:10 
11.6 

IIKX) 
0.8 

15:25 
10.0 

22:40 
1.3 

'  8 

10 

8:38 
10.9 

11:45 
0.6 

15:56 
9.1 

23-^ 
1.2 

3:50 
10.9 

11:46 
1.3 

16K)5 
9.1 

23:30 
1.8 

M 

11 

4:22 
10.2 

12:30 
0.9 

16:45 
8.4 

•         •        • 

4:85 
9.9 

12:32 
L8 

16:60 
8.1 

•  ■        • 

•  •        • 

C  Tu  12 

1 

0:40 
L7 

5:10 
9.8 

18:15 
1.2 

17:40 
7.7 

0:35 
2.3 

5:25 
8.8 

18:30 
2.2 

17:54 
7.0 

W 

13 

1:30 
2.1 

6:10 
8.4 

14:10 
1.6 

19:00 
7.3 

1:60 
2.8 

6:86 

7.7 

14:48 
2.8 

21:25 
6.8 

E  Th 

14 

2:86 
2.4 

7:55 
7.8 

16:16 
L8 

21:40 
7.8 

8:25 
2.8 

9:46 
7.8 

16:14 
2.0 

22:30 
7.8 

F 

1 

15 

8:65 
2.5 

9:56 
8.0 

16:30 
L7 

22:85 
8.4 

4:52 
2.3 

10:45 
8.4 

17:26 
1.8 

23:14 
8.8 

S 

16 

6:16 
2.1 

10:60 
8.4 

17:48 
1.4 

23:20- 
9.1 

6KX) 
1.4 

11:80 
9.1 

18:25 
0.6 

23:55 
9.6 

s 

17 

6:26 
L6 

11:40 
8.6 

18:44 
1.1 

•  •        • 

•  •        > 

6:54 
0.6 

12:10 
9.6 

19:14 
0.0 

•  •          a 

•  •          • 

M 

18 

0:02 
9.6 

7:20 
0.9 

12:15 

8.8 

19:85 
0.7 

0:27 
10.2 

7:42 
0.1 

12:40 
9.8 

19:58 
-0.1 

Tu 

1 

19 

0:86 
9.9 

8K)8 
0.5 

12:60 
8.7 

20:20 
0.6 

0:56 
10.6 

8:24 
-0.2 

13.-08 
9.7 

20:40 
0.0 

•  W 

20 

1:06 
10.1 

8:50 
0.3 

13:16 
8.7 

21  KM 
0.7 

1:20 
10.6 

9:10 
-0.1 

18:80 
9.6 

21:18 
0.2 

s  Th 

21 

1-.82 
10.2 

9:85 
0.4 

18:42 
8.6 

21:43 
1.0 

1:48 
10.7 

9:46 
0.2 

13:66 
9.5 

21:68 
0.8 

A    F 

22 

2:00 
10.8 

10:10 

14.-07 
8.7 

22:15 
1.4 

2:10 
10.7 

10:20 
0.8 

14:22 
9.3 

22:24 
1.6 

S 

23 

2:30 
10.3 

10:46 
1.0 

14:40 
8.9 

22:45 
L9 

2:42 
10.6 

10:66 
1.3 

14:56 
9.2 

20:86 
2.4 

S 

24 

3:02 
10.6 

11:16 
1.8 

16:15 
9.0 

23H)5 
2.0 

3:14 
10.6 

11.-26 
1.8 

16:26 
9.0 

21:00 
2.4 

M. 

25 

8:66 
10.4 

11:40 
L5 

15:64 
9.1 

23K)5 
2.1 

8:50 
10.2 

1137 
2.2 

16K)8 
8.6 

22:04 
2.4 

'Tu 

1 

2& 

4:16 
10.8 

11:48 
1.6 

16:86 
9.0 

23:22 
2.0 

4:80 
9.7 

11:46 
2.4 

16:50 
8.8 

23:12 
2.6 

W 

27 

6:00 
9.9 

12K)5 
1.6 

1732 
8.8 

•         •        • 

.     .    . 

6:16 
9.1 

12:20 
2.4 

17:44 
7.7 

•  a         • 

•  •         • 

K  Th 

28 

0:06 
2.0 

6:46 
9.8 

12:40 
L6 

18:16 

8.4 

0:28 
2.9 

6:16 
8.4 

18:20 
2.4 

18:50 
7.8 

D    F 

29 

0:66 
2.2 

6:42 
8.6 

18:26 
L6 

19:24 
8.2 

1-.30 
8.0 

7:80 
7.9 

14:06 
2.4 

20:-27 
7.6 

S 

30 

1:40 
2.5 

7:66 
8.1 

14:06 
1.8 

20.48 
8.4 

H 

31 

2:27 
2.7 

9:20 
8.0 

14:47 
2.0 

22:10 
8.9 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  5.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  S29  30'  E.;  0^  is  midnight,  121^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminishea  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  3)<  l»t  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 


a  Day  of— 

S.-1 — 

2 '  W.  Mo. 


P 
N 

o 


E 


8 
M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

s 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


^    23 
Tu  24 


W 
Th 

I  F 

I 

s    S 


Time  and  Height  of  High  and 
Low  water. 


M   30 

I 
Tui31 


25 
26 
27 
28 
29 


8:32 
0.7 

8:60 
0.6 

4:18 
0.4 

4:62 
0.8 

6:32 
0.2 

6:16 
0.2 

0:80 
2.8 

1:17 
2.6 

2:08 
2.4 

8:12 
2.2 

4:85 
2.1 

0:81 
1.0 

1:86 
0.8 

2:25 
0.6 

8:06 
0.4 

8:48 
0.3 

4:27 
0.2 

6:05 
0.2 

5:43 
0.2 

6:28 
0.8 

0:41 
2.7 

1:26 
2.8 

2:12 
2.0 

8:18 
1.8 

1:28 
1.4 

2:17 
1.2 

2:42 
1.1 

2:58 
1.0 

8.-04 
0.8 

8:17 
0.6 

8:88 
0.4 


8:50 
2.2 

9:20 
2.8 

9:55 
2.4 

10:35 
2.4 

11:20 
2.6 

12:08 
2.5 

7KX) 
0.3 

7:60 
0.4 

8:48 
0.5 

9:65 
0.5 

11K» 
0.4 

6:56 
2.2 

7:04 
2.8 

8:02 
2.4 

8:51 
2.5 

9:36 
2.6 

10:20 
2.6 

11:08 
2.6 

11:48 
,2.6 

12:85 
2.4 

7:07 
0.5 

7:52 
0.7 

8:48 
0.9 

9:48 
0.9 

5:06 
1.7 

6:38 
1.8 

7:25 
1.9 

sm 

2.0 

8:27 
2.1 

8:63 
2.8 

9:28 
2.6 


14:58 
0.8 

15:25 
0.2 

16:58 
0.8 

16:34 
0.3 

17:18 
0.4 

17:67 
0.6 

18:00 
2.4 

14:05 
2.4 

16:28 
2.4 

16:42 
2.4 

17:52 
2.6 

12:06 
0.3 

13:05 
0.1 

13:68 
0.0 

14:47 
—0.1 

15:83 
0.0 

16:15 
0.1 

16:57 
0.2 

17:40 
0.4 

18:22 
0.7 

13:22 
2.2 

14:20 
2.1 

15:42 
2.0 

17:16 
2.0 

10:56 
0.9 

12:00 
0.8 

12:48 
0.7 

13:33 
0.6 

14:13 
0.3 

14:48 
0.2 

16:23 
0.1 


21:27 
3.2 

21:68 
8.2 

22:34 
3.2 

23:10 
3.1 

23:60 
8.0 


18:80 
0.7 

19:56 
0.9 

21:18 
1.1 

28:00 
1.1 


18:51 
2.9 

19:43 
3.1 

20:80 
8.3 

21:15 
8.6 

21:67 
3.5 

22:87 
3.4 

28:17 
3.2 

23:68 
3.0 


19:13 
1.0 

20:18 
1.3 

22:87 
1.4 


18:23 

2.1 

19:05 
2.3 

19:38 
2.5 

20.09 

2.8 

20:40 
3.0 

21:11 
3.2 

21:43 
3.3 


FEBRUARY. 


Day of— 


E 


A 


8 


W. 


Mo. 


W|    1 

Th    2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

W  15 


Time  and  Height  of  High  and 
Low  Water. 


E 

F 

S 

s 

D 

M 

Tu 

W 

P 

Th 

N 

F 

S 

s 

o 

M 

Tu 

Th 
F 

S 

M 
Tu 
W 
Th 
F 


16 
17 
18 
19 
20 
21 
22 
23 
24 


S    25 


M 


26 

27 


Tu|28 


4:03 
0.2 

4:84 
0.0 

5:06 
0.0 

6:47 
0.0 

0.-04 
2,9 

0:40 
2.6 

1:20 
2.3 

2:17 
2.0 

4:08 
1.8 

0:47 
LI 

1:47 
0.9 

2:28 
0.6 

3:02 
0.4 

3:88 
0.2 

'4:03 
0.1 

4:35 
0.0 

5:06 
0.1 

6:38 
0.2 

6:11 
0.4 

0:20 
2.3 

0:39 
2.0 

0:48 
L7 

9:40 
LI 

1:80 
L8 

2:00 
L2 

2:17 
0.9 

2:25 
0.7 

2:43 
0.4 


9-.57 
2.6 

10:88 
2.8 

11:10 
2.8 

11:60 
2.8 

6:26 
0.1 

7:10 
0.3 

8K)5 
0.5 

9:12 
0.7 

10:85 
0.7 

6:02 
L9 

7:18 
2.2 

8:10 
2.4 

8:62 
2.6 

9:80 
2.7 

10:06 
2.8 

10:42 
2.8 

11:17 
2.7 

11:48 
2.7 

12:25 
2.5 

6:47 
0.6 

7:27 
0.8 

8:20 
1.0 

17:15 
il 

6:10 
L6 

7:16 
L8 

7:47 
2.0 

8:18 
2.3 

8:40 
2.6 


15:57 
0.1 

16-.30 
0.2 

17:08 
0.3 

17:48 
0.4 

12:38 
2.7 

13:85 
2.6 

14:46 
2.4 

16:12 
2.3 

17«5 
2.5 

11:55 
0.6 

13:00 
0.4 

13-.55 
0.2 

14:43 
0.1 

15:26 
0.0 

16.-02 
0.1 

16:89 
0.2 

17:13 
0.4 

17:50 
0.6 

18:22 
0.8 

13:10 
2.3 

14:10 
2.2 

15.-88 
2.0 


11:16 
LO 

12:27 
0.8 

13:18 
0.6 

14KX) 
0.4 

14:87 
0.2 


22:17 
8.8 

22:62 
8.2 

23:28 
8.1 


18:82 
0.6 

19:21 
0.9 

20:34 
LI 

22:38 
L3 


18:45 
2.7 

19:37 
2.9 

20:22 
8.2 

21:02 
3.3 

21:40 
3.8 

22:16 
8.3 

22:51 
8.1 

23:25 
2.9 

23:65 
2.6 


18:56 
LI 

19:48 
L8 


MARCH. 


18:22 
2.2 

19K)8 
2.5 

19:44 
2.7 

20:16 
2.9 

20:48 
3.1 


a 

8 


B 


Day  of— 


W.  Mo. 


I 


3) 

N 


O 
£ 


E 


w 

Th 
F 

S 

M 

Tu 


1 
2 
3 
4 
5 
6 
7 


Time  and  Height  of  High  and 
Low  Water. 


W     8 
Th!   9 

F   10 

I 

S    11 

8'l2 

M|13 

Tu!l4 


W 
Th 


15 
16 


F'l7 


S 

s 

M 
Tu 
W 


18 
19 
20 
21 
22 


Th  23 
F   24 


S 

s 

M 
Tu 
W 
Th 


25 
26 
27 
28 
29 
30 
31 


8:06 
0.1 

8:37 
—0.1 

4:12 
—0.2 

4:45 
—0.2 

5:20 
—0.1 

6:57 
0.1 

0:13 
2.5 

0:54 
2.1 

1:58 
L8 

4:38 
L7 

IKX) 
LI 

1:40 
0.8 

2:10 
0.6 

2:88 
0.8 

8:05 
0.1 

8:34 
0.0 

4:06 
0.0 

4:30 
0.1 

4:48 
0.2 

5:28 
0.8 

5:52 
0.6 

6:23 
0.8 

6:59 
LO 

0:60 
L6 

0:88 
1.4 

0:46 
L2 

1:06 
0.8 

1:30 
0.6 

2.-00 
0.2 

2:87 
0.0 

3:09 
—0.2 


9:11 
2.8 

9:43 
3.0 

10:20 
3.1 

10:54 
3.1 

11:33 
3.1 

12:18 
2.9 

6:40 
0.4 

7:80 
0.6 

8:45 
0.9 

10:29 
0.9 

6:84 
L9 

7:80 
2.2 

8:10 
2.4 

8:43 
2.6 

9:13 
2.8 

9:48 
2.9 

10:14 
8.0 

10:42 
2.9 

11:12 
2.9 

11:47 
2.7 

12:28 
2.6 

18:17 
2.3 

14:26 
2.2 

8:20 
L2 

6:84 
1.6 

6:88 
L9 

7:10 
2.1 

7:42 
2.6 

8:13 
2.8 

8:47 
8.1 

9:20 
3.2 


16:12 
0.1 

15:46 
0.0 

16:82 
0.0 

16:58 
0.1 

17:88 
0.3 

18:15 
0.5 

13:12 
2.7 

14:20 
2.4 

16:50 
2.3 

17^5 
2.4 

12:00 
0.8 

18:06 
0.6 

18:55 
0.3 

14:87 
0.2 

16:13 
0.1 

16:47 
0.2 

16:17 
0.2 

16:47 
0.4 

17:15 
0.6 

17:48 
0.7 

18:18 
0.9 

19:07 
LI 

20:35 
L4 

15:58 
2.1 

10:35 
LI 

11:58 
0.9 

12:55 
0.7 

13:38 
0.4 

14:15 
0.2 

14:52 
0.1 

16.-29 
0.0 


21:24 
3.3 

21:68 
3.3 

22:31 
3.2 

28:03 
8.0 

28:37 

2.8 


19:08 
0.8 

20:25 
LI 

23:08 
L8 


18:35 
2.6 

19:26 
2.8 

20:07 
3.0 

20:44 
3.1 

21.-21 
8.1 

21:51 
8.1 

22:20 
2.9 

22:47 
2.7 

28:10 
2.6 

23:30 
2.3 

23:47 
2.0 

28:59 
L8 


17:20 
2.2 

18:20 
2.4 

19:05 
2.7 

19:45 
'2.9 

20:23 
3.1 

20:58 
3.2 

21:81 
3.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  compariaon  of  consecutive  height^  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.6  feet  below  mean  Hea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unle^aminuB  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  S29  30'  E.;  0«'  is  midnight,  12««  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12 give  the  times  after  noon;  for  instance,  15:17 
is  3:47  p.  m. 

0,  new  moon;  J,  Istquar.;  O.  f"^!  moon;  ij.  3d  guar.;  E,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

1 

0  Day  of— 

8 

^    W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 
M 

Mo. 
1 

W. 
Th 

Mo. 
1 

S      1 

8:42 
-0.8 

9:56 
8.3 

16:05 
0.0 

22:06 
3.1 

3:52 
-0.2 

10:18 
3.5 

16:82 
0.2 

22:22 
2.7 

5K)7 
0.8 

11:44 
8.1 

18:13 
0.5 

I 

.    .    .  1 

•        •       • 

P 

S 

2 

4:07 
-0.2 

10:35 
8.3 

16:42 
0.1 

22:41 
2.9 

Tu 

2 

4:33 
0.0 

11K)6 
3.8 

17:20 
0.4 

28:07 
2.4 

F 

2 

0:08 
2.2 

6:01 
0.6 

12:88 
2.9 

19:18  1 
0.7 

M 

3 

4:58 
—0.1 

11:17 
8.2 

17:28 
0.3 

23:18 
2.6 

N 

W 

3 

5:17 
0.4 

11:55 
8.1 

18:15 
0.6 

•  •       • 

•  a         • 

S 

3 

1:29 
2.0 

0.8 

13:38 
2.7 

20:30 
0.7 

Tu 

4 

5:33 
0.2 

12:05 
3.0 

18:12 
0.6 

23:59 
2.3 

Th 

4 

0:00 
2.1 

6:06 
0.6 

12:50 
2.8 

19:28 
0.8 

}> 

s 

4 

8:07 
2.0 

8:82 
LO^ 

14:46 
2.5 

21:40 
0.7 

N 

W 

6 

6:17 
0.5 

18:00 
2.7 

19:12 
0.9 

•  •         ■ 

•  •         • 

D 

F 

6 

1:18 
L9 

7:12 
0.9 

18:58 
2.5 

20:55 
LO 

M 

6 

4:37 
2.0 

10:07 
LO 

15:57 
2.4 

22:42 
0.7 

D 

Th 

6 

0:52 
2.0 

7:13 
0.8 

14:08 
2.5 

20:45 
1.1 

8 

6 

3:28 
1.8 

8:48 
LO 

15:19 
2.4 

22U)3 
LO 

E 

Tu 

6 

5:44 
2.2 

11:80 
LO 

17.-08 
2.3 

23:31 
0.6 

F 

7 

2:42 
L7 

8:40 
1.0 

15:38 
2.3 

28:15 
L2 

S 

7 

5:22 
2.0 

10:38 
1.0 

16:40 
2.4 

23:40 
0.8 

W 

7 

6:81 
2.3 

12:43 
LO 

18:07 
2.3 

•  •        » 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  stecond  line  of  each  day: 
a  comparison  of  consecutiye  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  1.5  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  82^  30'  E.:  0'>  is  midnight,  12o  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  ail  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  oy  12  give  the  times  after  noon:  for  instance,  15:47 
is  3:47  p.  m. 

0,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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luar.;  £,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

sooth  of  the  ! 

COLOMBO  (Ceylon),  INDIA,  1911. 


1 

JANUAKY. 



— 



Tlmoan 

Low" 

r.^" 

MARCH. 

_J 

1 

Dajol- 

Time  and  Hel^t  of  High  and 

1 

Daj-of- 

hand 

X  j  W.  Mo 

Time  and  Qelf^t  ol  High  and 

W.  Mo. 

W. 

Mo. 

S 

1 

2:87       »;10     KM 

«« 

W 

1 

2.2 

6.0 

■^ 

6.1 

.|- 

1 

2*1 

SIM 

16:18 

21:08 

M 

2 

!.i    fti    i.* 

Il.-OO 

Th 

2 

2.1 

i!o" 

16:28 

22:16 

2 

'2^ 

T, 

io 

21:37 
0.0 

Tu 

3 

B^      10:00      ISM 

21:34 

E 

F 

437 

iSi*? 

16:.S3 

22  47 

E 

3 

2.1 

9:49 

il 

^0" 

W 

4 

tnH    was    ie«r 

2.1        0.1         1.5 

6,8 

S 

1,S 

-ti 

1736 
1.0 

"ii^ 

4 

4*8 

10:10 

18:81 

22:85 

Th 

5 

*ij      '?1      ^™ 

22:60 

s 

6:18 

nai 

19KK 

^0*1 

5 

Ts 

10:38 
-0.2 

il 

6.3 

F 

6 

G:Og      11:27      17:47 

23:81 

J 

M 

'S 

6.1 

i.7 

'^ 

6 

W 

10*7 

"a." 

23:32 

^E 

S" 

7 

638      12M      18:M 

Tu 

0:40 

6:62 

"o^ 

19:50 

7 

*i!^ 

■S 

ISM 

5 

8 

B 

(KJfi       8:07      12:M 
a.T         l.G        0.3 

"il 

W 

1:46 

6fi6 

1330 

0.4 

1.5 

J 

8 

0.7 

"^ 

i.8 

M 

» 

laS       8:45      18:M 

^6 

P 

Th 

"o^ 

=* 

» 

0:61 

6:18 

12:18 

20:43 
1.3 

Tu 

10 

0.S      i.i      0.4 

22:48 

f* 

F 

0:02 

1.8 

'6* 

12:46 

17:48 

10 

'S 

■S 

"S 

W 

11 

828      lOae      16:1* 

S 

■3 

r^ 

"^ 

"^ 

11 

T, 

'0*8 

i.i 

"0" 

lb 

12 

■K  S  4: 

6.8 

8 

1:40 

2.0 

Ti 

"i!? 

0.2 

12 

IM 

7:48 

18:42 

19:30 

l'' 

F 

13 

1:03       S.IN      lS:n 
2.0        0.G        1.2 

"o1 

o 

M 

2:23 

8:48 

14:68 

T 

13 

i.8 

0.2 

1.7 

6.2 

M 

8 

14 

1:47       Sa2     14:10 
2.1        0.8        1.8 

18:47 

Tu 

T. 

6.0 

i.8 

6.1 

14 

"l 

Bta 

14:39 
1.9 

20:39 

o 

S 

15 

2.2        0.2         i.6 

20:32 
0.1 

W 

838 

B:S8 
-0.1 

16:67 

1.9 

21:47 

o 

15 

'S 

T, 

■a 

^j? 

M 

16 

SM       »M     18:32 

2103 

E 

Th 

8:56 
2.1 

10:16 

'•3 

41 

E 

16 

il 

-6.2 

il 

"0" 

Tu 

17 

8315*      9:B7      IS:U 

a** 

F 

430 

2.0 

-6,2 

1.0 

6.2 

17 

8:82 

9-M 
—0.2 

16:56 

21:36 

W 

18 

il        0.0         1,8 

^6^ 

S 

i.o 

10*2 

nj7 

23:07 

18 

3:64 
2.0 

JS 

41 

22:18 

Th 

19 

4:ST      10:67      17:20 

28S}I 

8 

•s 

-^•i 

"il 

23:33 

0.6 

19 

1.8 

—6.1 

'"a" 

22:40 
0,2 

= 

F 

20 

SK»      11:28      1T:M 
1.8        0.0        1.8 

28:36 
0.5 

M 

20 

1.6 

It36 

18.12 

20 

4:82 

10:33 

17:00 

1.9 

23:02 

8J21 

6:»S     11  «7      isav 

f 

Tu 

21 

0:02 

637 

IIM 

18:41 

■*■ 

21 

•3 

'T, 

"3 

"S 

t 

S 

22 

"i"!    '3  'T. 

"S 

W 

22 

0:SB 

0.0 

1.2 

12:10 
0.6 

1.3 

22 

11H)6 

i.e 

28:58 

M 
Tu 

23 
24 

0,B         i.»        0.4 
2:38       832      13:67 

20:88 
1.4 

2221 

fl 

Th 
F 

23 
24 

8:28 

2S»2 

S 

23 
24 

4:68 
1.2 

6.9 

11:18 

18:06 
6.8 

1.3 

1330 

IS*) 

A    W 

25 
26 

8 

8 

25 
26 

L6 

6-5 

UKU 

6.7 

25 
26 

o"       i"  '.'.'.''    ' 

6.7  ::::::::  :ii 

Th 

0:11 

7:42 

18:38 

18:58 

F 

27 

0:48       8i»      13«1 

18:37 

M 

27 

1:83 

s 

"i!^ 

aoOT 

27 

1.5 

7:86 
0.4 

■a 

6.6 

a 

S 

28 

1:28       8:24      14:06 
l.»        0.8        1,2 

6,4 

Tu 

28 

2,0 

*o" 

"i* 

20:40 
0.1 

28 

\^ 

7:48 

i.7 

"0^ 

s 

29 

laH       8:4*      14:38 

20*4 

89 

T. 

^! 

1431 

20:a 

:• 

M 

80 

S  «  rl 

10:88 
0.2 

• 

30 

1.9 

0.0 

14:46 

0,0 

T.1 

. 

S:OZ       B:Z7      16:82 
22        0.0         1.8 

21:10 
0.1 

31 

2:87 

8:68 
-0.2 

16:12 

—6.1 

ThflU 

en  ate  placed  In  the  onl 

ntis(-)BlgiilBbeforet 
me  used  U  Indlati  Standi 
».m.),  all  greater  are  In 

F,  mooDiD  apogee  or  1 

r  ol  occurrence,  w 

ber  it  Is  high  or  low  va 
ly  the  datum  of  souudl 
pth  of  water,  add  the  U 

D  8'^  BO'S.:  0»iimiant 

nine  and  heig 

1 

al 

n  Ihe  Bccond  line  of  each  day: 
feet  and  tenths,  are  reckoned 
ly  Charti!  for  this  region  and 

houra  lev  Ihan  12  are  In  the 

larihert  north  ot  south  of  the 

fo 
la 

ADL 

w; ' 

8  Willi 

■S 

nt,  (or 
heafle 

ertgeT 

ndl 
lb 

wbe 
fldln 

bnlar  height  tc 
V'liglTethS' 

13163—10 17 


258 


COLOMBO  (Ceylon),  INDIA,  1»11. 


APRIL. 

a 

8 

Day 

MAY. 

JUNE. 

• 

Day  of— 

W.  Mo. 

1       1 

Time  and  Height  of  High  and 
Low  Water. 

of— 

Time  and  Height  of  High  and 
Low  water. 

a  Day  of— 

Time  and  Height  of  High  and . 
Low  water.                , 

'  W.  Mo. 

1 

S  ^  w. 

Mo. 

1   ■ 

8      1 

1 

8:21 
L9 

9:16      15:40 
—0.2        2.8 

21:51 
0.0 

1  * 

M     1 

1 

8:27 
L6 

9:15 
-0.1 

15:60      22M 
2.3         0.2 

Th 

1 

1 

4:40     10:15 
L4        0.3 

16:50 
L9 

23:16 
0.8 

1 

2 

8:46 
1.8 

9:48     16:09 
-0.2        2.8 

22:20 
0.1 

,Tu 

2 

8:56 
L6 

9:46 
—0.1 

16:22      22:40 
2.2         0.3 

F 

2 

6.'25     ll.-OO 
L8        0.5 

17:28 
L7 

23:59 
0.4  1 

1 

M 

1 
1 

3 

4.-09 
L7 

10:05      16:86 
—0.1        2.2 

22:46 
0.3 

NiW 

3 

4:28 
L5 

10:15 
0.1 

16:54      28:14 
2.0         0.4 

8 

3 

6.-21     11:58 
L8        0.7 

18:18 
L5 

1 

•  •       « 

•  •       ■ 

Tu 

1 

4 

4:81 
L6 

10:80      17:08 
0.0        2.0 

28:16 
0.4 

Th    4 

5:01 
1.3 

10:49 
0.3 

17:29      28:55 
L7         0.5 

1 

4 

0:61       7:46 
0.4        L8 

13:11 
0.8 

19-.24, 
L8 

:n 

W 

5 

4:54 
1.4 

10:56     17:40 
0.1        L8 

23:51 
0.6 

D   f;  5 

5:40 
L2 

11:28 
0.5 

18:10    .    .    . 
1. 5    .    .    . 

Mi   5 

1      1 

1:68       9:26 
0.5        L8 

15:25 
0.9 

20:68 
L2 

D 

Th 

6 

6:11 
L8 

11:24     18:17 
0.4        1.5 

•  •        ■ 

•  •        • 

8     6 

1 

0:51 
0.7 

7:05 
LI 

12:41      19:27 
0.8         L8 

K 

Tu 

6 

3:18     10:49 
0.5        L5 

1721 
0.8 

22:25  1 
L2 

F 

7 

0:40 
0.8 

5:21      11:51 
1.1        0.7 

19:87 
L2 

s 

1 

7 

2:49 
0.7 

10:41 
L2 

16:57      22:17 
0.9         L2 

W 

7 

4:80     11:46 
0.4        L7 

18:25 
0.7 

23*.34 
L2 

8 

8 

4:46 
0.9 

11:10     17:15 
1.0        0.9 

28:35 
L8 

M 

8 

5:01 
0.6 

11:55 
L4 

18:21      28:44 
0.7         L8 

Th 

8 

6.-26     12:80 
0.3        L8 

19H)6 
0.6 

»        •       « 
•        •       • 

S 

9 

■ 

6:46 
0.7 

12:54     18:54 
1.8        0.7 

•        •        • 
a         •         ■ 

E  Tu 

9 

5:58 
0.4 

12:85 
L7 

18:59    .    .    . 
0.5    .    .    . 

F 

9 

0:29       6:12 
L3        0.8 

ISKW 
L9 

19:41  , 
0.4. 

i 

10 

0:86 
1.4 

7:00     13:19 
0.4       .1.6 

19:26 
0.4 

W'lO 

0:30 
L4 

6:82 
0.2 

18K)8      19:80 
1.9         0. 4 

8 

10 

1:14       6:54 
L8        0.2 

18:41 
2.1 

20:16 
0.3  j 

Tull 

1:11 
L6 

7:25     18:45 
0.2        L8 

19'.54 
0.2 

Th'll 

1 
1 

1K)9 
L5 

7:04 
0.1 

18:89      20KX) 
2.1         0.2 

S  111 

1 

1:54       7:80 
L4        0.2 

14:13 
2.1 

20:46 
0.2 

E   w  12 

1:46 
L8 

7:49     14:11 
0.0        2.0 

20:20 
0.1 

F    12 

1:41 
L6 

7:84 
0.0 

14:06      20:27 
2.2         0.2 

o 

A 

M'l2 

2:81       8H)5 
L4        0.2 

14:42 
2.1 

21:12 
0.2 

O  Th  13 

1 

2:14 
1.9 

8:14      14:86 
-0.1         2.2 

20:46 
0.0 

O'  8 

13 

2:14 
L6 

8:02 
0.0 

14:85      20:65 
2.2         0.1 

s 

Tu 

13 

3.-05       8:84 
L4        0.2 

15:10 
2.1 

21:40 
0.2, 

F 

14 

2:40 
L9 

8:38     15:00 
—0.2        2.2 

21:11 
0.0 

'  S    14 

2:44 
L6 

8:29 
0.0 

15.-00      21:20 
2.2         0.1 

W 

14 

8:86       9:01 
L4        0.2 

15:87 
2.1 

22.-06 
0.2 

8 

16 

8:06 

L8 

9:00      15.-25 
—0.2        2.2 

21:85 
0.1 

M   15 

8:11 
L6 

8:52 
0.0 

15.-24      21:44 
2.2         0.2 

Th 

15 

4M       9:80 
L8        0.8 

16H)5 
2,0 

22:85 
0.2 

S    16 

1 

8:28 
1.8 

9:22     15:46 
—0. 1        2. 2 

21:58 
0.1 

a;tu'i6 

1 

8:88 
.L5 

9:15 
0.1 

15:48      22m 
2.1         0.2 

F 

16 

4:40     10K)1 
L8        0.3 

16:88 
L9 

23:05 
0.2 

M   17 

8:51 
L7 

9:40     16:08 
0.0        2.1 

22:20 
0.2 

8  W  17 

4.-03 
L4 

9:86 
0.2 

16:11      22:88 
2.0         0.3 

8 

17 

6^0     a0:41 
1.3        0.4 

17:05 
L8 

28:40 
0.8 

A  Tu  18 

4:10 
L6 

10:10     16:28 
0.1        2.0 

22:42 
0.8 

Th'lS 

1 

4:27 
L8 

10:01 
0.8 

16:86      28K)9 
L9         0.8 

S 

18 

5:50     U:27 
L8        0.5 

17:41 
L7 

•  •       • 

•  •       • 

W  19 

1 

4.-28 
L4 

10:18     16:50 
0.2        1.9 

23:11 
0.4 

F    19 

4:61 
L2 

10:81 
0.4 

17:08     28:45 
L8         0.4 

M 

19 

0:18       6:41 
0.8        L4 

12:28 
0.7 

18:26 
L5 

s 

Th  20 

4:41 
L8 

10:89     17:11 
0.8        L8 

28:45 
0.6 

8    20 

1 

5:26 
L2 

11:10 
0.5 

17:87    .    .    . 
L6    .    .    . 

1 

Tu 

20 

IKM       7:50 
0.8        L4 

18:37 

as 

19:20 
L3 

F    21 

5:00 
L2 

11.-00     17:88 
0.5        1.6 

•  «        • 

•  •        • 

d!  S    21 

0:84 
0.5 

6:80 
1.1 

12.-07      18^ 
0.7         L4 

W 

21 

1:W       9:12 
0.4        L5 

15:21 
0.9 

20:40 
L2 

(C  ,  S  i  22 

1.     1 

0:88 
0.7 

5:20     11:14 
LI        0.7 

18:14 
L8 

M 

1 

22 

1:38 
0.6 

8:46 
LI 

14.-06      20:25 
0.9         L2 

Th 

22 

8.-06     10:85 
0.4        L6 

17;19 
0.8 

22:21 
LI 

1 

1 

S 
M 

23 
24 

2:25 
0.9 

5:55 
0.7 

22:28    .    .    . 
1.2    ..    . 

«        •        • 

E 

Tu 
W 

23 
24 

8:06 
0.6 

4:87 
0.5 

10:89 
L3 

11:48 
L6 

17:00      22:41 
0.8         L2 

18:15      28:60 
0.6         L8 

F 

8 

23 
24 

4:14     11:45 
0.8        L8 

6:28     12:48 
0.3        2.0 

18:88 
0.7 

19:84 
0.6 

28:46 
LI 

•  •        • 

•  •        • 

12:80     18:25 
L2        0.8 

•        •        • 
«        •        • 

Tu  25 

1 

0:02 
L8 

6.-21      12:60 
0.5        L5 

18:59 
0.5 

Th 

25 

6:85 
0.4 

12UM) 
L8 

19HJ2    .    .    . 
0.5    ..    . 

S 

^25 

0:62       6:26 
LI        0.2 

18:81 
2.1 

20:16 
0.4 

W  26 

1 

0:60 
L6 

6:50     13:15 
0.8        L8 

19:80 
0.3 

If  !26 

1 

0:40 
L8 

6:21 
0.2 

18:11      19:48 
2.1         0.8 

'  Tu 

26 

1:48       7.-21 
L2        0.1 

14:16 
2.2 

20:54 
0.8 

EjTh 

27 

1:26 
L6 

7:20     18:45 
0.1        2.0 

20:08 
0.1 

8 

27 

1:21 
L4 

7:08 
0.1 

18:60      20.-21 
2.2         0.2 

27 

2:85       8:U 
L3        0.1 

2.2 

21:29 
0.2 

i  F 

28 

1:59 
1.7 

7:49     14:16 
0.0        2.2 

20:85 
0.0 

f 

S   28 

2.-01 
L4 

7:48 
0.0 

14.-29     20:57 
2.8         0.2 

W'28 

1 

8:20       8:58 
L4        0.1 

2.1 

22:01 
0.2 

•    S 

1 

29 

2:29 
L7 

8:16     14:48 
-0. 1        2.g 

21:08 
0.0 

M'29 

1        ! 

2:40 
1.5 

8:21 
0.0 

15K)5      21:81 
2.8         0.2 

1 

Th 

29 

4.-04       9:41 
L5        0.2 

16:10 
2.0 

22:85 
0.1 

p 

S 

30 

2:58 
L7 

8:46     15:19 
—0.2        2.4 

21:88 
0.1 

NTu'30 

1 

3:18 
1.5 

9:00 
0.0 

15:40      22K)4 
2.2         0.2 

1 

30 

4:48      10:24 
L5        0.8 

16:45 
L9 

23:10 
0.1 

WI31 

1 
1      1      1 

8:58 
L4 

9:87 
0.1 

16:15'    22:39 
2.1         0.8 

t 

Thetia 
a  comparlai 
from  Mean 
which  is  l.( 
unless  a  mi 

The  tin 
forenoon  (f 
15:47  Is  8:47 

#,  new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wil 
on  of  conaecuUve  heightu  will  indicate  whet 
Low  Water  Springs,  which  \b  approximate 
)  foot  below  mean  f<ea  level.    To  nnd  the  de 
nus  ( -)  sign  is  before  the  height,  in  which 

le  used  is  Indian  Standard,  for  the  meridie 
I.  m.),  all  greater  are  in  the  afternoon  (p.  x 
p.  m. 

moon;  ^,  Ist  quar.;  0>  full  moon;  (^,  Sd  qi 
P,  moon  in  apogee  or  perigee. 

ih  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  iii 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
ca.se  subtract  it. 

in  82<)  SO'  E.;  Oi>  is  midnight,  12b  is  noon;  al 
n.)  and  when  diminishea  by  12  give  the  t 

iax.;  E,  moon  on  the  equator;  N,  S,  moon  f 

m  the  second  line  of  each  day: 
L  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and  ' 
soundings  given  on  the  chart, 

1  hours  less  than  12  are  in  the 
Unes  after  noon;  for  instance, 

arthest  north  or  south  of  the 

1 

COLOMBO  (Ceylon),  INDIA,  1 


r 

6:Sa 

iiao 

0.4 

17:24 

AUOnST. 

" 

"H 

aKPTEMBER.                          |[ 

nme  and  HeWht  of  High  and 
Low>ater.  * 

i 

a 

Ds7of- 

Time  and  HeightofHlghand 

W.  Mo, 

8 

1 

28:40 

Tq 

1 

8:24 

13ffl. 

17« 
1.8 

F 

1 

8« 
1.6 

13M 

17M 

j 

6 

2 

•It 

"a 

IBM 

J 

W 

2 

0:l« 

7:08 

12:60 

'"i'! 

-* 

8 

2 

•i'S 

738 

13:44 

17:45 

1.^ 

M 

3 

0.3 

?• 

11-41 

"i^ 

Th 

3 

6.8 

Tb 

"o1 

18^ 

8 

S 

3 

036 

i.B 

6.  J 

Tn 

4 

i«e 

8;ia 

18:54 

1938 

F 

4 

1«1 

M 

4 

IK* 

«-Sb 

12:10 

1»^« 

W 

6 

a 

'S 

■•a 

»S 

A 

8 

6 

S 

"^ 

1«:30 

0.8 

6.9 

Tn 

6 

'3 

'S 

12  M 
1.8 

'T. 

Th 

6 

3flS 

10^44 

17:41 

K:IS 

a 

8 

6 

*(?7 

1234 

19:66 

W 

6 

W5 

7:18 

18:81 

20KM 

! 

F 

7 

tiia 

11:48 

I8:EW 

2S;61 

M 

7 

1:14 

0:12 

13:11 

20:14 

Th 

7 

2:08 

7:60 

14OT 

2031 

S 

8 

V! 

■S 

6.8 

Tu 

8 

1-.66 
1.3 

7:10 
0,6 

i.B 

20:34 

0.3 

o 

F 

8 

1.7 

6.2 

2.0 

6.0 

* 

8 

fl 

1.1 

831 

1S:SS 
1.9 

^i\ 

W 

9 

237 

7:58 
0.4 

-i.0 

30:66 

S 

9 

2M 
1.9 

8:61 
0.1 

16«1 

ZO 

21:08 

s 

M 

10 

IJM 

7:11 

14:00 

20:46 

O 

Th 

10 

tx 

B.-80 

14:61 

21:16 

B 

8 

10 

831 

930 

1638 

21  ao 

Iq 

Tn 

11 

5 

0.S 

■l\ 

6,2 

F 

11 

1.8 

9i)8 
0.3 

16:20 
3.1 

0.0 

M 

11 

8:60 

2.1 

6.0 

1.9 

-0.1 

W 

12 

g:Ot 

1.B 

''^ 

2.1 

21:SS 

8 

12 

8:60 

ft-.34 

18:48 

22«t 

Tu 

12 

3.1 

6.1 

1*:1S 

^!f 

Th 

13 

3:38 

T. 

lS:3a 

23:01 

8 

13 

4:16 

•K 

4s 

2338 

W 

13 

'S. 

10:<e 

.8:84 

2338 

F 

14 

1.0 

0.8 

ii 

22:20 

0.1 

E 

M 

14 

\% 

6.2 

16:40 

"^ 

Th 

14 

io 

6.4 

'**8 

33«4 

6 

16 

4«7 

10:10 

3.0 

32*1 

Tti 

15 

6:10 

11K» 

17«3 

28:15 

1 

F 

16 

6:46 

11:51 

17:13 

3331 

8 

16 

BKI6 

45 

"3 

28:19 

0.1 

W 

16 

i.9 

6.5 

17^ 

1.8 

■"S 

N 

8 

16 

8:27 
1.0 

13«9 

0.9 

i.2 

E 

M 

Tu 

17 
18 

(ran 
1.8 

llT» 

0.4 
ISM 

17:S0 
17-.6g 

Z3:S1 

« 

Th 
F 

17 
18 

0:16 

7:11 

17:46 

1,1 
13:11 

18M 

P 

8 
M 

17 
18 

0:Oe 
133 

11 M 

19M 

.c 

W 

19 

^ 

L7 

6.7 

'"3 

8 

19 

0« 
0.8 

8:88 
l.G 

Tn 

19 

038 
1.0 

6,7 

1238 
1.6 

6.6 

Th 

20 

1^ 

e«4 

ao 

i.2 

" 

8 

20 

3« 

U:01 

'•ai 

°s 

W 

20 

140 

6:60 

19:80 

F 

21 

\ia 

0« 

■•i^ 

20:10 

P 

M 

21 

'3 

"S 

"S.1 

Th 

21 

.?! 

S 

■*s 

19*4 

8 

22 

'o* 

"i" 

^" 

23:10 

Tn 

22 

IM 

Vs 

13:28 

*MJ 

• 

F 

22 

'lS 

*o!i 

"I'S 

30:^ 
0,0 

8 

23 

«:«) 

1*80 

19:46 

W 

23 

IJS8 

736 

14*1 

"il 

= 

8 

28 

2:40 

8:43 

14:46 

20:48 
—0.1 

s 

M 

24 

■s 

6.4 

T. 

'"5^ 

• 

Th 

24 

?! 

8:21 
0.2 

io 

""S 

8 

24 

r. 

6.0 

4? 

^\ 

Tn 

» 

l:SI 

7:38 

3.1 

6.3 

F 

26 

i.B 

6.1 

16K» 

3130 

M 

26 

8:88 
2.2 

S«9 

0.1 

1.9 

^ 

• 

W 

26 

1:89 

S:U 

14:80 
2.1 

21:18 

« 

S 

26 

sao 

9:84 

16*1 

21:60 

Tu 

26 

4KW 

KMB 

16:68 

22«l 

Th 

27 

•ij? 

OM 
0.2 

IfKlft 

"l^ 

8 

27 

2.0 

6.1 

2.0 

3'S 

W 

27 

436 
1.0 

0.3 

IP 

6.0 

F 

28 

4m 

0:46 
0.3 

io 

^o'o 

M 

28 

4:M 

"o1 

1.9 

22:40 
-0.1 

Tb 

28 

*i*9 

10A4 

1.6 

22^9 

8 

29 

4«7 

»iS 

■•s 

32:48 

Tu 

29 

•S 

"6^ 

18:63 

2Sfl8 

F 

29 

6:10 

■s 

r. 

32« 

E 

8 

30 

"l" 

"o^ 

"i1 

^o'o 

W 

30 

*i" 

"o^ 

"i'« 

33:28 

8 

8 

SO 

6« 

MM 

"1*2 

"o"? 

M 

31 

G:U 

11:82 

17:80 

""(il 

J 

Th 

31 

l.T 

llrfi9 

i7ao 

''61 

1 

Thetld 

vhlch  la  1 
DDlenBMJ 

ThetiiD 
noon  (a.  m 

•.new 

«  are  placed  In  the  ofderot  occurrence,  wit 

Low  Wawr  aprtnRH,  which  Is  approiinift 
foot  below  mean  )wa  level.     TofindUied 
intu  (-)  ilgn  iB  belore  the  height.  In  which 

),  all  greaterarelntheafteraoonlp.nl.)  a 

lerlllshlghorlowwa 
ely  the  datum  of  sounil 
pth  of  water,  add  the  I 

t2°30'E.:0'tsniidnlKh 
nd  when  dlmlntohedlir 

line  and  h 

Admlra 

n;  all  ho 
tlmeea 

the  second  line  of  each  da;: 
feet  and  teulhi,  anreclUtned 
ty  Cbarw  for  thla  region,  and 

nrslw  than  12  areln  the  fore- 
ft«r  noon;  for  Innance,  16:47  la 

er.    ThBh 
ngBon  the 
abulachelg 

moon:  J,  l«  qnar.;  0.  lu"  nHKmr  t.  Sni 
F.  moon  in  apogee  or  perigee. 

qnar.;  K. 

moon 

ntheeqnatotTN.8,mooD 

farthert  north  or  aoutb  of  tHe 
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COLOMBO  (Ceylon),  INDIA,  1911. 


OCTOBER. 

NOVEMBEK. 

DECEMBER. 

• 

i 

Day of— 

Time  and  Heiffht  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  High  and 
LowWater. 

1 

Day  of— 

I                                            1 

iTlme  and  Height  of  High  and  ^ 
1                 Low  Water. 

1 

W. 

M 
Tu 
W 

Mo. 

1 
2 
3 
4 

W. 

W 

Th 

F 

S 

Mo. 

1 
2 
3 
4 

W. 

Mo. 

6:00 
1.4 

6:65 
1.8 

11:38 
1.8 

1:06 
1.2 

12:51 
0.8 

18:20 

16:68 
1.0 

28:10 
0.7 

E 

lOKX) 
L2 

0X)6 
L8 

0:28 
1.6 

0:68 
L8 

1730  .    .    . 

E 

F 

S 
M 

1 
2 
3 
4 

4:48 
0.9 

6K)0 
0.7 

0:10 
L8 

0:58 
2.0 

10:14 
L2 

1137 
L2 

6:46 
0.5 

735 
0.8 

16:11 
0.6 

17:11 
0.4 

12:17 
L8 

18.-00 
1.3 

2336 
L5 

•         •        • 

17:58 
0.2 

18:40 
0.1 

0.7   .    .    . 

6:05     11:85 
0.8        L8 

6-.88      1235 
0.5        1.6 

7:08      ISKX) 
0.8         L6 

17:64 
0.5 

18:28 
0.8 

18:52 
0.2 

0.7 

18:60 
0.6 

•          a          • 

•        •        • 

6:31 
0.8 

12:26 
1.6 

19:08 
0.4 

Th 

6 

1:16 
1.4 

7:06 
0.5 

13K)3 
1.7 

19:19 
0.3 

s 

5 

1:21 
2.0 

7:40     13:33 
0.2        1.6 

1931 
0.0 

Tu 

5 

139 
2.2 

8:02 
0.2 

13:40 
L4 

1930 
0.0 

F 

6 

1:36 
1.7 

7:36 
0.8 

13:85 
1.8 

19:41 
0.1 

o 

M 

6 

1:61 
2.2 

8:12      14.-03 
0.1         1.6 

19:50 
-0.1 

o'w 

1 

6 

2H)7 
2.3 

837 
0.2 

14:17 
L4 

19:58 
0.0 

E 

S 

7 

1:58 
1.9 

8.-03 
0.1 

14:06 
1.9 

20K)6 
0.0 

Tu 

7 

2:26 
2.3 

8:44      14:33 
0.1        1.6 

20:20 
-0.1 

p 

N 

Th 

7 

2:48 
2.8 

9:10 
0.2 

14:56 
L6 

20.35 
0.0 

c 

s 

8 

232 
2.1 

8:38 
0.0 

14:85 
1.9 

20:29 
—0.1 

p 

w 

8 

2:56 
2.4 

9:15      15K)8 
0.1        1.6 

20:48 
—0.1 

• 

F 

8 

8:17 
2.8 

9:42 
0.2 

16d» 
L5 

21:12 
0.1 

M 

9 

2:50 
2.2 

0.0 

16:00 
1.8 

X:62 
-0.2 

Th 

9 

837 
2.8 

9:46     16:84 
0.2        1.6 

21:18 
0.0 

S 

9 

8:61 
2.2 

10:16 
0.2 

16:18 
L4 

21:51 
0.2 

Tu 

10 

8:16 
2.8 

9:30 
0.0 

15:25 
1.8 

21:16 
—0.2 

N 

F 

10 

8J» 
2.2 

10:18     16:06 
0.3        1.4 

21:60 
0.1 

s 

10 

437 
2.0, 

10:51 
0.3 

16:58 
1.4 

22:30, 
0.4 

W 

11 

8:46 
2.8 

9:69 
0.1 

15:49 
1.7 

21:41 
-0.1 

S 

11 

4:81 
2.0 

10:58      16:40 
0.4        1.8 

2234 
0.3 

M 

11 

6:02 
L8 

11:81 
0.8 

17:48 
1.8 

23.37 
0.6 

p 

Th 

12 

4:15 
2.2 

10:28 
0.3 

16:13 
1.6 

22:06 
0.0 

S 

12 

6H)6 
1.8 

11:34     17:18 
0.5        1.2 

2SK)4 
0.5 

c 

Tu 

12 

5:44 
L6 

1230 
0.4 

19H» 
L3 

ft         •         ■ 

•         «        ■ 

F 

13 

4:60 
2.0 

11:00 
0.4 

16:36 
1.4 

22:36 
0.1 

c 

M 

13 

6:48 
L6 

12.38      18:88 
0.6        1.1 

•        »        • 

W 

13 

O'M 
0.8 

6:45 
L4 

13.30 
0.5 

20:45 
L3 

N 

S 

14 

6:19 
1.8 

11:86 
0.6 

16:69 
1.2 

26:0b 
0.4 

Tu 

14 

0:18 
0.8 

6:68      14K)7 
L8        0.7 

22:00 
L2 

E 

Th 

14 

2:87 
0.9 

8:l7 
L2 

14:88 
0.5 

2231 
L5 

c 

s 

15 

6:66 
1.6 

12:26 
0.8 

1751 
1.1 

28:40 
0.6 

W 

16 

4:16 
0.9 

9:87      16:20 
1.2        0.6 

2836 
L4 

F 

15 

6.-01 
0.9 

9:68 
L2 

15:60 
0.4 

2337 
L6 

# 

M 

16 

7:08 
1.3 

14:26 
0.9 

22:06 
1.0 

•  ■        • 

•  •        • 

E 

Th 

16 

5:67 
0.7 

11:13      1738 
L8        0.4 

w                ■                • 

■         •          • 

S 

16 

6:12 
0.7 

11:11 

L2 

17K» 
0.3 

•         •        • 
ft         •         • 

Tu 

17 

8:10 
0.9 

10:40 
1.8 

17:66 
0.7 

•  •        • 

•  •        ft 

F 

17 

0K)8 
1.7 

6:37      12K)8 
0.5        1.4 

18:03 
0.8 

s 

17 

0:18 
L8 

6:67 
0.6 

12:10 
L2 

17:56  , 
0.3 

W 

18 

0:16 
1.8 

6:21 
0.7 

12:00 
1.4 

18:21 
0.6 

S 

18 

0:44 
L9 

7K)9      12:48 
0.4        1.5 

18:87 
0.1 

M 

18 

0:52 
2.0 

7:82 
0.4 

12:67 
L8 

18-.38 
0.2 

Th 

19 

0:46 
1.6 

6:67 
0.6 

12:44 
1.6 

18:51 
0.8 

H 

19 

1:16 
2.1 

7:40      18:18 
0.3        1.6 

19:08 
0.0 

Tu 

19 

138 
2.1 

8:04 
0.8 

18:89 
L4 

19:17 
0.2 

B 

F 

20 

1:16 
1.8 

7:27 
0.8 

13:16 
1.7 

19:18 
0.1 

U 

20 

1:46 
2.2 

8:08     18:61 
0.2        1.6 

19:40 
0.0 

• 

W 

20 

2:00 
2.2 

8:38 
0.2 

14:17 
L4 

19>S2 
0.2 

S 

21 

1:44 
2.0 

7:56 
0.2  • 

13:48 
1.8 

19:46 
0.0 

• 

Tu 

21 

2:16 
2.2 

8:82      1438 
0.2        1.6 

20:06 
0.0 

8 

Th 

21 

2:80 
2.2 

9KX> 
0.2 

14:60 
L4 

2032 
0.2 

• 

s 

22 

2:10 
2.2 

8:26 
0.1 

14:16 
1.8 

20:11 
-0.1 

W 

22 

2:42 
2.2 

9HS      14:62 
0.2        1.5 

20:85 
0.0 

A 

F 

22 

2:57 
2.2 

935 

0.2 

1532 
L4 

20:60 
0.2 

M 

23 

2:40 
2.2 

8:61 
0.1 

14:44 
1.8 

20:88 
-0.2 

Th 

23 

8:06 
2.2 

937     1632 
0.2        1.6 

20:58 
0.1 

S 

23 

3:28 
2.1 

9:50 
0.2 

15:62 
L4 

21:17 
0.3 

Tu 

24 

8:06 
2.2 

9:18 
0.1 

16:10 
1.7 

21K)1 
—0.1 

8 
A 

F 

24 

8-.82 
2.1 

9:58     16:48 
0.2        1.4 

2130 
0.2 

s 

24 

8:48 
2.1 

10:17 
0.2 

1631 
L4 

21:47 
0.3 

W 

26 

8:29 
2.2 

9:48 
0.2 

15:86 
L6 

21:22 
0.0 

S 

25 

8:66 
2.0 

1032     16:16 
0.8        1.8 

21:46 
0.8 

M 

25 

4:16 
2.0 

10:47 
0.2 

16:52 
L8 

2233 
0.4 

Th 

26 

8:61 
2.1 

10K)5 
0.3 

15:66 
L5 

21:42 
0.1 

s 

26 

4:18 
L9 

10:68     16:89 
0.4        1.2 

22:16 
0.4 

Tu 

26 

4:44 
L9 

11:18 
0.2 

1737 
L4 

28KI2 
0.5 

8 

F 

27 

4:18 
2.0 

10-.80 
0.3 

16:18 
1.4 

22:02 
0.2 

M 

27 

4:44 
1.8 

11:29     17:15 
0.4         1.1 

22:50 
0.6 

W 

27 

5:16 
L7 

11:52 
0.8 

18:12 
1.4 

28:50  , 
0.6 

A 

S 

28 

4:86 
1.9 

11:00 
0.4 

16:88 
1.2 

22:24 
0.4 

Tu 

28 

6:16 
L6 

12:16     18:20 
0.6        LI 

28:42 
0.8 

E 

Th 

28 

5:62 
L6 

12:88 
0.8 

19:18 
L4 

•         ft        • 

ft         ■        ■ 

s 

29 

4:67 
1.7 

11:36 
0.6 

16:62 
1.1 

22:48 
0.6 

D 

W 

29 

6Hn 
1.4 

18:18     2038 
0.6        LI 

•  •        • 

•  •        • 

}) 

F 

29 

0:68 
0.8 

6:88 
L8 

1838 
0.4 

20:32 
1.4 

D 

M 

30 

6:21 
1.6 

12:28 
0.7 

17.-28 
1.0 

23:00 
0.8 

Th 

30 

1» 
0.9 

7:62      14:48 
L2        0.6 

2238 
L8 

S 

30 

2:31 
0.8 

7:88 
LI 

1435 
0.4 

22.-08 

1.5 

1 

Tu 

31 

6:64 
1.8 

14:86 

s 

31 

6:00 
0.9 

9:41 
LO 

15:42 
0.4 

233S 

0.8 

>        •        • 

•        •        • 

Thetld 
a  comparlfli 
from  Mean 
which  is  l.( 
unless  a  mJ 

The  til 
forenoon  (i 
3:47  p.  m. 

#,new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wit 
on  of  consecutive  heights  will  indicate  whet 
Low  Water  Springs,  which  is  approximate 
)  foot  below  mean  sea  level.    To  find  the  de 
Inus  (-)  sign  is  before  the  height,  in  which 

ae  used  is  Indian  Standard,  for  the  meridii 
I.  m.),  all  greater  are  in  the  afternoon  (p.m.; 

moon;  5,  Ist  quar.;  Q,  full  moon;  C.  3d  <3 
,  P,  moon  in  apogee  or  perigee. 

,h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heiffhts,  in 
»ly  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

^n  82°  30^  E.;  Ot>  is  midnight,  12^  is  noon:  al 
1  and  when  diminished  by  12  give  the  times  a 

[uar.;  E,  moon  on  the  equator;  N,  8,  moon 

n  the  second  line  of  each  day; 

feet  and  tenths,  are  reckoned 

Ity  Charts  for  this  region,  and 

soundings  given  on  the  ciiazt, 

1  hours  len  than  12  are  In  the  ' 
iter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 

BOMBAY  (Apollo  Bandar),  INDIA,  1911. 
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JANUABY. 


P 
N 

o 


£ 


8 


Dayof— 


W.  Mo. 


S 

M 
Tu 
W 
Th 

F 

8 

6 

M 

Ta 

W 

Th 

F 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 


S  14 
S  15 
M   16 


Tu 
W 
Th 


8 


17 
18 
19 
20 
21 


S    22 


M 

23 

Tu  24 

W 

25 

Th 

26 

F 

27 

8 

28 

H 

29 

U 

30 

Tu 

31 

Time  and  Height  of  High  and 
Low  water. 


0:90 
12.1 

1H)0 
12.4 

1:82 
12.6 

2:0* 
12.8 

2:88 
11.9 

8:15 
11.4 

8-.61 
10.9 

4:86 
10.1 

6:26 
9.4 

0:62 
4.9 

2:21 
6.0 

8:86 
4.5 

4:85 
8.7 

5:28 
2.9 

0:09 
18.6 

0:50 
18.8 

1:80 
18.9 

2:10 
18.5 

2:48 

12.7 

8:24 
11.7 

4:01 
10.7 

4:89 
9.6 

5:16 

8.6 

1.-01 
6.9 

2:60 
6.3 

4:07 
6.0 

4:61 
6.8 

6:21 
4.7 

5:49 
8.9 

0:10 
12.0 

0:41 
12.6 


6:80 
8.7 

7K» 
8.3 

7:81 
8.0 

8:01 
2.8 

8:88 
2.5 

9:20 
2.2 

lOKW 
2.1 

11K)4 
2.0 

12:06 
1.7 

6:81 
8.9 

7*1 
8.6 

9:11 
8.8 

10:18 
9.8 

11:H 
9.9 

6:16 
2.2 

7:00 
1.6 

7:41 
1.8 

8:21 
1.1 

9:02 
1.8 

9:46 
1.5 

10:80 
1.9 

11:19 
2.8 

12:16 
2.7 

6KK> 
7.6 

7K)9 
7.1 

8:54 
6.8 

10:00 
7.0 

10:46 
7.7 

11:26 
8.4 

6:16 
8.1 

6:46 
2.4 


12:12 
8.8 

12:48 
8.9 

18:24 
9.0 

14K)1 
9.1 

14:44 
9.0 

16:80 
8.9 

16:26 
8.7 

17:28 
8.6 

18:46 
8.7 

18:19 
1.3 

14:26 
0.6 

16:26 
-0.2 

16:21 
—0.9 

17:18 
—1.4 

12K)6 
10.4 

12:51 
10.7 

13:87 
10.7 

14.-21 
10.4 

15:06 
10.0 

15:62 
9.8 

16:44 
8.6 

17:46 
8.0 

7.6 

18:16 
2.9 

14:17 
2.7 

15H» 
2.3 

15:51 
1.7 

16:82 
1.0 

17:10 
0.4 

12:04 
9.1 

12:40 
9.7 


17:58 
—0.2 

18:81 
—0.2 

19:06 
.    0.0 

19:40 
0.6 

20:25 
1.3 

21:11 
2.2 

22:06 
8.2 

28:11 
4.2 


20:21 
9.4 

21:40 
10.6 

22:87 
11.7 

28:26 
12.7 


18:01 
—1.6 

18:45 
—1.4 

19:30 
—0.8 

20:11 
0.2 

20-.64 
1.4 

21:88 
2.7 

22.-26 
4.0 

23:28 
5.2 


21  KM) 
8.1 

22K)6 
8.8 

22:41 
9.6 

28:10 
10.5 

23:40 
11.3 


17:48 
—0.1 

18:25 
—0.3 


FEBRUARY. 


i 


p 

N 


O 


E 


i 


S 


Dayof- 


W. 


Mo. 


w 

1 

Th 

2 

F 

3 

S 

4 

s 

5 

M 

6 

Tu 

7 

W 

8 

Th 

9 

F 

10 

8 

11 

S 

12 

M 

13 

Tu 

14 

W 

15 

Th 

16 

F 

17 

S 

18 

s 

19 

M 

20 

Tu 

21 

W 

22 

Th 

23 

F 

24 

S 

25 

s 

26 

M 

27 

Tu 

28 

Time  and  Hei^t  of  High  and 
Low  water. 


1:18 
12.8 

1:45 
12.7 

2:19 
12.4 

2:51 
11.9 

8:27 
U.l 

AM 
10.2 

4:46 
9.8 

0:21 
6.4 

2:16 
6.5 

8:80 
4.9 

4:88 

8.8 

6.-25 
2.7 

6.-06 
1.7 

0:34 
13.4 

1:10 
18.4 

1:45 
18.0 

2:19 
12.4 

2:60 
11.6 

8:19 
10.5 

8:46 
9.5 

4K)7 
8.5 

4:24 
7.6 

2:10 
6.8 

4:10 
6.1 

4:36 
5.2 

4:64 
4.4 

5:18 
8.2 

5:46 
2.2 


7:16 
1.8 

7:45 
1.8 

8:1§ 
0.9 

8:62 
0.7 

9:84 
0.9 

10:21 

1.1 

11:21 
1.4 

6.*46 
8.4 

721 
7.9 

9:04 

8.0 

10:18 
8.8 

U:13 
9.8 

12KX> 
10.6 

6:44 
0.9 

7:19 
0.4 

7:61 
0.8 

8:23 
0.4 

8-.66 
0.7 

9:27 
1.4 

9-.60 
2.1 

10'.81 
2.6 

11.-22 
3.1 

4:80 
6.9 

7:60 
6.2 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  helgnts,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  wnich  isapproximatelv  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  6.0  feet  below  mean'  sea  level.  To  find  tne  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless  a 
minus  (— )  sign  is  before  the  height.  In  which  oaae  subtract  it. 

The  time  used  is  Indian  Standard,  for  the  meridian  82°  SO'  E. :  0^  is  midnight,  12i^  is  noon ;  all  hours  leas  than  12are  in  the  forenoon 
(a.m.),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:47  is3:47  p.  m. 

#,  new  moon;  ^,  Ist  quar.;  Q,  full  moon;  ^,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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ngs  given  on  the  chart,  unless 

lew  than  12arain  the  forenoon 
.  tor  Instance,  16:47  Is  8:17  p.  m. 
fartheat  north  or  south  of  the 
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OCTOBER. 

NOVEMBER. 

^hand 

DECEMBER, 

1 

• 

§ 

Day of— 

Time  and  HeiKht  of  High  and 
Low  Water. 

• 

i 

Day of— 

Time  and  Height  of  Hlc 
Low  Water. 

• 

c 

8 

Day  of— 

Time  and  Height  of  High  and 
Lowwater. 

W. 
8 

Mo. 

W. 
W 

Mo. 
1 

W.  Mo. 

1 

5:48      14:15      16.-00 
8.0         6.2         6.3 

23:05 
4.0 

0:15 
4.5 

7:15 
8.5 

14:20 
4.2 

20:20 
6.9 

E 

F 

1 

0:55        7.-00 
4.6        9.0 

13:50 
2.5 

20:18 
8.4 

M 

2 

7:40      15:28      19:45 
8.1         5.4         6.8 

•        •        • 
■        •        • 

Th 

2 

2:00 
4.2 

8:22 
9.0 

14:50 
3.1 

21:10 
8.3 

S 

2 

2:10       8:10 
4.2         9.2 

14:35 
L4 

21:20 
9.7 

Ty 

3 

1:28       8:50      15:42 
4.0         8.7         4.5 

21:12 
6.8 

F 

3 

2:58 
3.5 

9:12 
9.6 

15:28 
L8 

21:54 
9.7 

s 

3 

3:10        9K» 
3.6         9.7 

15.'25 
0.2 

22:14 
11.1 

W 

4 

2:50        9:35      15:56 
3.5         9.5         3.5 

21:55 
8.0 

E 

S 

4 

3:44 
2.6 

9:55 
10.4 

16.-05 
0.5 

22:35 
11.1 

M 

4 

4:00      10:00 
3. 1        10. 1 

16:06 
-LO 

23.-00 
12.4 

Th 

5 

3:35      10K»      16:18 
2.7        10.2         2.4 

22:30 
9.3 

s 

5 

4:26 
1.9 

10-.38 
ILO 

16:40 
-0.7 

23:16 
12.3 

Tu 

5 

4:50      10:47 
2.6      ia6 

16:50 
-1.9 

23:44 
13.3 

F 

6 

4:14      10:40      16:45 
1.9       10.9         1.2 

23:02 
10.6 

o 

M 

6 

5K» 
1.5 

11:16 
1L3 

17:14 
-L6 

23:57 
13.2 

O 

W 

6 

5:36      11:34 
2.3      ia8 

17:31 
-2.4 

•  •        • 

•  •        • 

£ 

S 

7 

4-JO      11:12      17:12 
1.3       11.5         0.1 

23:40 
11.7 

Tu 

7 

5:50 
L4 

11:55 

n.5 

17:50 
-2.2 

•  •         • 

•  •         • 

P 

N 

Th 

7 

0:28        6:24 
13.9         2.2 

12:20 
10.8 

1815 
-2.4 

c 

s 

8 

5:30      11:48      17:45 
0.6       11.9      -0.7 

•  ■         • 

•  •         • 

p 

W 

8 

0:40 
13.6 

6:30 
1.6 

12:34 
11.2 

18:30 
-2.3 

F 

8 

1:11        7:11 
14.0         2.1 

13.-05 
10.5 

19K)0 
-L9 

M 

9 

0:15        6:08      12:22 
12.5         0.6        12.0 

18:18 
-1.3 

Th 

9 

1:22 
13.6 

7:15 
.     2.1 

13:15 
10.7 

19:10 
-L8 

S 

9 

1:56       8:01 
13.8         2.3 

13:54 
10.1 

19:46 
-1.0 

Tu 

10 

0:52        6:46      12:58 
12.9         1.0       11.7 

18:52 
-L5 

N 

F 

10 

2.-05 
13.2 

8.-03 
2.7 

13:58 
10.0 

19:52 
-0.9 

s 

10 

2:44        8:51 
13.1         2.5 

14:45 
9.5 

20:% 
0.2 

W 

11 

1:36        7:25      13:34 
12.9         1.7        11.1 

19:30 
-1.3 

S 

11 

2:55 
12.4 

8:52 
3.5 

14:50 
9.0 

20:40 
0.3 

M 

11 

3:30        9:50 
12.3         2.7 

15:43 

8.8 

21:35 
1.6 

p 

Th 

12 

2:15        8X)5      14:08 
12.5         2.6       10.3 

20K)7 
-0.6 

s 

12 

3:45 

n.5 

10:00 
4.0 

15:45 
8.2 

21:40 
1.6 

c 

Tu  12 

4:20      10-.50 
11.3         2.8 

16:50 
8.4 

22:49 
2.9 

F 

13 

3.-04        8:50      14:50 
11.7         3.7         9.3 

20:50 
0.4 

c 

M 

13 

4:48 
10.6 

11:30 
4.1 

17K)4 
7.5 

23:10 
2.8 

w 

13 

5:15      12:10 
10.3         2.6 

18:14 
8.2 

•         •        • 

N 

S 

14 

4:00        9:52      15:42 
10.8         4.7         8.2 

21:48 
1.5 

Tu  14 

5:57 
10.0 

13.-00 
3.5 

18:45 
7.6 

•  •        • 

•  •        • 

E 

Th 

14 

0:20        6:25 
3.8         9.6 

13:15 
2.2 

19:46 
8.6 

<L 

s 

15 

5.-04      11:38       16:56 
10.0         5.0         7.3 

23:20 
2.6 

w 

15 

0:55 
3.4 

7:14 
9.6 

14.-06 
2.7 

20:25 
8.5 

F    15 

1 

1:46        7:30 
4.3         9.2 

14:15 
L7 

21  .-03 
9.3 

M 

16 

6:32      13:35      18:54 
9.5         4.5         7.1 

•  •        « 

•  •         • 

E 

Th 

16 

2:24 
3.4 

8:26 
9.6 

14:56 
L8 

21:25 
9.6 

S    16 

1 

2:55        8:33 
4.5         9.0 

15.-05 
LI 

22KX) 
10.1 

Tu 

17 

1:15        8.-04      14:44 
2.9         9.7         3.4 

20:40 
8.0 

F 

17 

3:22 
3.1 

9:20 
9.9 

15:40 
0.9 

22:14 
10.6 

S 

17 

3:51        9:29 
4.3         8.9 

15:45 
0.7 

22:45 
10.8 

W 

18 

2-38        9:10      15:30 
2.6       10.3         2.3 

21:45 
9.3 

S 

18 

4:10 
2.8 

10.-04 
10.2 

16:15 
0.2 

22:55 
1L3 

M   18 

4:39      10:17 
4. 1         8. 9 

16:24 
0.3 

23:22 
11.3 

Th  19 

3:40        9:58      ]6K)6 
2.0        10.7         1.2 

22:28 
10.6 

8 

19 

4:50 
2.7 

10:45 
10.4 

16:48 
-0.3 

23:32 
11.9 

Tu  19 

1 

5:20      10:58 
4.0         9.0 

16:55 
0.1 

23:55 
11.8 

E    F  ^ 

4:24      10:36      16:43 
1.6       11.2         0.3 

23:08 
11.6 

M   20 

5:26 
2.7 

11-J» 
10.3 

17:18 
-0.6 

•  •         • 

•  •         « 

•  \V  20 

5:56      11:35 
3.8         9.0 

17:27 
-0.1 

S    21 

5.-05      11:10      17:15 
1.2       11.6      -0.4 

23:45 
12.2 

•  Tu 

21 

0:08 
12.2 

6:00 
2.8 

11:55 
10.1 

17:50 
-0.7 

s 

Th 

21 

0:29        6:31 
12.0         3.7 

12:10 
8.9 

17:58 
-O.l 

• 

S 

22 

5:40      11:45      17:45 
1.2       11.6      -0.8 

•  a          » 

•  •          ■ 

vv 

1 

22 

0:40 
12.3 

6:35 
3.2 

12:25 
9.7 

18:15 
-0.5 

A 

F 

22 

1:00        7:02 
12.2         3.8 

12:42 
8.7 

18:25 
0.1 

M 

23 

0:22        6:15      12:17 
12.5         1.5       11.3 

18:14 
-0.9 

Th'23 

1 

1:15 
12.2 

7m 

3.6 

12:56 
9.2 

18:44 
-0.1 

S 

23 

1:30        7:31 
12.1         3.8 

13:16 
8.5 

18:55 
0.4 

1 

Tu 

24 

0:57        6:46      12:50 
12.4         2.1        10.8 

18:44 
-0.7 

1    f|24 

1:45 
1L8 

7:36 
4.0 

13:25 

8.7 

19:08 
0.4 

s 

24 

1:50        7:50 
1L9         3.6 

13:49 
8.4 

19:25 
0.9 

W 

26 

1-.32        7:18      13:20 
12.0         2.8        10.1 

19:10 
-0.2 

S 

25 

2:20 
11.4 

8:10 
4.4 

13:55 
8.1 

19:36 
1.1 

M 

25 

2:29        8:25 
n.5         3.5 

14:24 
8.2 

19:58 
L5 

Th 

26 

2K)5        7:50      13:47 
11.5         3.6         9.2 

19:35 
0.5 

s 

26 

2:50 
10.8 

8:35 
4.5 

14:27 
7.6 

20:05 
1.9 

Tu 

26 

3:00        9.-00 
n.l         3.3 

15.-01 
8.0 

20:35 
2.2 

8 

F 

27 

2:38       8:20      14:12 
10.8         4.5         8.4 

20K)0 
1.3 

M 

27 

3:24 
10.2 

9:20 
4.7 

15.-06 
7.1 

20:42 
2.7 

W 

27 

3:32        9:41 
10.6         3.1 

15-.50 
7.8 

21:20 
3.0 

A 

S 

28 

3:14        8:44      14:35 
10.1         6.2         7.6 

20:22 
2.2 

Tu 

28 

4:02 
9.7 

10:16 
4.6 

16.-06 
6.8 

21:30 
3.5 

E 

Th 

28 

4:10      10:33 
10.2         2.9 

16:49 
7.8 

22:18 
3.8 

1 

29 

3:50       9:25      15K)5 
9.3         5.5         6.5 

20:50 
3.1 

}) 

W 

29 

4:50 
9.3 

11:40 
4.3 

17:30 
6.7 

23:00 
4.3 

D 

F 

29 

4:57      11:32 
9.6         2.6 

17:55 
8.0 

23:44 

4.6 

D 

w 

M 

30 

4:40      11.-00      16K)6 
8.8         6.0         6.2 

21:45 
3.9 

Th 

30 

5:55 
9.0 

12:55 
3.5 

19.-06 
7.3 

•        •        • 

«               «              B 

S 

30 

5:51      12:40 
9.2         2.1 

19:19 
8.5 

•  •         ■ 

•  •         • 

Tu 

31 

5:50      13:44      18:22 
8.5         5.2         6.1 

•        •         • 
■         •         • 

s 

31 

1:19        7:00 
5.0         8.9 

13:45 
L3 

20:45 
9.5 

The  tid 
a  comparis 
from  Mean 
is  6.0  feet  I 
a  minus  (- 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximately 
>elow  mean  sea  level.    To  find  the  depth  of 
-)  sign  is  before  the  height,  in  which  case  si 

th  their  times  on  the  first  line  and  heights  o 

ther  it  is  high  or  low  water.    The  heights,  ii 

the  datum  of  soundings  on  the  Admiralty  CI 

water,  add  the  tabular  height  to  the  sound 

ibtract  it. 

n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
darts  for  this  region,  and  which 
ings  given  on  tne  chart, unless 

The  tin 
(a.m.),  all 

le  used  is  Indian  Standard,  for  the  meridian  { 
greater  are  in  the  afternoon  (p.  m. )  and  whei 

i2°30'  E.:  0"  is  midnight,  12«»  is  noon;  allhoun 
n  diminished  by  12  ^ve  the  times  after  noon 

1  less  thanl2  are  in  the  forenoon 
;  for  instance,  15:47  is  8:47  p.  m. 

#,  new 
equator;  A 

moon;  }),  1st  quar.;  0>  '^11  moon;  <£,  3d  (j 
,  P,  moon  in  apogee  or  perigee. 

[liar.;  £, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 

KARACHI,  INDIA,  1911. 
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JANUARY. 

• 

FEBRUARY. 

MARCH. 

■ 

1 

a  Day  of— 

Time  and  Height  of  High  and 
Low  water. 

m 

i 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Heic^t  of  High  and 
Low  water. 

a  w.W 

W. 
W 

Mo. 

1 

W. 

Mo. 

s 

1 

5:50      10:44 
3.4         5.5 

17:18    .    .    . 
—1.0    .    .    . 

0:32 
7.8 

6:40 
L8 

12.-08 
6.1 

1820 
-0.8 

• 

W 

1 

5'M     1125 
L2         6.5 

17:32 
-0.6 

23:57 
7.8 

M 

1 

2 

0:25       6:26 
7.4         S.2 

11:17      17:60 
5.4     -LO 

Th 

2 

1:00 
7.8 

7:10 
1.3 

12:60 
6.2 

18'.66 
-0.3 

Th 

1 

2 

6.1)8      12.-05 
0.5         6.9 

18:10 
-0.4 

•  •        • 

•  •        • 

Tu 

3 

0:57        7K12 
7.5         2.9 

11:56      1824 
5.5      -0.8 

£ 

F 

3 

1:30 
7.7 

7:40 
0.9 

13-.35 

6.1 

19:30 
0.4 

£ 

F 

3 

028        6:35 
7.8         0.2 

12:45 
7.1 

18:46 
0.1 

W 

4 

1:30        7:86 
7.5         2.7 

12:40      18:58 
6.5      -0.5 

8 

4 

2K)0 
7.4 

8:20 
0.5 

1422 
5.9 

20:12 
L2 

8 

4 

0:55        7:12 
7.6      -0.4 

1325 
7.0 

1924 
0.8 

Th 

5 

2:00       8:12 
7.4        2.3 

1327      19:36 
5.5         0.1 

S 

5 

225 
7.1 

9:00 
0.3 

15:17 
6.6 

20-.54 
2.0 

S 

5 

122       7:48 
7.3      -0.5 

14:14 
6.7 

20:06 
L6 

IF 

6 

2.34        8:54 
7.1         1.9 

1424      2020 
5.2         0.9 

D 

M 

6 

2:58 
6.7 

9:50 
0.3 

16:30 
5.3 

21:46 
3.0 

P 

M 

6 

1:60        828 
6.9      -0.5 

15:10 
6.3 

20:45 
2.6 

E|  S 

7 

3:04       9:42 
6.9         1.4 

15:30      21:10 
4.9         L7 

Tu 

7 

3:30 
6.3 

10:55 
0.2 

18Ky7 
5.2 

23:10 
3.8 

Tu 

7 

220       9:18 
6.5      -0.3 

16.20 
5.7 

21:42 
3.5 

D   S 

8 

3:40      10:37 
6.6        0.9 

16:55      22:16 
4.8         2.6 

W 

8 

4:18 
5.8 

12:10 
0.1 

19:48 
5.5 

•        «        • 

3) 

W 

8 

2:52      1020 
6.0         0.1 

17:52 
5.5 

2320 
4.1 

M 

9 

425      11:40 
6.3         0.5 

18:32      23:47 
5.1         3.2 

P 

Th 

9 

1:10 
4.2 

5:45 
5.4 

13:30 
-0.3 

21:08 
6.2 

N 

Th 

9 

3:85      11:46 
5.2         0.4 

19:40 
5.7 

•  «        • 

•  ■        • 

iTu 

10 

522      12:47 
6.1         0.0 

19:58    .    .    . 
5.6        .    • 

N 

F 

10 

2:40 
4.0 

7:35 
5.3 

14:40 
-0.7 

22:00 
6.9 

F 

10 

120        5'Jm 
4.1         4.9 

13:16 
0.3 

20:54 
6.3 

W 

11 

120        6:32 
3.7         6.0 

13*.50      21:10 
-0.7         6.2 

8 

11 

3:48 
3.5 

8:55 
5.5 

15:40 
-LI 

22:42 
7.5 

8 

11 

2:53       7:50 
8.6         4.8 

14:30 
0.1 

21:40 
6.8 

Th 

1 

12 

2-.38       7:47 
3.7         6.0 

14:50      22:05 
-L3         6.9 

S 

12 

4:36 
2.7 

9:58 
6.0 

16.27 
-L4 

2320 

7.8 

S 

12 

3:45        9.-05 
2.9         5.4 

15:30 
-0.2 

22:18 
7.3 

P,  F 

13 

3:43       8:55 
3.4         6.3 

15:42      22:52 
-L8         7.6 

o 

M 

13 

520 
2.0 

10:52 
6.4 

17:12 
-L4 

23:55 
8.1 

M 

13 

425      10A5 
L9         6.1 

16:16 
-0.4 

22:52 
7.5 

^'    8 

14 

4:37       9:54 
3.0         6.4 

16:33      23:35 
-2.1         8.0 

Tu 

14 

6:00 
1.8 

11:40 
6.6 

17:52 
-L2 

•  ■        • 

•  •        • 

Tu 

14 

5:00      10:52 
LI         6.6 

17«0 
-0.5 

2322 
7.7 

0  s 

1 

15 

5.'27      10:47 
2.6         6.5 

1720    .    .    . 
-2.1    .    .    . 

W 

15 

026 
8.2 

6:38 
0.8 

1225 
6.7 

18:30 
-0.7 

O 

W 

15 

5:35      11:34 
0.4         6.9 

17:38 
-0.2 

23:52 
7.6 

M 

16 

0:15        6:14 
8.2         2.1 

11:40      18K)5 
6.6      -1.8 

£ 

Th 

16 

0:58 
8.1 

7:14 
0.5 

13:10 
6.5 

10:08 
0.0 

E 

Th 

16 

.      6K)6      12:14 
0.0         7.0 

18:15 
0.2 

•  •        • 

•  •        • 

Tu 

17 

0:55        6:58 
8.3         1.7 

12:30      18:48 
6.4      -1.3 

F 

17 

128 
7.6 

7:48 
0.4 

13:52 
6.2 

19:44 
0.8 

F 

17 

020        6:37 
7.5      -0.2 

12:50 
6.9 

18:48 
0.8 

\V 

18 

1:30       7:43 
8.2         1.5 

1320      19:30 
6.1      -0.6 

S 

18 

1:56 
7.2 

822 
0.4 

14:32 
6.7 

20:15 
L7 

8 

18 

0:45       7:06 
7.2      -0.2 

1326 
6.6 

19:18 
L4 

Th 

19 

2:10        8:30 
7.9         1.3 

14:12      20:10 
5.6         0.3 

s 

19 

220 
6.7 

9:00 
0.6 

15:17 
5.2 

20:46 
2.5 

S 

19 

1:06       7:36 
6.8         0.0 

14:02 
6.1 

19:45 
2.1 

E     F 

20 

2:44       9:14 
7.4         1.2 

15.-06      20:60 
5.2         1.3 

M 

20 

2:40 
6.2 

9:87 
1.0 

16:14 
4.8 

21«8 
3.4 

M 

20 

1.25        8:04 
6.3         0.3 

14:38 
5.7 

20:08 
2.9 

1 
■  S 

21 

3:18      10.-00 
6.9         1.2 

16:10      21:36 
4.8         2.3 

i 

Tu 

21 

2:48 
6.6 

1024 
1.2 

17:38 
4.6 

21:46 
4.1 

A 

Tu 

21 

1:38      *8:30 
5.8         0.6 

1^20 
5.4 

20.24 
3.5 

a  s 

22 

3:50      10:55 
6.3         1.2 

1722      22:30 
4.4         3.1 

W 

22 

3.-00 
5.3 

1122 
1.4 

19:30 
4.7 

23:55 
4.6 

W 

22 

1:50       8:58 
5.6         0.9 

1625 
6.0 

20:44 
4.1 

M 

23 

424      11:50 
5.9         1.1 

18:52      23:45 
4.5         3.8 

Th 

23 

3:15 
4.7 

12:40 
1.4 

21:10 
5.3 

»        •        » 
•        •        • 

f 

Th 

23 

2K)7        9:34 
4.9         L2 

18:00 
4.9 

22:55 
4.5 

Tu 

24 

4:55      12:50 
5.4         1.0 

20:30    .    .    . 
5.0    ..    . 

S 

F 

24 

2:35 
4.3 

4:10 
4.5 

13:60 
LI 

21:40 
5.8 

F 

24 

2:30      10-.55 
4.6         L5 

19:34 
5.2 

•  •        • 

•  •        • 

A  w 

25 

125        5:45 
4.2         5.0 

13:48      21:42 
0.8         6.^ 

8 

25 

3:40 
3.8 

8:10 
4.3 

14:46 
0.6 

22108 
6.3 

• 

8 

25 

2:30        4:10 
3.9         4.1 

12:55 
L5 

2027 
5.7 

Th 

26 

2:52        7:14 
4.2         4.8 

14:35      22:14 
0.5         5.9 

S 

26 

4:10 
3.3 

9:10 
4.7 

15:34 
0.1 

22:32 
6.9 

S 

26 

2:55       I'M 
3.3         4.2 

14:10 
1.2 

21:08 
6.3 

F 

27 

3:50        8:30 
4.0         4.8 

15:18      22:40 
0.0         6.5 

M 

27 

4:38 
2.7 

10:00 
5.3 

16:17 
-0.3 

23:00 
7.3 

M 

27 

3.26        8:55 
2.7         4.9 

15.-04 
0.8 

21:46 
6.8 

s    S 

28 

4-.32        920 

3.7         4.8 

16K»      23m 
-0.4         6.9 

Tu 

28 

6:10 
1.9 

10:45 
5.9 

16:55 
-0.6 

23:30 
7.7 

Tu 

28 

4m       9:45 
L7         5.8 

15:60 
0.4 

22:14 
7.2 

1 

29 

5.-05      10:05 
3.4         5.3 

16:34      23:35 
-0.7         7.3 

W 

29 

4:38      10:30 
0.8         6.6 

16:34 
0.2 

22:45 
7.4 

•   M 

30 

5:38      10:48 
2.9         5.6 

17:10    .    .    . 
—0.9    .    .    . 

E 

• 

Th 

30 

6.-00      11«8 
0.0         7.2 

17:14 
0.1 

23:18 
7.6 

Tu  31 

0K)3        6:08 
7.6         2.4 

11:35      17:45 
5.8      -0.9 

F 

31 

5:32      11:60 
-0.6         7.7 

0.3 

23:50 
7.5 

The  ti^ 
a  oomparif 
from  Meai 
and  which 
chart,  unlc 

The  til 
forenoon  ( 
is  S:47  p.  m 

#,  ne\ 
(  equator  A, 

1 

iesare  placed  in  the  order  of  occurrence,  wi 
K>n  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  is  approxim 
is  3.7  feet  below  mean  sea  level.    To  find 
»98  a  minus  (— )  sign  is  before  the  height,  in 

ne  used  is  Indian  Standard,  for  the  meridi 
a.  m.),  ail  greater  are  in  the  aTtemoon  (p.  m 

■ 

vmoon;  }),  1st  quar.;  O.  fuli  moon;  ([,  3d 
P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
ther  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
ately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
which  case  subtract  it. 

an  82<'  80^  £.;  0^  is  midnight,  12»  is  noon;  all  hours  less  than  12  are  in  the 
.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 

quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
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APRIL. 

MAY. 

• 

JUNE. 

• 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Hidghtof  High  and 
Low  Water. 

• 

Dayof— 

Time  and  Height  of  High  and  ' 

Low  Water. 

< 

W.  Mo. 

W. 

M 

Mo. 
1 

W.  Mo. 

S 

1 

6«6 
-1.2 

12-.32 
7.8 

18:35 
0.8 

*        •        • 

630 
-2.1 

13:12 
8.0 

19:05 
2.3 

•        •        • 
■        •        • 

Th 

1 

1:05 
5.8 

7:40      14:46 
-L2         7.7 

21:05 
2.8 

P 

s 

2 

0:20 
7.4 

6:43 
-L5 

13:20 
7.6 

19:15 
L5 

Tu 

2 

035 
6.8 

7«2 

-L8 

14:02 
7.6 

20.-00 
2.8 

F     2 

2A6 
5.2 

8:34      15:45 
-0.4         7.3 

22:05 

2.6; 

M 

3 

0-.52 
7.0 

730 
-1.4 

14:10 
7.2 

20:00 
2.3 

N 

W 

3 

1:04 
6.2 

7:48 
-L3 

15:00 
7.2 

21M> 
3.2 

S  '   3 

335 

4.6 

0-.35      16:38 
a  5         7.0 

23:18 

2.2  ' 

Tu 

4 

1:20 
6.6 

8K)5 
-LO 

15:06 
7.3 

20:50 
3.1 

Th 

4 

1:51 
5.7 

8:42 

-as 

16:05 
6.8 

2230 
3.4 

}) 

S     4 

4-.52 
4.5 

10:46      n-JXi 
L3         6.7 

.    .    .  1 

•         «         • 

N 

W 

6 

1:56 
6.0 

8:56 
-0.5 

16:14 
6.7 

22:00 
3.7 

If 

F 

5 

3:04 
4.8 

9:50 
0.4 

17:15 
6.5 

23:44 
3.3 

M    5 

035 
L6 

630      12:05 
4.7         2.0 

1838 
&4 

3) 

Th 

6 

2*.36 
5.2 

10K» 
0.2 

17:50 
5.9 

23:45 
4.0 

S 

6 

4:55 
4.2 

11:14 
L2 

1832 
6.4 

•  •        ■ 

•  •        • 

E 

Tu    6 

130 
LI 

7:38      13:12 
5.1         2.4 

19:12 

a2 

F 

7 

4KX) 
4.6 

11:30 
0.7 

19:10 
6.0 

•        •        • 
■        •        • 

§ 

1 

7 

1:06 
2.5 

6:40 
4.5 

12:38 
L5 

1934 
6.4 

W     7 

2K)6 
0.5 

8:40      14:15 
5.5        2.7 

19:58  . 

ao ! 

S 

8 

1:30 
3.4 

6:30 
4.4 

13:02 
0.9 

20:15 
6.3 

M 

1 

8 

2:05 
L7 

8.-00 
5.0 

13:52 
L6 

20:12 
6.4 

Th    8 

2:47 
0.0 

9:35      15:06 
6.0        2.9 

20:35' 

ao 

s 

9 

2:40 
2.7 

8H)4 
5.0 

14:15 
0.9 

21  .IB 
6.6 

£ 

Tu 

9 

2:60 
LO 

9:00 
5.7 

14:48 
L7 

20:54 
6.5 

F     9 

335 
-0.4 

1030      15:54 
6.3         3.1 

21:15 
5.9 

M 

10 

3:24 
1.8 

9:10 
5.6 

15:15 
0.8 

21:42 
6.9 

W 

10 

335 
0.3 

9:48 
6.3 

15'J)5 
L8 

2138 
6.6 

S    10 

3:58 
-0.6 

10-JW      16:37 
6.7         3.3 

21:52 
5.6 

Tu 

11 

iKX) 
1.0 

lO.'OO 
6.2 

16:02 
0.7 

22:14 
7.0 

Th 

11 

4:00 
-0.2 

10:30 
6.7 

16:18 
2.0 

22:00 
6.6 

8    11 

4-.30 

-a  7 

11:82      17:15 
6.0        3.5 

2231 
5.5 

E 

W 

12 

4:32 
0.3 

10:44 
6.7 

16:44 
0.8 

22:45 
7.2 

F 

12 

4-.30 
-0.6 

11:06 
6.9 

16:55 
2.2 

22:32 
6.4 

5 

M  12 

5:00 
-0.8 

12:07      17:53 
6.9        3.5 

22:45 
&2 

o 

Th 

13 

5:02 
-0.1 

11:20 
7.0 

17:18 
LO 

23:12 
7.1 

o 

S 

13 

5:00 

-a8 

11:44 
7.0 

17:30 
2.5 

23K» 
6.3 

S 

Tu  13 

538 
-0.8 

12*^7      18:30 
7.0         3.4 

23:08 
5.0 

F 

14 

5'JX2 
-0.5 

11:58 
7.1 

17-.50 
L3 

23:40 
6.9 

s 

14 

538 
-0.8 

12:16 
6.9 

18:05 
2.8 

2330 
5.8 

W 

14 

5:56 
-a  6 

13:10      10:10 
7.0        3.4 

23:37 
5.0 

S 

15 

6:00 

-a  6 

12:32 
7.0 

18:24 
L8 

«        •        • 
fl        •        • 

M 

15 

5:52 

-a  7 

12:50 
6.8 

18:38 
3.1 

23:36 
5.6 

Th'l5 

633 

-a  5 

13:42      19:50 
7.0        3.4 

•  •         • 

•  •        • 

§ 

16 

0:05 
0.6 

6:26 
-0.5 

13:05 
6.7 

18:54 
2.3 

A 

Tu 

16 

6:18 
-0.5 

1335 
6.7 

19:15 
3.5 

23:50 
5.3 

F   16 

1 

0:13 
4.8 

6:53      14:18 
-a2         &9 

2038 
3.4 

M 

17 

0:22 
6.2 

6:54 
-0.3 

13-.38 
6.4 

1933 
2.9 

S 

W 

17 

6:40 
-0.3 

14.-00 
6.6 

19:54 
3.6 

•  «        • 

•  ■        • 

S    17 

1:00 
4.7 

738      14:52 
a2         6.8 

21:12 
2.9 

A 

Tu 

18 

0:35 
5.8 

7:14 
-0.1 

14:15 
6.1 

19:50 
3.4 

Th 

18 

0:16 
5.0 

7:06 
-0.1 

14:40 
6.4 

2037 
3.7 

S    18 

2:00 
4.5 

8:12      1538 

as      as 

22:02 
2.4 

W 

19 

0:50 
5.5 

7:36 
0.2 

14:55 
5.8 

20:06 
4.1 

F 

19 

0:49 
4.8 

7-.38 
0.3 

1535 
6.2 

2137 
3.7 

M  19 

3:18 
4.5 

9:06      16:07 
L5        a4 

22:57 
L8 

S 

Th 

20 

5.0 

9 

8H)2 
0.5 

15:60 
5.6 

20:50 
4.0 

8 

20 

1:34 
4.5 

832 
0.8 

16:13 
6.1 

22:48 
3.4 

s 

Tu  20 

4:50 
4.5 

10:17      16:52 
2.1       a3 

23:53 

LO 

F 

21 

1:40 
4.6 

8:40 
0.9 

17«0 
5.5 

23-.35 
4.0 

C 

S 

21 

2:55 
4.1 

9.32 
L4 

17«7 
6.0 

23:58 

2.8 

W  21 

6:14 
4.9 

11:45      17:42 
2.6       a3 

•  •        • 

•  •        • 

C 

S 

22 

2:25 
4.2 

9:45 
L4 

18:15 
5.6 

•  •        • 

•  •        • 

M 

22 

5:15 
4.1 

10:52 
2.0 

18.-02 
6.0 

•        •        • 

Th  22 

1 

0:50 

a4 

7:32      13:07 
5.5         2.9 

18:38 

as 

§ 

23 

1:04 
3.4 

4:55 
3.8 

11:48 
L8 

19:15 
5.9 

Tu 

23 

0:60 
L9 

6:55 
4.6 

12:32 
2.1 

18:52 
6.2 

F   23 

1 

1:42 
-0.6 

8:38      inn 
a2        3.0 

10^38 

a  3 

M 

24 

1:56 
2.8 

7:30 
4.3 

13:20 

L7 

20:04 
6.2 

E 

W 

24 

1:36 
0.9 

8:02 
5.5 

13:48 
2.2 

19:40 
6.4 

8    24 

1 

2:35 
— L2 

9:37      15:18 
a  9        3.0 

20:33 

as 

• 

Tu 

25 

2:38 

1.8 

8:30 
5.2 

1437 
L4 

20:45 
6.5 

Th 

25 

232 

0.0 

9:00 
6.3 

14:47 
2.1 

20:30 
6.7 

m 

S 

25 

335 
-L9 

1038      16:15 
7.5        3.0 

2138 
a  5 

W 

26 

3:10 
0.8 

9:20 
6.2 

1530 
L2 

2132 
6.9 

F 

26 

3:05 
-0.9 

9:50 
7.1 

15:40 
2.1 

21:16 
6.0 

P 

26 

4:15 
-2.3 

11:18      17:06 
&0        2.8 

2231 

a5 

E 

Th 

27 

3:45 
-0.1 

10:10 
7.0 

16K)6 
LO 

22KX) 
7.2 

S 

27 

3:50 
-L7 

10:38 
7.7 

16:30 
2.1 

21:58 
7.0 

"  Tu27 

5.-03 
-2.5 

12:05      18:00 
&2        2.6 

23:15 

as 

F 

28 

4:20 
-LO 

10:52 
7.7 

16:60 
LI 

22-.38 
7.3 

f 

S 

28 

4:34 
-2.3 

1136 
8.1 

17:18 
2.3 

22:40 
7.0 

w 

28 

5:52 
-2.3 

12:51      18*J2 
8.3         2.4 

*  •        • 

•  •        • 

• 

S 

29 

5:00 
-1.7 

llu'W 
8.1 

17:35 
L3 

23:15 
7.3 

M 

29 

5:15 
-2.5 

12:15 
8.3 

18.K)6 
2.5 

2335 
6.7 

Th  29 

0:10 
6.3 

6:40      13:37 
-L8         &2 

19:45 
2.2 

P 

s 

30 

5'.38 
-2.1 

12:24 

8.2 

1830 
L7 

23:48 
7.1 

N 

Tu 

30 

-2.4 

13K)5 
8.2 

19.-00 
2.6 

•         ■        ■ 
■         •         • 

F    30 

1:08 
5.8 

738      1432 
-LI         8.0 

20:40 
L9 

W 

31 

0:10 
6.3 

6:60 
-L9 

13:55 
8.0 

19:55 
2.8 

!     i 

1 

1 

The  tid 
a  comparifl 
from  Mean 
which  Is  3. 
unless  a  m 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whel 
Low  Water  Springs,  which  is  approximate 
7  feet  below  mean  sea  level.    To  And  the  d( 
inns  (— )  sign  is  before  the  height,  in  whicl 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heights,  in 
ly  the  datura  of  soundings  on  the  Admiral 
ipth  of  water,  add  the  tabular  height  to  the 
1  ease  subtract  it. 

1 

m  the  second  line  of  each  dav; 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  regioii,  and 
soundings  given  on  the  chart. 

The  til 
(a.m.),all 

ae  used  is  Indian  Standard,  for  the  meridian 
greater  are  in  the  afternoon  (p.  m.)  and  wht 

82O30'E.;0M»midnght,: 
m  diminished  by  12  give 

L2*>  is  noon{  all  houn 
the  times  after  nooE 

1  less  than  12  are  in  theforenoon 
i;  for  instance,  15:47  is  3:47  p.  m. 

#,new 
equator;  A 

'  moon;  }),  Ist  quar.;  Q,  full  moon;  (^,  8d  < 
,  P,  moon  in  apogee  or  perigee. 

luar.;  E, 

moon  on  the  equator:  N,  S,  moon 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

■ 

a 

8 

Day 

SEPTEMBER. 

a 

8 

JDayof— 

Time  and  Helf  ht  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

of- 

Time  and  Height  of  Hie 
Low  Water. 

(hand 

W. 

s 

Mo. 
1 

W.  'mo. 

1 

W.  'Mo. 

2KW 
&4 

8:18 
-0.2 

15:06 
7.6 

21J6 
L7 

Tu 

1 

3:52 
6.3 

9:28 
2.1 

15:38 
6.5 

22-.30 
0.8 

F 

1 

5:34 
4.8 

10:38 
4.1 

14:53 
5.0 

23:19 
L4 

s 

2 

3:16 
6.1 

9:12 
0.7 

15:63 
7.1 

22:33 
L4 

1> 

W 

2 

6.*00 
4.9 

10:23 
3.0 

16:14 
6.0 

23:27 
0.9 

A 

S 

2 

7:24 
5.0 

12:25 
4.4 

16:15 
4.5 

•  ■        • 

•  •        • 

'E 

M 

3 

4:28 
4.9 

10:10 
L7 

16:39 
6.7 

23:30 
LI 

Th 

3 

6:25 
4.7 

11:30 
3.7 

16:55 
5.6 

•  •         • 

•  •         « 

» 

s 

3 

0:35 
L4 

9X)0 
5.5 

15:00 
3.9 

19.-00 
4.1 

Tu 

4 

•  5:45 

4.8 

11:20 
2.6 

17:25 
6.3 

•  •        • 

•  •        • 

F     4 

0:28 
0.9 

7:50 
5.1 

13:06 
4.2 

17:50 
5.0 

M 

4 

1:45 
•  1.3 

9:28 
5.9 

15:40 
3.7 

20:08 
4.3 

1 

W 

5 

0:26 
0.8 

7:05 
4.9 

12:27 
3.1 

18:12 
5.9 

A 

S 

6 

1:28 
0.7 

9:20 
6.5 

14:35 
4.2 

19:05 
4.7 

Tu 

6 

2:40 
0.8 

9:50 
6.4 

16:00 
3.2 

21:05 
4.6 

Th    6 

1:19 
0.4 

8:22 
5.3 

13:38 
3.5 

18:50 
6.7 

S 

s 

« 

2:21 
0.5 

10K)1 
6.0 

15:41 
4.1 

20:18 
4.6 

W 

6 

3:20 
0.5 

10:15 
6.8 

16:25 
2.6 

21:49 
5.2 

1 

1 

F 

7 

2K)B 
0.1 

9:24 
6.7 

14:43 
3.3 

19:48 
5.4 

M 

7 

3:05 
0.2 

10:28 
6.5 

16:22 
3.7 

21:10 
4.9 

jTh 

1 

7 

4:00 
0.1 

10:41 

7.1 

16:51 
1.9 

22:30 
5.8 

S 

8 

2:52 
-0.1 

10:12 
6.1 

15:43 
3.8 

20:40 
6.4 

Tu 

8 

3:45 
-0.1 

10:65 
6.8 

16:55 
3.4 

21:56 
5.0 

O 

F 

8 

4:37 
-0.2 

11:08 
7.4 

17:17 
L2 

23:08 
6.3 

A     S 

1 

9 

3:32 
-0.3 

10:48 
6.4 

16:28 
3.7 

21:22 
5.2 

W 

9 

4:21 
-0.4 

11:20 
7.1 

17:24 
2.8 

22-.36 
6.2 

S 

9 

5:12 
-0.2 

11:34 
7.5 

17:43* 
0.5 

23:43 
6.8 

s 

M 

10 

4:07 
-0.6 

11:20 
6.8 

17:08 
3.5 

22:01 
6.3 

O 

Th  10 

4-.57 
-0.5 

11:47 
7.4 

17:53 
2.4 

23:16 
5.7 

E 

§ 

10 

5:47 
0.0 

12K)0 
7.5 

18:12 
0.0 

*  •        * 

•  •        • 

0 

Tu 

11 

4:40 
-0.7 

11:49 
7.0 

17:45 
3.4 

22:36 
6.1 

F 

11 

6:30 
-0.6 

12:14 
7.6 

18:23 
L9 

23:56 
5.9 

M 

11 

0:20 
7.1 

6:22 
0.1 

12:27 
7.5 

18:43 
-0.3 

W  12 

6:12 
-0.7 

12:17 
7.2 

18:20 
3.3 

23:12 
6.1 

S 

12 

6K)2 
-0.4 

12:40 
7.5 

18:60 
L4 

•  •         • 

•  •        • 

Tu  12 

1 

1:01 
7.0 

6:58 
0.9 

12:54 
7.1 

19:18 
-0.5 

Th  13 

6:42 
-0.7 

12:46 
7.4 

18:65 
3.0 

23:48 
6.2 

s 

13 

0:33 
6.1 

637 
0.0 

13:07 
7.4 

19:18 
1.0 

W 

13 

1.47 
6.8 

7:36 
L7 

13:20 
6.8 

19:57 
-0.5 

1 
1 

F 

14 

6:14 
-0.5 

13:16 
7.4 

19:28 
2.6 

•  •        • 

•  •        • 

E 

M 

14 

1:12 
6.1 

7:10 
0.6 

13:32 
7.2 

19:53 
0.6 

Th 

14 

2:40 
6.4 

8:17 
2.6 

13:48 
6.4 

20:42 
-0.3 

1 

S 

16 

0-.30 
5.4 

6:47 
-0.2 

13:45 
7.3 

19:57 
2.3 

Tu  16 

1:57 
6.0 

7:48 
L2 

13:50 
6.9 

20:32 
0.4 

<L 

F 

16 

3:47 
5.9 

9.-06 
3.5 

14:21 
6.0 

21:39 
0.0 

1 

s 

16 

1:16 
6.1 

7:20 
0.3 

14:14 
7.1 

20:33 
1.8 

W 

16 

2:52 
5.8 

8:28 
2.0 

14:28 
6.6 

21:18 
0.3 

n|  s 

1 

16 

5:13 
6.6 

10:40 
4.1 

15K» 
6.3 

23K» 
0.4 

E 

M 

17 

2K)6 
6.2 

8K» 
0.9 

14:43 
6.9 

21:17 
L4 

c 

Th 

17 

3:57 
5.5 

9:15 
2.9 

15:02 
6.3 

22K» 
0.2 

1 

17 

6:55 
5.7 

12:48 
4.1 

16:53 
4.6 

•        «        • 

■          •          a 

Tu  18 

3:05 
5.1 

8:48 
L6 

16:16 
6.7 

22:05 
0.9 

F 

18 

5:24 
5.3 

10:28 
3.7 

15:46 
6.9 

23:28 
0.1 

M 

18 

0-.38 
0.5 

8:16 
6.2 

14:18 
3.7 

19:20 
4.8 

c 

W   19 

1 

4:17 
5.0 

9:42 
2.3 

15:53 
6.4 

23.*02 
0.6 

S 

19 

7:03 
5.5 

12:25 
4.1 

16:56 
5.5 

•  •         ■ 

•  •        • 

'Tu 

19 

1:58 
0.2 

9:05 
6,7 

15:13 
2.8 

20:38 
5.4 

Th 

20 

5:44 
5.1 

10:57 
3.1 

16:40 
6.2 

•         •         • 

Nj8 

20 

0:60 
-0.1 

8:25 
6.0 

14:03 
4.0 

18:53 
5.3 

W 

1 

20 

3.'00 
-0.1 

9:46 
7.2 

15:54 
L8 

21:36 
6.1 

F 

21 

i 

0:06 
0.0 

7:12 
5.4 

12:32 
3.6 

17:42 
6.1 

PiM;2i 

\        1 

2:05 
-0.6 

9:25 
6.7 

15:13 
3.6 

20:22 
5.5 

Th 

21 

3:50 
-0.3 

10:21 
7.6 

16:32 
0.9 

22:26 
6.7 

S    22 

1:10 
-0.5 

8*.28 
6.0 

13:58 
3.7 

18:59 
5.9 

Tu  22 

1 

3.-07 
-LO 

10:10 
7.3 

16:05 
2.7 

21:29 
5.9 

•  jF 

j 

22 

4:35 
-0.3 

10-.54 
7.8 

17«7 
0.1 

23:10 
7.1 

S 

23 

2:14 
-LI 

9*.30 
6.7 

15.'06 
3.6 

20:13 
6.1 

W 

23 

3:58 
-L2 

10:50 

7.8 

16:50 
L9 

22:26 
6.6 

E.  S 

23 

6:15 
-0.2 

11:26 
7.7 

17:40 
-0.3 

23:52 
7.3 

N   M    24 
P 

3:13 
-L6 

10:23 
7.4 

16.'09 
3.2 

21:20 
6.2 

• 

Th  24 

1 

4:46 
-1.4 

11:25 
8.0 

17:30 
1.2 

23:17 
6.9 

§ 

24 

5-.53 
0.2 

11:65 
7.6 

18:12 
-0.5 

•  •        • 

•  •        • 

Tu  25 

4.-06 
-2.0 

11:06 
7.8 

17«2 
2.6 

22:20 
6.4 

1 

26 

5:29 
-L2 

12:01 
8.1 

18:10 
0.6 

•  «        • 

•  •        ■ 

M 

26 

0:32 
7.2 

6:30 
0.7 

12:22 
7.3 

18:45 
-0.5 

1 

• 

W'26 

1 

4-.55 
-2.1 

11'.50 
8.2 

17:48 
2.1 

23:17 
6.5 

£ 

S 

26 

0K» 
7.0 

6:10 
-0.8 

12:35 
8.1 

18:48 
0.2 

Tu  26 

1:10 
6.8 

7:02 
L4 

12:47 
6.8 

19:18 
-0.3 

Th  27 

5:42 
-L9 

12-.30 
8.3 

18:35 
L6 

•        «        • 
■        •        » 

S    27 

0'.50 
6.8 

6:50 
-0.1 

I3:ff7 
7.7 

19:24 
0.1 

W   27 

1 

1:48 
6.4 

7:34 
2.2 

13.-06 
6.3 

19:50 
0.1 

F 

28 

0:10 
6.6 

6:28 
-L4 

13:10 
8.3 

19:22 
L3 

M   28 

1:33 
6.6 

7:28 
0.7 

13:37 
7.3 

20K)2 
0.1 

Th  28 

1 

2:30 
5.9 

8:05. 
3.0 

13:23 
6.7 

20:18 
0.5 

S 

29 

1:02 
6.4 

7:12 
-0.8 

13:47 
8.0 

20:06 
LO 

Tu 

29 

2:18 
6.1 

8.-07 
L6 

14:06 
6.7 

20:42 
0.4 

F   29 

3:22 
5.4 

8:33 
3.5 

13:36 
5.4 

20:50 
LO 

E 

S    30 

1:55 
6.0 

7:55 
0.1 

14:25 
7.6 

20:50 
0.9 

W 

30 

3:09 
6.6 

8:43 
2.5 

14:28 
6.1 

21:25 
0.8 

A    s    30 

8          ' 

4:28 
5.0 

9-.32 
4.3 

13:45 
4.^ 

21:30 
L4 

1 

M   31 

2:51 
5.6 

8:38 
LI 

15:02 
7.0 

21:38 
0.8 

D 

Th  31 

4:09 
6.0 

9:20 
3.3 

14:43 
5.5 

22:14 
LI 

1 

1 

' 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  tlrst  line  and  heights  on  the  second  line  of  each  day: 
a  comparlMn  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  3.7  feet  below  mean  sea  level.  To  Hnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Indian  Standard  for  the  meridian  82°  30'  E.;  0>>  is  midnight.  12<>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.  m. 

%,  new  moon;  }),  1st  quar.;  Qi  ^ull  moon;  (£,  3d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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j                            OCTOBER. 

NOVEMBER. 

DECEMBER. 

c  Day of— 

Time  and  Heightof  High  and 
Low  water. 

• 

§ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day  of— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

S  w. 

Mo. 

1 

W. 
W 

Mo. 

1 

S 

6K)3 
5.0 

12:15 
4.2 

13:50 
4.3 

23:10 
1.8 

6:58      13:54 
5.8         2.7 

19.-24 
4.1 

•        •        • 

«        •        ft 

B 

F 

1 

625 
6.0 

1320 
1.2 

19:48 
5.1 

1 

•  •    ■  1 

•  •    •  1 

JM 

2 
3 

7-.34 
5.3 

0-.50 

1.8 

•           ft          a 

■        ■        • 

•        •        ft 

Th 
F 

2 
3 

IIOS        7:45 
2.0         6.0 

2:12       8:23 
1.7         6.4 

1427 
1.8 

14:50 

a8 

2022 
5.0 

21:10 
6.0 

S 

2 
3 

122 
2.5 

225 
2.5 

7:16 
6.2 

8:02 
6.4 

14K)3 

a3 

14:47 
-0.7 

20:44 
5.9 

2133 
6.8 

Til 

8:20 
5.7 

14:55 
3.2 

19:55 
4.0 

W 

4 

1:58 
1.4 

8:54 
6.2- 

15:18 
2.5 

20:50 
4,7 

E 

S 

4 

8:04        9K)0 
1.5         6.7 

1526 
0.0 

21:53 
6.8 

M 

4 

320 

2.3 

8:50* 
6.8 

1530 
-1.6 

2221 
7.5 

Th 

5 

2:50 
1.1 

9:23 
6.7 

15:44 
1.6 

21:33 
5.6 

s 

5 

3:48       9:36 
1.3         7.0 

16.-02 
-1.0 

22:33 
7.5 

Tu 

5 

4:10 
2.3 

9u15 
7.0 

16:12 
-2.3 

23:07 
8.1> 

F 

6 

3:35 
0.7 

9:52 
6.9 

16:10 
0.7 

22:12 
6.4 

o 

M 

6 

1 

4J0      10:12 
1.3         7.2 

16:87 
-1.7 

23:15 
8.0 

O 

W     6 

1 

4:57 
2.4 

10:17 
7.0 

1635 
-2.6 

2338' 

&3 

B   s 

1 

7 

4:15 

a5 

10:22 
7.2 

16:38 
0.1 

22:50 
7.1 

Tu 

1 

7 

5:12      10:45 
1.5         7. 2 

17:13 
-2.2 

•  ft        ft 

•  •        • 

P 
N 

Th    7 

5:45 
2.5 

IIM) 
7.0 

17:40 
-2.6 

ft         •        • 
ft         ft        ft 

o 

§ 

8 

4:53 
0.4 

10:51 
7.3 

17:07 

-a  7 

23:28 
7.6 

p 

W 

8 

0:00        $-.55 
8.2         1.8 

11:18 
7.1 

17:57 
-2.3 

F 

8 

0:40 
8.4 

6:34 
2.6 

11:46 
6.8 

18:25 
-2.3 

M 

9 

5:31 
0.6 

11:23 
7.i 

17:40 
-1.2 

ft         •        • 
•        •        • 

Th 

9 

0:45        6:38 
8.2         2.8 

11:54 

6.8 

18:33 
-2.1 

S 

9 

127 
8.2 

7:26 
2.6 

1236 
6.3 

10:12 
-1.7 

Tu 

10 

0:08 
7.8 

6K)6 
1.0 

11:52 
7.2 

18:14 
-1.5 

N 

Flic 

1:36        7:28 
7.9         2.8 

12U» 
6.4 

19:18 
-1.6 

s 

10 

2:15 
7.9 

823 
2.6 

1332 

5.8 

70102 

-a  9 

;w 

11 

0:52 
7.7 

6:47 
1.6 

1222 
7.0 

18:50 
-1.5 

S 

11 

2:28        8:25 
7.4         3.2 

13:15 
5.6 

20.-07 

-a  8 

M 

11 

8:07 

7.5 

025 
2.6 

14:44 

5.2 

2038 

ai 

p 

Th 

12 

1:40 
7.7 

738 
2.4 

12:48 
6.6 

19:30 
-1.2 

s 

12 

*     3:28       0:38 
7.0         3.4 

14:15 
4.9 

21:10 
0.2 

d 

Tu 

12 

7.1 

1033 
2.2 

16:10 
4.7 

21:13  . 
1.2 

F 

13 

2*.34 
6.9 

8:17 
3.1 

13:20 
6.0 

20:18 
-0.7 

(C  M   13 

4:35      11K)4 
6.6         3.2 

16:06 
4.3 

22-.30 
0.9 

W 

13 

4:55 
6.7 

11:42 
1.7 

17:40 
4.6 

2325 
1.9 

N 

S 

14 

3:30 
6.4 

9:27 
3.7 

14:00 
5.4 

21:18 
0.1 

Tu  14 

1 

5:44      12:29 
6.4         2.6 

18:00 
4.4 

•  ft        ft 

•  V             ft 

E 

Th 

14 

5-JO 
6.4 

12:45 
L2 

19:08 
4.9 

•  ft        ft 

•  •        ft 

(C 

s 

15 

5.-00 
6.0 

11:10 
3.0 

15:03 
4.5 

22:47 
0.7 

W  15 

0:00        6*.50 
1.5         6.4 

13:35 
1.7 

10:33 
4.9 

F 

15 

0:42 
2.5 

6:45 
&2 

13:40 

ao 

2022, 
5l4 

M 

16 

6:28 
6.0 

12:58 
3.9 

17:54 
4.4 

•  ft          a 

•  ft           • 

£ 

Th  16 

1.-23        7:43 
1.8         6.4 

1424 

ao 

20:38 
5.6 

S 

16 

1:52 
2.0 

736 
6.1 

1428 

ao 

2123  1 

5.9  1 

Tu 

17 

0:25 
1.0 

7:40 
6.3 

14:10 
2.7 

19:35 
4.8 

F 

17 

2:25        8:25 
1.8         6.6 

15:04 
0.2 

21:30 
6.3 

s 

17 

2:53 
3.1 

820 
6.1 

15:10 
-a  5 

22:12 
6.3 

w 

1 

18 

1:47 
1.0 

8:30 
6.7 

14:56 

1.7 

20:45 
5.5 

S 

18 

3:17        9K)4 
1.9         6.7 

15:38 

-a  5 

22:14 
6.8 

M   18 

3:45 
3.2 

OKC 
6.0 

15:49 

-as 

2231  ' 
6.7 

Th 

19 

2:40 

9:12 
6.9 

15:33 

a7 

2137 
6.3 

1  S    19 

1 

4HM)        0:40 
2.1         6.8 

16:12 

-a  9 

22:53 
7.0 

Tu 

19 

4:30 
3.3 

0:43 
5.9 

1624 
-1.0 

2327 
6.9 

E     F 

20 

3-.18 

a7 

0:46 

7.1 

16.-07 
0.0 

22:21 
7.0 

M 

20 

4:40      10:14 
2.3         6.7 

16:44 
-L2 

23:31 
7.2 

• 

W  20 

5:10 
3.4 

1020 
5.8 

1636 
-1.0 

2339 
7.1 

S 

21 

4:18 
0.8 

10:18 
7.8 

16:39 
-a  5 

23.-00 
7.3 

• 

Tu 

21 

5:17      10:44 
2.4         6.5 

17:14 
-1.2 

•        •        ft 

ft        ft        • 

8 

Th 

21 

5:48 
3.5 

10*.50 
5.6 

1725 
-1.0 

1 

ft         •         ft 

•         *        ■     1 

• 

s 

22 

4:67 
1.0 

10:48 
7.2 

17:10 
-0.9 

23:40 
7.4 

iW  22 

1      i 

0:06       5:51 
7.2         2.7 

IIHIO 
6.2 

17:43 
-1.1 

A 

F 

22 

0:30 
7.1 

628 
3.4 

11:17 
5.3 

1737  , 

-as  1 

M 

23 

5:32 
1.3 

11:18 
7.1 

17:41 
-1.1 

•         «         « 
■         ft         • 

Th  23 

1 

0:40        6:27 
7.0         3.0 

11:30 
5.9 

18:10 

-a  8 

s 

1 

23 

0:50 
7.1 

630 
3.3 

11:43 
5.3 

1820 

-a  6 

Tu 

24 

0:16 
7.3 

6:07 
1.7 

11:44 
6.8 

18:10 
-1.0 

8    F   24 

A 

1:12        7:03 
6.8         3.4 

11:45 
5.5 

18:34 

-a  5 

S 

24 

1:30 

7.1 

736 
3.2 

12:13 
5.1 

18:45 

-as 

W 

25 

0:51 
7.0 

6:40 
2.3 

12:05 
6.4 

18-.3ft 
-0.7 

S 

25 

1:47        7:42 
6.7         3.6 

12K» 
5.2 

18:55 
-0.1 

M 

25 

1:50 
7.0 

8:08 
3.1 

12:48 
5.1 

M:13 
aij 

Th 

26 

1:26 
6.7 

7:13 
2.9 

12:20 
5.9 

19:03 
-0.3 

§ 

26 

2:24       8:20 
6.4         3.8 

12:35 

4.8 

19.-22 
0.3 

Tu  26 

1 

228 

6.9 

8:42 
2.8 

1338 
4.9 

19.*48  ; 

a7 

s 

F 

27 

2.-06 
6.3 

7:47 
3.4 

12:33 
5.5 

19:25 
0.2 

M  27 

1 

3K»        0K» 
6.2         3.7 

13:14 
4.6 

19:57 

as 

W  27 

2:58 
6.6 

027 
2.5 

1438 
4.6 

2032 
1.4 

A     S 

28 

2:47 
5.0 

8:15 
3.8 

12:48 
5.0 

19:47 
0.6 

Tu  28 

3:47      10:23 
6.1         3.4 

1420 
4.0 

20:45 
1.4 

£ 

Th  28 

328 
6.4 

1020 
LO 

1533 
4.4 

2128 
2-1 

:  s 

29 

3:40 
5.6 

9K» 
4.2 

13:10 
4.6 

20-.20 
1.1 

3)  W  29 

4:40      11-.35 
5.0         2.9 

16:40 
3.8 

22.*02 
2.1 

1> 

F   29 

4im 

6.3 

11:15 
L3 

1732 
4.6 

22:43 
2.7 

3) 

M 

30 

4:50 
5.5 

11:48 
4.0 

13:50 
4.1 

21:13 
1.6 

Th 

30 

5'.33       12:32 
5.9         2.2 

1837 
4.3 

23:55 
2.5 

S 

30 

4:53 
6.1 

12:15 

a7 

10:03 
&0 

•  •        ft 

•  •         ft 

Tu 

1 

31 

6.-00 
5.5 

13:10 
3.4 

17:48 
3.6 

23.-28 
2.0 

S   31 

023 

3.2 

533 
6.1 

13:16 

ao 

2020 
5.7 

1 

Thetid 
a  comparis 
from  Mean 
which  Is  8. 
unless  a  m 

The  til 
forenoon  (i 
15:4718  8:47 

#,  ne^ 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whe 
i  Low  Water  Springs,  which  is  approximat 
7  feet  below  mean  sea  level.    To  nnd  the  de 
lnu8  (— )  sign  is  before  the  height,  in  whicl 

ne  used  is  Indian  Standard,  for  the  meridii 
ft.  m.),  all  greater  are  in  the  afternoon  (p.  n 
p.m. 

^  moon;  ^,  Ist  quar.;  Q,  full  moon;  (^,  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  fltst  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
ely  the  datum  of  soundings  on  the  Admira 
pth  of  water,  add  the  tabular  height  to  the 
I  case  subtract  it. 

ilk  S29W  E.;  0»>  is  midnight.  12*  is  noon:  al] 
1.)  and  when  diminished  by  12  give  the  t 

quar.;  E,  moon  on  the  equator;  N,  S,  moon 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  fbr  this  region,  and 
soundings  given  on  the  chart, 

1  hours  leas  than  12  are  in  the 
imes  after  noon;  for  Inctance, 

I  farthest  north  or  sooth  of  the 
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JANUARY. 


0  iDayol— 

8 


W.  Mo. 


8 
M 
Tu 
W 
Th 
F 
E,  8 

^i  « 
^    S 

jM 

Tu 

W 

Th 

F 

S 


p 

N 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

,  Tu!  17 


Time  and  Heiffht  of  High  and 
Low  Water. 


o  s 

M 


W 


18 


Th  19 
20 
21 
22 
23 


F 

S 

M 

I 

A  Tu 

W 

iTh 

8     F 

S 

H 

M 

Tu 


24 
25 
26 
27 
28 
20 
30 
31 


1:60 
3.3 

2:30 
3.0 

3:10 
2.8 

3:53 
2.6 

4:40 
2.2 

5:30 
1.8 

6:25 
1.3 

0:33 
4.7 

1:18 
4.7 

2:10 
4.7 

3:12 

4.9 

4:15 
4.9 

0:00 
3.1 

IKX) 
2.9 

1:52 
2.6 

2:42 
2.3 

3:30 
1.9 

4:20 
1.6 

5:12 
1.4 

6:05 
1.3 

0:04 

4.7 

0:32 
4.5 

1:00 
4.3 

1:35 
4.1 

2.-20 
4.0 

3:24 
3.9 

0H)5 
3.5 

0:55 
3.3 

1:20 
3.0 

1:55 
2.6 

2:27 
2.2 


6:40 
4.5 

7:20  ' 
4.5 

8:00 
4.3 

8:45 
4.1 

9:38 
3.8 

10:42 
3.4 

12.-00 
2.9 

7:35 
0.8 

8:50 
0.1 

10:00 
-0.6 

11:02 
-1.3 

11:54 
-1.9 

5:15 
5.1 

6:12 
5.3 

7:06 
5.1 

7:58 
5.0 

8:48 
4.6 

9:40 
4.2 

10:30 
3.6 

11:28 
3.0 

7:00 
1.2 

8:15 
1.0 

9:34 
0.7 

10:35 
0.3 

11:16 
-0.1 

11:50 
-0.5 

4:20 
3.9 

5:16 
4.0 

6:06 
4.1 

6:50 
4.8 

7:35 
4.5 


14.-00 
-1.7 

14:35 

-1.7 

15:06 
-1.5 

15:44 
-1.2 

16:20 
-0.6 

17H)3 
0.2 

17:42 
0.9 

13:45 
2.6 

16KX) 
2.7 

17:45 
3.2 

18:46 
3.8 

19:32 
4.2 

12:42 
-2.4 

13:80 
-2.6 

14:14 
-2.5 

14:52 
-2.1 

15:30 
-1.6 

16K)6 
-0.9 

16:40 
-0.1 

17:20 
0.7 

12:42 
2.6 

14:50 
2.2 


20:10 
3.9 

12:16 
-0.9 

12:46 
-1.2 

13:18 
-1.4 

13:48 
-1.6 

14.'20 
-1.5 


21:25 
4.5 

21:50 
4.6 

22:20 

4.8 

22:55 
4.8 

23:25 
4.8 

23:55 
4.7 


18:34 
1.7 

19:44 
2.4 

21:15 
2.8 

22:50 
3.1 


20:12 
4.7 

20:48 
5.0 

21:24 
5.2 

21:54 
5.2 

22:27 
5.2 

23:00 
6.1 

23:35 
5.0 


17:38 
1.5 

17:40 
2.1 


20:15 
4.2 

20:26 
4.4 

20:38 
4.6 

20:55 
4.8 

21:18 
5.0 


FEBRUARY. 


i 


Day  of— 


E 


P 

N 


i 


8 


W. 


Mo. 


Time  and  Helf  ht  of  High  and 
Low  water. 


W      1 

Th    2 


F 

S 

s 

M 

Tu 

W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 
F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


3.-00  8:20  14:55      21:43 

1.8  4.6  -1.3  5.1 

3-.38  9:05  15:30      22:10 

1.3  4.3  -0.8         5.1 

4:16  9:58  16:06      22:35 

0.9  4.0  -0.1         5.0 

4:58  10:50  16:40      23K)5 

0.5  3.6  0.6         5.0 

5:48  11:50  17:13      23:44 

as  3.1  1.4         4.9 

6:55  13:28  17:44    .    .    . 

0.1  2.7  2.2    ..    . 

0:20  8:12 

4.7  -0.2 

1:10  9:38  18:40      21:05 

4.6  -0.6  3.6         3.6 

2:27  10:50  19:15      23:15 

4.4  -1.1  4.1  3.5 

4.-00  11:50  19:35    .    .    . 

4.4  -1.5  4.4    ..    . 

0:22  5:14  12'.35      19-.57 

3.0  4.6  -1.8         4.7 

1:10  6:18  13:18      20:24 

2.6  4.8  -1.9  5.0 

1:54  7:13  13:57      20:48 

1.9  4.7  -1.7         5.2 

2:30  8:02  14:32      21:12 

1.4  4.7  -1.4         5.3 

3:12  8:48  15K»      21:37 

0.9  4.5  -0.9         5.3 

3:50  9:30  15:40      22:04 

0.6  4.2  -0.3         5.2 

4:23  10:15  16:07      22:25 

0.5  3.8  0.4         4.9 

5:00  11:00  16:25      22:50 

0.5  3.2  1.1         4.7 

5:45  11:50  16:35      23:10 

0.6  2.7  1.7         4.5 

6:38  13:28  16:50      23:25 

0.6  2.4  2.2         4.3 

7:38  23:28 

0.7  4.1 

9:00  23:30 

0.6  3.9 

10:15  18:15 

0.3  3.8 

11.-05  19K)6 

0.0  4.0 

0:00  4:00  11:47      19:32 

3.3  3.4  -0.4         4.3 

0:48  5:15  12:20      19:36 

2.9  3.8  -0.7         4.6 

1K)7  6:10  12:55      19:50 

2.3  4.1  -1.0         4.8 

1:36  6:58  13:30      20:10 

1.7  4.4  -1.1  5.1 


MARCH. 


a  I  Day  of— 


pg    W. 'Mo. 


E 


N 


w 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
8 

S 

• 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

EJTh 


O 
E 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


2:05 
1.0 

2:40 
0.5 

3:10 
0.0 

3:48 

-a  4 

4:30 
-0.5 

5:20 
-0.5 

6:20 
-0.4 

7:42 
-0.3 


7:46 
4.7 

8:28 
4.7 

9:14 

4.7 

9:56 
4.3 

10:48 
3.8 

11:53 
3.3 

13:45 
2.8 


14.-04 
-0.9 

14:42 
-0.6 

15:15 
0.0 

15:50 
0.6 

16:20 
1.3 

16:46 
2.1 

17:10 
2.7 


20:33 
5.2 

21:00 
5.3 

21:30 
5.3 

22:00 
5.2 

22:25 
5.1 

22:54 
4.9 

23:25 
4.5 


0:10  9:17  18:28      23:25 

4.2  -0.4  3.8  3.5 

2:15  10:44  18:45    .    .    . 

3.8  —0.6  4.2    ..    . 

0:00  4:15  11:40      19K)6 

2.9  3.8  -0.8  4.5 

0:36  5:34  12-.26      19:25 

2.4  4.0  -LO         4.8 

1:10  6:34  13.-05      10:44 

1.7  4.4  -0.9  5.0 

1:40  7:24  13:36      20:04 

1.0  4.6  -0.6  5.1 

2:16  8:05  14:12      20:26 

0.4  4.6  -0.3         5.2 

2:42  8:45  14:42      20:56 

0.0  4.5  0.1         6.1 

3:12  9:22  15:08      21:15 

-0.2  4.2  0.6         5.1 

3:44  10:00  16:28      21:36 

-0.3  3.8  1.1         4.9 

4:15  10:35  15:45      21:50 

-0.2  3.4  1.6         4.7 

4:45  11:12  15-J>2      22:00 

0.0  3.0  2.1         4.5 

5:20  12.-08  16:02      22K)5 

0.2  2.6  2.5         4.2 

6.-04  22:10 

0.4  4.0 

7:05  22:44 

0.5  3.8 

8:40  17:44 

0.6  3.6 

10:00  18.-00 

0. 4  4. 0 

0:08  3:55  10:56      18:20 

2.8  3.0  0.1  4.2 

0:10  5:15  11:44      18:34 

2.1  3.5  -0.1  4.6 

0:35  0:10  12.-24      18:54 

1.3  4.0  -0.2  4.9 

1:05  7:00  13:10      19:20 

0.5  4.6  -0.2         5.1 

1:32  7:42  13:60      19:54 

-0.2  4.9  -0.1         5.3 

2K)6  8:22  14:22      20:20 

-0.8  4.9  0.3         5.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Aden  Mean  Local  Civil  for  the  meridian  44°  59^  E.;  0^  is  midnight,  12<>  is  noon;  all  hours  less  than  12  are  In 
the  forenoon  (a.  fn.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  Instance, 
15:47  is  8:47  p.  m. 

#,  new  moon;  ^.  1st  quar.;  O*  full  moon;  C^,  Sd  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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APRIL. 

MAY. 

JUNE. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

W.Lmo. 

W.  Mo. 

1 

W.JMo. 

S 

1 

2:45 
-1.3 

9:10 
4.8 

14:55 
0.8 

20:48 
5.4 

M 

1 

8:06 
-2.2 

lOXkS 
4.6 

15:20 
2.3 

20:46 
5.8 

Th 

1 

4:35 
-1.7 

12.-05 
4.6 

17:36 
2.8 

22:12 

4.0 

P 

s 

2 

3:24 
—1.5 

10:00 
4.5 

15*.30 
1.4 

21:18 
5.3 

Tu 

2 

3:55 
-2.0 

11K)8 
4.3 

10:08 
2.7 

21:22 
4.8 

F 

2 

•  5:28 
-1.0 

13.-00 
4.6 

19H)8 
2.5 

23-.30 
3.2 

;m 

3 

4:10 
-L4 

UKX) 
4.0 

16.'05 
2.1 

21:48 
5.0 

N 

W 

3 

4:42 
-1.5 

12:22 
4.2 

17:15 
3.1 

22:04 
4.3 

S 

3 

6:24 
-0.2 

18:56 
4.6 

20:40 
2.0 

•  •        • 

•  •       • 

ITu 

1 

4 

5H)0 
-1.2 

12:10 
8.6 

16:44 
2.7 

22:18 

4.7 

Th 

4 

5:45 
-0.9 

13:48 
4.1* 

19H)5 
3.2 

23:00 
3.6 

1> 

s 

4 

1:20 
2.7 

7:26 
0.6 

14:45 
4.6 

21:55 
1.3 

-N 

w 

5 

6.-00 
-0.7 

14:15 
3.5 

17:10 
3.3 

22:50 
4.1 

:> 

F 

5 

6:52 
-0.3 

15:10 
4.3 

21:30 
2.7 

•  •        • 

•  •        • 

£ 

M 

5 

3:23 
2.7 

8:43 
1.2 

16'.30 
4.5 

22:45 
0.6 

D 

Th 

6 

7:18 
-0.4 

16:35 
8.7 

20:50 
3.5 

•  •        • 

•  •        « 

S 

6 

1.-05 
3.0 

8:15 
0.2 

16:00 
4.3 

22:40 
1.9 

Tu 

6 

4:55 
2.9 

9:48 
L7 

16.-04 
4.5 

2325 
0.2 

F 

7 

0:00 
3.5 

8:53 
-0.1 

17:25 
4.2 

23:22 
2.8 

s 

7 

3:30 
2.8 

9:35 
0.6 

16:38 
4.4 

23:23 
1.2 

W 

7 

6.-05 
3.2 

10:40 
2.1 

16:35 
4.6 

■        •       • 
•        •       • 

S 

8 

2:55 
3.2 

10:20 
M).l 

17:54 
4.5 

23:54 
2.0 

M 

8 

5:00 
3.2 

10:40 
0.9 

17:10 
4.5 

23:55 
0.5 

Th 

8 

0:00 
-0.3 

7K)0 
8.5 

1128 
2.5 

17K» 
4.6 

S 

9 

4:45 
3.4 

11:20 
0.0 

18:12 
4.6 

•        •        • 
«        •        ■ 

£ 

Tu 

9 

5:58 
3.5 

11:32 
1.2 

17:36 
4.6 

•  •        ■ 

•  •        • 

F 

9 

0-.80 

-a8 

7:48 
3.6 

12:08 
2.8 

1726 

4.7 

M 

10 

0:25 
1.3 

5:55 
3.8 

12K)5 
0.2 

18-.83 
4.7 

W 

10 

0:24 
0.0 

6:45 
3.8 

12:06 
1.4 

18:00 
4.7 

S 

10 

0.67 
-1.1 

8:22 
8.8 

12:40 
3.0 

17-.56 
4.6 

Tu 

11 

0-.50 
0.6 

6:45 
4.1 

12:45 
0.3 

18:55 
4.8 

Th 

11 

0:50 
-0.5 

7:28 
4.0 

12:40 
1.8 

18:23 
4.8 

s 

11 

1:20 
-1.3 

8:55 
3.8 

13M 

3.1 

1820 
4.6 

£ 

W 

12 

1:15 
0.2 

7:24 
4.3 

13:16 
0.6 

19:18 
4.9 

F 

12 

1:20 

-a9 

4.0 

13:08 
2.0 

18:46 
4.8 

2 

M 

12 

1:50 
-1.3 

9:24 
4.0 

13:40 
3.2 

18:45 
4.5 

O 

Th 

13 

1:44 
-0.3 

8:02 
4.4 

13:44 
0.9 

*19a8 
5.0 

o 

6 

13 

1:45 
-1.1 

8:42 
4.0 

13:34 
2.3 

19:10 
4.8 

S 

Tu 

13 

2:14 
-1.4 

9:50 
4.1 

1425 
8.2 

19:10 
4.4 

F 

14 

2:12 
-0.6 

8:38 
4.3 

14:06 
1.2 

20:00 
5.0 

S 

14 

2:10 
-L2 

9:17 
4.0 

13-.56 
2.5 

1927 
4.8 

W 

14 

2:44 
-L4 

10:10 
4.2 

15X)0 
3.2 

19:40 
4.2 

S 

15 

2:38 
-0.8 

9:13 
4.1 

14:35 
L6 

20:20 
4.9 

A 

M 

15 

2:40 
-L2 

9:46 
3.9 

14.25 

2.7 

19:44 
4.7 

Th 

15 

3:14 
-L8 

10-.50 
4.3 

15:45 
3.1 

2020 
4.1 

s 

16 

3:06 
-0.9 

9:46 
3.8 

14:54 
2.0 

20-.36 

4.8 

Tu 

16 

3:06 
-1.2 

10:20 
3.8 

14:55 
3.0 

20:00 
4.5 

F 

16 

3:45 
-LI 

11:20 
4.8 

16:40 
3.0 

21:00 
'3.7 

M 

17 

3:35 
-0.7 

10:22 
3.5 

15:15 
2.3 

20:50 
4.7 

S 

W 

17 

3'.32 
-1.1 

11:02 
3.8 

15:30 
3.2 

20:20 
4.2 

8 

17 

4:20 
-0.7 

11:50 
4.6 

17:43 
2.6 

22.-05 
3.3 

A 

Tu 

18 

4:05 
-0.6 

11:02 
3.4 

15:28 
2.7 

2im 

4.4 

Th 

18 

4.^ 
-0.8 

11:43 
3.8 

16:28 
3.3 

20:50 
3.9 

S 

18 

5KU 
-0.2 

12:28 
4.5 

18:48 
2.2 

2325 
2.0 

8 

W 

19 

4:85 
-0.4 

11:55 
3.1 

15:45 
3.0 

21:15 
4.1 

F 

19 

4:40 
-0.6 

12:34 
3.9 

17:45 
3.2 

21:30 
8.5 

a 

M 

19 

5:52 
0.6 

13KX) 
4.6 

19:48 
L5. 

•  ■        • 

•  •        ■ 

a 

Th  20 

5:10 
-0.2 

5:55 
0.1 

7:10 
0.4 

8:40 
0.6 

21:27 

C 

S 

s 

M 
Tu 

20 
21 
22 
23 

5:28 
-0.2 

6-.30 
0.3 

1:10 
2.7 

3:24 
2.8 

13:25 
4.1 

14:15 
4.2 

7:42 
0.8 

9K)0 
1.1 

19*.55 
2.9 

21:10 
2.8 

14:55 
4.3 

15-.35 
4.6 

22-.55 
8.0 

•  •        ■ 

•  •        • 

21:45 
1.8 

22'.80 
0.5 

£ 

TSi 

OA 

1K» 
2.7 

'^ 

4:38 
3.0 

5:55 
8.5 

6:46 
1.1 

7J» 
LO 

9:05 
2.1 

10:16 
2.4 

13:40 
4.7 

14*.80 
4.9 

1520 
5.0 

16:10 
5.3 

20:48 
0.7 

21:48 
-0.2 

22:44 
-LO 

23:35 

-L7 

3.8  ■ 

JLU   AfV 

1 

F 

S 

s 

21 
22 
23 

15:14 
3.4 

•       ■        • 

•        •        • 

w 

Th 
F 

21 
22 
23 

15:57 
3.7 

16:25 
4.1 

23:00 
2.7 

•  •        • 

•  •        ■ 

M 

24 

8:40 
2.9 

9:55 
0.6 

16-.55 
4.4 

23:25 
1.2 

£ 

W 

24 

4:47 
8.3 

10:05 
1.4 

16:20 
4.9 

23:16 
-0.4 

8 

24 

6:56 
3.9 

11:25 
2.7 

17:00 
5.4 

•  •        ■ 

•  •        • 

Tu 

25 

5.-00 
3.4 

11:02 
0.6 

17:22 
4.7 

23:50 
0.4 

Th 

25 

6:50 
3.8 

11.-05 
1.6 

17:08 
5.2 

23:57 
-1.3 

S 

25 

0:24 
-2.3 

7:45 
4.4 

1228 
2.8 

17^2 

5.5' 

£ 

W 

26 

5:58 
4.0 

11:60 
0.6 

17:58 
5.0 

•  «        • 

•  •        ■ 

F 

26 

6:45 
4.3 

11:57 
1.8 

17:42 
5.4 

•        •        • 
■        •        • 

P 

M 

26 

1:12 
-2.6 

8:36 
4.8 

1326 
2.8 

18:48 
5.5 

Th 

27 

0:25 
-0.5 

6:45 
4.5 

12:34 
0.7 

18:30 
5.3 

S 

27 

0:40 
-2.0 

7:37 
4.6 

12:48 
2.0 

18:20 
5.6 

Tu  27 

1 

2:00 
-2.7 

9:22 
5.0 

1420 
2.7 

19-.35 
5.3 

F 

28 

1.-00 
-L2 

7:34 
4.8 

13:15 
1.0 

19K)5 
5.5 

f 

s 

28 

1:25 
-2.3 

8:28 

4.7 

13:36 
2.3 

19.-04 
5.6 

W  28 

2:45 
-2.5 

10.-04 
&.1 

15:18 
2.5 

2028 
4.9 

• 

S 

29 

1:40 
-1.6 

8:22 
4.9 

13:55 
L4 

19:36 
5.6 

M 

29 

2:10 
-2.7 

9:20 
4.8 

14.-28 
2.5 

19:45 
5.5 

Th  29 

1 

3-.32 
-2.1 

10:45 
6.2 

1620 
2.3 

21:25 
4.4 

P 

§ 

30 

2:25 
-2.1 

9:14 
4.8 

14:36 
1.8 

20:10 
5.5 

N 

Tu 
W 

30 
31 

2:55 
-2.6 

3:45 
-2.2 

10:15 
4.8 

11:08 
4.7 

15:20 
2.7 

16:22 

2.8 

20:30 
5.2 

21:16 
4.5 

F 

30 

4:18 
-L5 

11:30 
5.1 

1725 
2.0 

2225 
3.8 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  wat«r.  The  heights,  In  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  18  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on 
the  chart,  unless  a  minus  (—)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Aden  Mean  Local  Civil  for  the  meridian  44°  69'  £.;  0»>  is  midnight,  12>>  is  noon;  all  hours  leas  than  12  are  in 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
16:47  is  3:47  p.m. 

#,  new  moon;  3),  Ist  quar.;  Oi  ^"IJ  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee.  | 
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JULY. 


9 


.Dayof— 


W.  Mo. 


8 


EM 
Tu 


I 


W 


1 
2 
3 
4 
6 


F 

« 

S 

I 

A    8 
siM 

0 


Th    6 
7 


8 

9 

10 


N 

P 


E  M 

Tu 

1 

C  W 

Th 

F 

S 

H 

M 

Tu 

W 

Th 

F 

S 


Tu  11 
w!l2 
Th'l3 
F  14 
S  1 15 
S!l6 
17 


E 


18 

19 

20 

21 

22 

23 

24.1 

25 

26 

27 

28 

29 

30 

31 


Time  and  HeU ht  of  High  and 
Low  water. 


6:00 

-a? 

6:45 
0.1 

1:04 
2.8 

2:62 
2.6 

4:56 
2.6 

6:30 
3.0 

7:34 
3.3 

0:05 
-0.7 

0:36 
-1.0 

1.-00 
-1.2 

1:30 
-1.8 

1:55 
-L4 

2:27 
-1.4 

2:66 
-1.3 

8:30 
-1.0 

iM 

-a  6 

4.42 
0.1 

6:18 

a8 

0*.62 
2.8 

2:47 
2.6 

6H)0 
2.9 

6:20 
8.4 

7:10 
8.9 

0:16 
-2.1 

1:06 
-2.4 

1:60 
-2.4 

2:82 
-2.1 

8:14 
-1.7 

3:66 
-LO 

4:30 

-as 

6:10 
0.6 


12:10 
6.0 

12:60 
4.9 

6-.38 
0.9 

7:26 
1.7 

8:06 
2.3 

9:00 
2.8 

10:10 
3.2 

8:16 
3.7 

8:40 
3.8 

9:00 
4.2 

9:16 
4.3 

9:26 
4.4 

9:46 
4.6 

10.-06 
4.7 

10:36 
4.8 

11:02 
4.8 

11:80 
4.8 

12:02 
4.8 

6.-00 
1.4 

6:62 
2.1 

8:00 
2.6 

9:84 
8.0 

11^4 
8.2 

7:60 
4.4 

8:27 
4.8 

9:00 
6.0 

9:36 
6.2 

10:06 
6.8 

10:88 
6.2 

11:12 
5.1 

11:45 
4.8 


18:32 
1.7 

19:45 
•  1.3 

13:32 
4.7 

14:10 
4.5 

14:45 
4.4 

16:20 
4.4 

16:00 
4.4 

11:20 
3.4 

12:10 
3.4 

13:20 
3.4 

13:60 
3.2 

14:27 
3.0 

16:06 
2.8 

16:44 
2.4 

16:25 
2.0 

17:10 
1.6 

17U>8 
1.1 

18:56 
0.7 

12:42 
4.9 

18:30 
4.9 

14:25 
6.0 

16:82 
6.0 

16:40 
6.2 

12:28 
2.9 

13:26 
2.6 

14:18 
2.2 

16:10 
1.8 

16H)0 
1.4 

16:50 
1.1 

17:42 
0.9 

18:36 
0.8 


23:36 
3.2 


20:54 
0.9 

22.00 
0.5 

22:54 
0.0 

23-.35 

-a  4 


16:40 
4.3 

17:17 
4.3 

17-.52 
4.3 

18'.30 
4.3 

19:06 
4.3 

19:50 
4.2 

20:34 
4.0 

21:25 
3.7 

22:24 

3.5 

23:28 
3.1 


20:04 
0.1 

21:15 
-0.6 

22:22 
-1.1 

23:22 
-1.7 


17:44 
5.3 

18:42 
5.3 

19:38 
5.0 

20:32 

4.8 

21:25 
4.4 

22.*20 
3.0 

23:18 
3.3 


AUGUST. 


a 

8 


A 

S 


O 


E 


N 
P 


E 


Dayof— 


W. 


Tu 

W 

Th 

F 

S 

s 

M 

Tu 


Mo. 


Th 
F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 


1 
2 
3 
4 
5 
6 
7 
8 


W     9 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


F:25 


s 

26 

s 

27 

M 

28 

Tu29 

W  30 

Th 

31 

Time  and  Height  of  High  and 
Low  water. 


0:30  5:40  12:15  19:45 

2.0  1.4  4.6  0.7 

2:18  5:54  12:44  21:00 

2.5  2.1  4.4  0.5 

13:18  22:10 

4.2  0.2 

14:00  23:04 

4.0  -0.1 

7:25  11:15  15:00  23:40 

3.7  3.6  3.8  -0.4 

8:10  12:10  l'6:05  .    .    . 

V.  V  o.  0  3.  V  .     .     . 

0:10  8:15  13:00  17:06 

-0.6  4.0  3.3  4.0 

0:38  . 8:20  13:20  17:50 

-0.0  4.3  3.1  4.1 

1:04  8:30  13:44  18:38 

-1.0  4.6  2.7  4.1 

1:35  8:40  14:12  19:20 

-1.1  4.6  2.2  4.3 

2:05  9:00  14:44  20:04 

-1.1  4.8  1.7  4.3 

2:38  9:20  15:18  20:48 

-0.9  5.0  1.3  4.2 

3:10  9:47  15:54  21:36 

-0.6  6.1  0.8  4.1 

3:45  10:10  16:30  22:30 

0.0  5.0  0.4  3.7 

4:15  10:40  17:17  23:20 

0.7  6.0  0.2  3.3 

4:50  11:14  18:15  .    .    . 

1.8  4.9  0.0  ..    . 

0:40  5:18  11:48  19:25 

2.8  2.1  4.8  -a2 

8:18  6:40  12:35  20:48 

2.7  2.6  4.7  -a5 

6:10  7:40  13:45  22:08 

8.3  3.2  4.5  -0.9 

6:38  10:00  15:15  23:16 

8.8  8.4  4.4  -1.3 

7:02  11:45  16:40  .    .    . 

4.2  3.1  4.6  ..    . 

0:06  7:28  12:37  17:60 

-L6  4.5  2.6  4.8 

0:64  7:66  13:24  18:48 

-1.7  4.9  L8  4.8 

1:34  8:20  14K)5  19:40 

-1.6  6.2  L2  4.8 

2:10  8:46  14:48  20:30 

-1.3  5.2  0.7  4.7 

2:46  9:14  16:28  21:17 

-a8  5.3  a4  4.4 

3:24  9:42  16.-06  22:05 

-0.2  6.2  0.2  4.0 

8:56  10:10  16:46  22:55 

a5  5.0  a2  3.5 

4:20  10:36  17:32  23:55 

•  1.2  4.8  0.2  2.9 

4:40  11:00  18:26  .    .    . 

1.8  4.5  0.4  ..    . 

1:42  4:50  11:17  19:34 

2.5  2.4  4.2  0.5 


SEPTEMBER. 


8 


A 

8 


Dayof— I 


O 


N 
P 


B 


A 

S 
3) 


w. 


F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 
Tu 
W 

Th 

F 

S 

S 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


H:28  20:55 

3.9  0.5 

11:40  22:08 

3.7  0.3 

7:00  22:55 

3.8  0.1 

7:10  12:15  16:00  23:35 

3.9  3.1  3.3  -0.2 

7:17  12:46  17:10  .    .    . 

4.2  2.7  3.5  ..    . 

0:06  7:20  12:66  18:00 

-0.4  4.4  2.2  3.9 

0:40  7:28  13:20  18:44 

-0.6  4.7  1.6  4.2 

1:08  7:46  13:45  19:26 

-0.6  4.9  1.0  4.4 

1:42  8.-07  14:15  20:08 

-0.5  5.1  a4  4.6 

2:18  8:32  14:45  20:54 

-0.3  5.1  -0.1  4.6 

2:54  9.K)3  15:20  21:34 

0.1  5.1  -0.5  4.3 

3:25  9:28  16:00  22:24 

0.7  6.1  -0.6  4.0 

8:56  9:66  16:48  23:25 

L4  5.0  -a7  3.5 

4:23  10:22  17:45  .    .    . 

2.1  4.9  -0.5  .    .    . 

0:66  4:50  10:52  18:56 

3.0  2.7  4.6  -0.4 

4:56  6:50  11:36  20:30 

8.3  8.1  4.2  -0.4 

5:47  8:50  18:22  22:00 

8.7  -8.6  8.8  -0.5 

6:10  11:20  15:40  23:05 

4.2  3.0  8.7  -0.7 

6:30  12:00  17K)6  23:54 

4.6  2.3  4.1  -0.8 

6:50  12:38  18.-06  .    .    . 

4.8  1.6  4.4  ..    . 

0:36  7:10  13:12  19:00 

-a?  6.0  0.8  4.6 

1:12  7JS2  13:46  19:45 

-0.6  6.2  0.2  4.7 

1:60  8:00  14:15  20:27 

-0.2  5.2  -0.2  '      4.7 

2:20  8:28  14:50  21K)8 

0.2  6.2  -0.5  4.4 

2:50  8:52  15:26  21:50 

0.7  6.1  -0.6  4.0 

3:16  9:15  16:00  22:32 

L2  5.0  -0.5  3.5 

3:35  9:35  16:37  23:20 

1.8  4.7  -0.3  3.1 

3:45  9:45  17:15  .    .    . 

2.4  4.4  0.1  ..    . 

0:40  3:50  9:48  18:00 

2.8  2.7  4.1  0.4 

10-.30  19H)4 

3.8  0.6 


The  tides  are  placed  in  the  order  of  oc>currence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Chifrts  for  this  region,  and 
which  is  2.4  feet  below  mean  sea  level.  To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  ( — )  sign  is  before  the  height,  in  which  ca.se  subtract  it. 

The  time  used  is  Aden  Mean  Local  Civil  for  the  meridian  44®  59'  E.:  0*"  is  midnight,  12»»  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  Is 
3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  full  moon;  C  3d  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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OCTOBER. 


NOVEMBER. 


DECEMBER. 
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Tu 

W 

Th 
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Tu 

W 

Th 

F 

S 

s 

M 

Tu 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Time  and  Heteht  of  High  and 
Low  Water. 


I 


4:20  20:36* 

8.7  0.7 

5:10  21:50 

3.9  0.6 

6:30  12:00  16:02      22:45 

4.1  2.5  2.9  0.5 

5:56  12:06  17:07      23'.24 

4.2  2.0  3.3  0.2 

6:08  12.-22  17-.67    .    .    . 

4.6  1.2  3.8    .    .    . 

0.-05  6:28  12:45      18:40 

0.1  4.9  0.5         4.3 

0:45  6:55  13:10      19:20 

0.1  5.1  -0.2          4.7 

1:20  7:22  13:42      20:00 

0.2  5.2  -0.9          4.8 

1:56  7:50  14:20      20:48 

0.5  5.4  -1.3         4.8 

2:30  8:15  15:00      21:35 

1.0  5.4  -1.5         4.5 

3:02  8:45  15:40      22:30 

1.6  5.3  -1.5          4.1 

3:38  9:15  16:28      23:40 

2.2  5.1  -1.3          3.7 

4:17  9:45  17:25    .    .    . 

2.8  4.7  -0.9    .    .    . 

1:25  5:00  10:15      18-.35 

3.5  3.3  4.2      -0.5 

3:45  8:00  11:00      20:10 

3.8  3.4  3.5      -0.1 

4:46  10:50  14:15      21:38 

4.2  2.9  3.1         0.0 

5:18  11:26  16:18      22:44 

4.4  2.1  3.3         0.1 

5'.36  11:55  17:30     23:35 

4.6  1.3  3.7  0.3 

6K)0  12:24  18:20    .    .    . 

4.8  0.6  4.1    ..    . 

0:18  6:25  12:50      19.-04 

0.4  4.9  -0.1          4.4 

0-.60  6:50  13:20      19:45 

0.7  5.1  -0.6          4.5 

1:20  7:15  13*.52      20:24 

1.0  5.1  -1.0          4.4 

1:50  7-.37  14:22      21  K» 

1.4  5.1  -1.2  4.2 
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2.2 

21:45 
2J> 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  2.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  tne  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Aden  Mean  Local  Civil  for  the  meridian  44^  59'  £. ;  0>>  is  midnight,  12i>  is  noon;  all  hours  less  than  12are  in  the 
forenoon  (a.  m.) ,  all  greater  are  in  the  afternoon  (p.  m.)  and  when  dimlniflhed  by  12  give  the  times  after  noon;  for  instance,  16:471s 
8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  Oi  'ull  moon;  <][•  ^  quar.;  £,  moon  on  the  equator;  N,  8,  moon  farttiest  north  or  aonth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

tt  of  High  and 
ater. 

SEPTEMBER. 

• 

1 

Day of— 

1 

Time  and  Height  of  High  and 
Low  water. 

• 

Day  of— 

Time  and  Heigb 
LowW 

^ 
^ 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

S 

Mo. 

1 

W. 

Mo. 

1 

W. 
F 

Mo. 
1 

5:20 
4.1 

1128      17:45 
0.4         4.4 

•  •        • 

•  •        • 

Tu 

0:15       6:21 
.     0.5         3.9 

12.23      18'.39 
0.7         4.2 

0:46       6:46 
1.2         32 

12:30 
1.5 

19:13 
3.3 

s 

2 

0:05 
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6:12      12:20 
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OCTOBER. 


93 


£ 
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p 
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Day  of— 


W.  Mo. 
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H 
M 
Tu 
W 
Th 
F 
S 
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Tu 
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Th 
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S 
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Th 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Tu  24 
W  25 

Th  26 

I 

F    27 

I 

S  28 
S  29 
M  30 
Tu31 


Time  and  Height  of  High  and 
Low  water. 


0:35 
1.6 

1:53 
1.9 

4:13 
1.9 

5:30 
1.6 

0:17 
3.4 

0:48 
3.9 

1:18 
4.3 

1:48 
4.6 

2:18 
4.8 

2:51 
4.8 

3:25 

4.8 

3'.50 
4.6 

4*.38 
4.2 

5:25 
3.8 

1.1 

1*^2 
1.5 

3:34 
1.5 

5:06 
1.2 

0:02 
3.8 

0:45 
4.2 

1:20 
4.5 

1:53 
4.6 

2:23 
4.7 

2:53 
4.6 

3:22 
4.4 

3:50 
4.2 

4:16 
3.9 

4:47 
3.7 

5:27 
3.4 

6:22 
3.1 

0:58 
1.8 


6:48 
2.9 

8:48 
2.7 

10:56 
2.9 

11:48 
3.3 

6:13 
1.0 

6:48 
0.6 

7:18 
0.2 

7:48 

ao 
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-0.2 

8:58 

-a  2 

0:28 

-ai 

10.*06 

a2 

10:45 
0.6 

11:32 
1.0 

0:29 
3.4 

8:14 
3.1 

10:12 
3.3 

11:25 
3.7 

6.-01 
0.7 

6:43 
0.3 

7:18 
0.1 

7:52 
0.0 

8:22 
0.0 

8:51 
0.1 

9:20 
0.3 

9:50 
0.6 

10:20 
0.9 

10:48 
1.2 

11:27 
1.5 

12:33 
1.8 

7:66 
2.9 
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1.9 

16:26 
2.1 

17:20 
1.7 

18:07 
1.3 
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3.8 
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4.3 
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4.7 
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6.0 
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5.2 
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4.9 
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4.6 
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3.7 
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5.0 
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4.5 
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3.8 
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3.5 
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1.9 
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1.2 

23:50 
1.5 


20:53 
2.7 


NOVEMBER. 


S 


B 


O 


M 


E 


Day  of— 


W.  Mo. 


8 
A 


w 

Th 
F 

8 
H 
M 
Tu 
W 
Th 
F 
S 

M 

Tu 

W 

iTh 

F 

S 

s 

M 
Tu 
W 
Th 

F 

S 

s 

M 
Tu 
W 
Th 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Hel^t  of  High  and 
Low  water. 


3.-07 
1.8 

4:35 
1.5 

5:24 
LI 

0:06 
3.8 

0:40 
4.2 

1:15 
4.5 

1:51 

4.7 

2:28 
4.8 

3:06 
4.7 

3:48 
4.5 

4:30 
4.3 

6:27 
3.0 

0:07 
LI 

1:31 
L4 

3:10 
L3 

4:31 
LI 

5:27 
0.8 

0:18 
4.0 

0:56 
4.2 

1:30 
4.3 

2:01 
4.3 

2:32 

4.3 

3:01 
4.2 

3:30 
4.0 

4:00 
3.9 

4:34 

3.8 

6:17 
3.6 

6K)6 
3.4 

0:40 
L5, 

1:59 
L6 


9:44 
3.1 

10:47 
8.6 

11:32 
4.0 

6K)2 
0.7 

6:39 
0.3 

7:16 
0.1 

7:62 
-0.1 

8.30 
-0.1 

9:12 
0.0 

9:55 
0.3 

10:40 
0.6 

11:39 
LO 

6:37 
3.6 

8:10 
3.4 

9-.38 
3.6 

10:44 
3.9 

11:35 
4.2 

6:12 
0.6 

6:50 

a4 

0.4 

7:48 
0.4 

8:30 
0.5 

9:01 
0.6 

9:32 
0.8 

10:05 
LO 

10'.38 
L2 

11:23 
L3 

12:27 
L5 

7:18 
3.3 

8:31 
3.4 


10:22 
L6 

17:14 
L2 

17:52 
0.7 

12:11 
4.4 

12:49 
4.8 

13:26 
5.0 

14:03 
5.1 

14:42 
5.0 

16:22 
4.8 

16.-04 
4.4 

16:52 
4.0 

17:49 
3.6 

13K)0 
L3 

14:46 
L4 

16:13 
L2 

17:13 
0.8 

18:00 
0.5 

12:16 
4.4 

12:54 
4.6 

13-.30 
4.6 

14:04 
4.6 

14:36 
4.4 

15:07 
4.2 

15:36 
4.0 

16:06 
3.7 

16:40 
3.5 

17:23 
3.2 

18:23 
3.0 

13:47 
L5 

16:04 
L4 


22:40 
3.0 

23:28 
3.4 


18:28 

a3 

19K)3 
-0.1 

19:39 
-0.3 

20:17 
-0.3 

20-.55 
-0.3 

21:36 
-0.1 

22:18 
0.2 

23:07 
0.6 


19:12 
3.2 

21K)6 
3.2 

22:35 
3.4 

23:35 
3.7 


18:38 
a3 

19:12 
0.1 

19:45 
0.0 

20:17 
0.1 

20:48 
0.2 

21:18 
0.4 

21.48 
0.6 

22:20 
0.9 

22:55 
LI 

23:40 
1.4 


19:50 
2.9 

21:15 
3.1 


DECEMBER. 


£ 


P 

N 


E 


Day of— 


W. 


S 

A 


F 

8 

S 

M 

Tu 

W 

Th 

F 

S 

s 

M 

Tu 
W 
Th 
F 
8 
S 
M 
Tu 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Time  and  Height  of  High  and 
Low  water. 


W  20 

Th'21 

I 
FI22 


E 


8 

23 

S 

24 

M 

25 

Tu 

26 

W  27 

1 

Th,28 

F    29 

8    30 

S 

31 

3:15 
L4 

4:18 
L2 

6:11 

a9 
om 

4.0 

0:46 
4.3 

1:30 
4.6 

2:13 
4.6 

2:57 
4.6 

3:43 
4.6 

4*.33 
4.4 

5:30 
4.2 

Oim 
0.8 

1:16 
LO 

2:28 
LI 

8*.39 
LI 

4:43 
LO 

637 
LO 

0:33 
3.7 

1:13 
8.8 

1:50 
3.9 

2:22 
4.0 

2:50 
4.0 

3:25 
4.0 

3:63 
4.0 

4.-27 
4.0 

5KJ7 
3.9 

5:50 
3.9 

0K)7 
LI 

0:57 
L2 

1:56 
L3 

3:06 
L3 


9:37 
3.6 

10'.32 
3.9 

11:23 
4.2 

6:06 
0.6 

6:46 
0.4 

7:33 
0.2 

8:20 
a2 

9K)7 
0.2 

9*.66 
0.3 

10:42 
0.6 

11:45 
0.8 

6:30 
4.0 

7:38 
3.9 

8:45 
3.8 

9:50 
3.9 

10:48 
3.9 

11:40 
4.0 

6:25 

ao 

7:06 
0.9 

7:47 

as 

8:22 

a8 

8:56 

a8 

9:28 
a9 

lOKW 

ao 

10:36 
LO 

11:18 
LO 

12:06 
LO 

6:37 
3.8 

7:29 
8.8 

8:28 
3.8 

9:38 

3.8 


16«7 
LI 

16:50 
a  8 

17:46 

a4 

12:12 
4.6 

12:58 
4.7 

13:44 
4.8 

14:30 
4.7 

15:15 
4.6 

16.-02 
4.4 

16:56 
4.1 

17:66 
3.8 

12:56 
LO 

14:10 
LI 

15:23 
LO 

1627 
LO 

17:22 

as 

18K)6 

a7 

12:26 
4.1 

13:09 
4.1 

13:49 
4.1 

14:25 
4.1 

14:57 
4.0 

15:30 
3.9 

16-.59 
3.8 

16:36 
3.7 

17:16 
3.6 

18:00 
3.4 

12:57 
LI 

13:56 
LI 

15Kn 
LI 

16:06 
a  9 


22:22 
3.3 

23:15 
3.6  • 


18:30 

ai 

19:15  I 
-0.1 

19:58 
-0.2 

20:42 
-0.2 

21:28 

-ai 

22:15! 
0.2 

23K)7 
0.5 


19:06 
3.5 

20:25 
8.4 

21:45 
3.4 

22:51 
3.5 

23:47 

3.6 


18:49 

ae 

19:27 

a  5 

aoH)i 
a4 

20-J8 

0.5 

21:06 

as 

21:40 

a  6 

22:10 

a: 

22:45 

as 

23:23 
LO 


18:52 
3.3 

19:54 
3.3 

21:04 
3.3 

22:17 
3.4 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day;  j 
a  comparison  of  consecutire  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned  I 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  r^on.and 
which  is  2.8  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Cape  Town  Mean  Local  Civil  for  the  meridian  18<^  2ib''E.:  0^  is  midnight,  12<>  is  noon;  all  hours  less  than  12  are 
in  the  forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  O.  full  moon;  (C,  8d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  th£ 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

MARCH. 

s 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Heif  ht  of  High  and 
Low  water. 

Day  of— 

Time  and  Heishtof  Hl| 
Low  Water. 

?faand 

w 

W.  Mo. 

W. 
W 

1 

Mo. 

1 

W. 
W 

Mo. 

1 

S;   1 

2-.33 

ia6 

8:10 
1.2 

14:55 
10.0 

20:17 
1.4 

3:26 
1L7 

9:12 
-01 

15:46 
U.1 

21.-20 

a2 

233 

12.1 

8:18 

-a  4 

14:54 
1L7 

2028 
-0.3 

M 

2 

3.-04 

ia7 

8:45 

as 

15.-25 

lao 

20:50 

1.7 

Th 

2 

4:00 
11.8 

9:50 

-a  3 

16-.20 
U.1 

22:00 
0.2 

£ 

Th 

2 

3.-05 
12.5 

8:52 
-0  9 

15:25 
12.0 

21K)5 
-0.6 

Tu    3 

1 

3:37 

las 

9.-25 
0.6 

15:58 
101 

21:30 
1.1 

£ 

F 

3 

4:35 
1L7 

10:28 

-a  2 

16:55 
U.0 

22:40 
0.4 

F 

3 

3:42 
12.6 

9:30 
-LO 

16.-00 
12.0 

21:40 
-0.7 

W     4 

4:15 

las 

10:04 
0.6 

16:34 
10.1 

22:10 
1.2 

S 

4 

5:14 
11.3 

11:12 
0.4 

17:33 

ia7 

23.-25 
0.9 

S 

4 

4:15 
12.3 

10:08 

-a  7 

16:32 
1L7 

22:20 
-0.3 

Th 

5 

4:50 

ia7 

10:46 

a7 

17:14 

lao 

22:55 
1.4 

H 

5 

5:55 

ia7 

11:57 
LI 

18:16 
101 

•  •         • 

•  •        ■ 

s 

5 

4:54 
1L7 

10:45 
0.0 

17:10 
ILl 

23:02 
04 

F 

6 

5:32 

ia4 

11-35 
1.1 

17:58 
9.8 

23:45 
1.9 

D 

M 

6 

0:14 
1.7 

6:44 

lao 

12:52 
2.1 

19:10 
9.5 

P 

M 

6 

535 

lao 

1130 
LO 

17:53 

las 

23:54 
L4 

E    S 

7 

6:18 

lai 

12:28 
1.7 

18:48 
9.5 

*        •        • 

■         •        « 

Tu 

7 

1:20 
2.5 

7:44 
9.2 

14X10 
2.9 

20:20 
8.9 

1> 

Tu 

7 

6:22 
9.9 

12.'20 
2.2 

18:45 
9.4 

•            •            a 
«            «            • 

})   S     8 

.    1 

0:47 
2.4 

7:12 
9.7 

13:30 
2.2 

19:46 
9.2 

W 

8 

2:44 
3.1 

9:10 
8.6 

15:33 
3.4 

21:56 
8.7 

W 

8 

0:55 
2.6 

7.-27 
8.8 

1332 
3.4 

19:57 
8.6 

M     9 

2:00 
2.7 

8:17 
9.3 

14:40 
2.5 

21  K» 
9.1 

p 

Th 

9 

4:15 
3.0 

10:56 
8.7 

16-.55 
3.0 

23:28 
9.5 

N 

Th 

9 

2.-25 
3.4 

9:06 
8.1 

1520 
3.9 

21:48 
8.5 

Tu  10 

3:18 
2.8 

9:40 
9.2 

15:58 
2.5 

22:22 
9.3 

N 

F 

10 

5:35 
2.3 

12:20 
9.6 

18:02 
2.3 

•  V            • 

•  •         « 

F 

10 

4:14 
3.4 

11:05 
8.4 

17KK) 
3.5 

2325 
9.4 

iW  11 

4:85 
2.3 

11:04 
9.5 

17KJ6 
2.1 

23:37 

10  0 

S 

11 

0:35 
10  6 

6:35 
L4 

13:16 
106 

18:55 
L6 

S 

11 

5:40 
2.6 

1220 
9.5 

18:02 
2.6 

•  •        • 

•  •        • 

P   Th:  12 

5:38 
1.6 

12:16 

ia2 

18K» 
1.5 

•  •        • 

•  •         • 

s 

12 

1-.30 

n.7 

725 

a7 

14.-05 

n.4 

19:40 

ao 

s 

12 

030 

ia5 

6:34 
L7 

13:15 
10  6 

18:50 
L7 

^^    F    13 

0:40 
11.0 

6u35 
09 

13:15 
10.9 

18:57 
1.0 

O 

M 

13 

2:15 
12.5 

8«8 

ai 

14:50 
12.0 

20:20 
04 

M 

13 

1:20 
1L6 

7:17 
08 

13:50 
1L3 

19:30 
Ld 

C    S    14 

1-.35 
11.8 

7:27 

a3 

14:06 
11.5 

19:45 
0.6 

Tu 

14 

2:57 
12.9 

8:47 

-a  2 

15:25 
12.1 

20:58 
01 

O 

Tu 

14 

2.-00 
12.3 

7^5 

a2 

14:30 
12.0 

20:08 
0  4 

'  8    15 

2:22 
12.4 

8:14 
-01 

14:55 
11.8 

20-.30 
0.3 

W 

15 

3:35 
12.9 

9:25 

-a  2 

16:00 
12.0 

2135 

a2 

W 

15 

2:40 
12.8 

830 
OO 

15:00 
12.1 

20:38 
01 

M   16 

3:06 
12.7 

9K» 
-0  2 

15:40 
11.8 

21:12 
0.3 

E 

Th 

16 

4:12 
12.5 

10:00 
01 

16:34 

n.5 

22.-06 
0.6 

E 

Th 

16 

3:14 
12.7 

9:00 

ao 

15:35 
12.0 

21:07 
0  2 

-    !Tu  17 

1 

3'.50 
12.6 

9:44 
-01 

16:20 

11.5 

21:55 
06 

F 

17 

4:50 
1L8 

10:34 

ao 

17:05 

ia8 

22:40 
LI 

F 

17 

3:47 
12.2 

930 
0.2 

16:00 
1L5 

21:36 
0.4 

W  18 

4'.36 
12.2 

10:24 

a4 

17«5 
11.1 

22:38 
1.1 

8 

18 

5:20 
10  8 

11K)8 
L4 

1735 
10  0 

23:14 
L8 

8 

18 

4:15 
1L5 

9:55 
0  7 

16:30 
1L9 

22:05 
0.9 

Th  19 

1 

5:17 
11.6 

11:10 
1.0 

17:45 
10.4 

23:18 
1.7 

S 

19 

5'.54 
9.8 

11:37 
2.2 

18:06 
9.2 

23:50 
2.7 

S 

19 

4:45 
10.6 

1022 
L2 

17«0 
101 

22:35 

L5 

'e   F    20 

5:58 

ia7 

11*.52 
1.8 

18:25 
9.6 

•  •        • 

•  •        • 

M 

20 

6:25 
8.8 

12:14 
3.2 

18:40 
&4 

•  ■        • 

•  •        • 

M 

20 

5:10 
9.7 

10:46 
2.0 

17:18 
9.4 

23:06 
2.2 

S    21 

1 

0:02 
2.5 

6:42 
9.7 

12*.38 
2.7 

19:06 
8.9 

A 

Tu 

21 

0*.35 
3.6 

7:00 
7.9 

13K» 
4.0 

19:22 

7.8 

A 

Tu 

21 

535 
8.8 

11:18 
2.8 

17:45 

8.7 

23:45 
3.0 

a  n  22 

0:50 
3.3 

7:28 

13:30 
3.5 

19:56 
8.2 

W 

22 

1:35 
4.4 

7'M 
7.2 

14:14 
4.7 

2037 
7.8 

c 

W 

22 

6H» 
8.1 

11:52 
8.7 

1820 
8.1 

•  •         • 

•  •         ■ 

M 

23 

1:56 
4.0 

8:24 
8,0 

14:36 

4.1 

2102 
7.8 

Th 

23 

3:14 
4.7 

lOHX) 
6.9 

16:00 
4.8 

22:40 
7.5 

8 

Th 

23 

037 
3.9 

6:48 
7.6 

12:52 
4.5 

19:20 
7.5 

A  Tu  24 

1 

3:15 
4.3 

9:45 
7.6 

15:55 
4.3 

22:25 
7.7 

S 

F 

24 

4:54 
4.3 

11:47 
7.6 

17:14 
4.2 

23:55 

8.4 

F 

24 

2:02 
4.5 

8:15 
6.9 

14:48 
5.0 

2120 
7.3 

W  25 

4:35 
4.2 

11:15 
7.7 

16:56 
4.1 

23:47 
&2 

S 

25 

5:48 
3.5 

12:40 
8.5 

18:02 
3.4 

■        •         • 
•        •        • 

8 

25 

3-.55 
4.8 

10-.55 
7.3 

1634 
4.4 

23:08 
8.2 

Th  26 

5-.32 
3.8 

12:15 

a2 

17:45 
3.7 

•  •         • 

•  •        • 

s 

26 

0:44 
9.5 

630 
2.5 

13:15 
9.5 

18:42 
2.4 

S 

26 

5:12 

a4 

12KM) 
8.4 

17-30 
3.4 

■        •        • 
«        •        • 

S    F   27 

0:28 
8.9 

6:15 
3.2 

13.-02 

8.8 

18.-24 
3.1 

M 

27 

1:22 

ia5 

7K>7 
L4 

13:50 
104 

19:17 
L4 

M 

27 

0:05 
9.4 

6:00 
2.2 

12:40 
9.6 

18:14 
2.2 

'  S    28 

r 

1:10 
9.7 

6:52 
2.5 

13:40 
9.4 

19:00 
2.4 

• 

Tu 

28 

1*7 
11.4 

7:42 

a4 

14:20 
ILl 

19:63 
0.6 

Tu 

28 

0:50 

lao 

638 
LO 

13:15 
10  7 

18:50 
LO 

s 

29 

1:45 

ia3 

7:27 
1.7 

14:12 
10  0 

19-^ 
1.7 

W 

29 

127 

n.7 

7:15 
OO 

13:50 
11.6 

19:30 
-01 

•   M 

30 

2:20 
11.0 

8:00 
09 

14:43 
10.5 

20:08 
1.0 

K 

• 

Th 

30 

2K» 
12.4 

7:52 
-0.8 

1424 
12.2 

20.-05 
-08 

Tu31 

2:52 
11.4 

8:35 
03 

15:14 
109 

20:42 
05 

F 

31 

2:40 
12.8 

830 
-L2 

15:00 
12.5 

20:40 
-LI 

The  tides  are  placed  in  the  order  of  wcnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dajr: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heiKhts,  In  feet  and  tenths,  are  reckoned 
;  fTf>m  Mean  Low  Water  Springs,  which  Is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
■  which  is  6.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
i  unless  a  minus  (— )  sign  is  before  the  height,  in  which  ca.«*e  subtract  it.  In  order  to  refer  the  above  heights  to  the  plane  used 
'  upon  the  Portuguese  Charts  of  Lisbon  Harbor,  add  1.4  feet  to  each.    A  foot  is  about  three-tenths  of  a  meter. 

The  time  used  is  Portuguese  Standard,  for  the  meridian  9°  11'  W.:  0»>  is  midnight,  12*  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 

ia8:47p.m.  ^    .    . 

9.  new  moon;  ^.  1st  quar.;  Q,  full  moon;  <^,  8d  quar.;  £,  moon  on  the  equator;  N,  B,  moon  farthest  north  or  south  of  the 
j  equator;  A,  P,  moon  in  apogee  or  perigee. 

I — _ . — — — » 
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APRIL. 

MAY. 

JUNE. 

Moon. 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

.  1 

B 

8 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.Mo. 

W.  Mo. 

1 

W. 
Th 

Mo. 

1 

S 

1 

3:18 
12.8 

-1.2 

15:35 
12.4 

2124 
-1.3 

M 

1 

3:42 
12.1 

922 
-0,4 

16:00 
12.1 

21:50 
-0.5 

5:15 
10.6 

10:50 
L5 

1732 
ILO 

23:32 
L3 

P 

s 

2 

3:56 
12.4 

9:45 
-0.7 

16:14 
12.0 

22:02 
-0.6 

N 

Tu 

2 

4*.30 
11.4 

10:06 
0.4 

16:45 
1L4 

22:38 
0.4 

F 

2 

6:15 
9.9 

11:50 
2.4 

18:30 
10.3 

«        •       • 

M 

8 

4:86 
11.7 

1025 
0.1 

16:54 

n.3 

22:46 
0.3 

W 

3 

5:17 
10.5 

10:56 
L5 

17:37 
10.5 

23:35 
1.5 

D 

S 

3 

0:42 
2.1 

720 
9.3 

13K)4 
3.1 

19:40 
9.8 

Tu 

4 

5:22 
10.7 

11:10 
1.2 

17:40 
10.4 

23:40 

1.4 

Th 

4 

6:15 
9.5 

11:55 
2.7 

18:36 
9.7 

•        •        ■ 

s 

4 

2:00 
2.6 

8:30 
8.9 

14:30 
3.3 

20:45 
9.4 

N 

W 

5 

6:15 
0.6 

12:00 
2.5 

18:36 
9.4 

•  •         • 

•  •        • 

1> 

F 

5 

0:50 
2.6 

7:30 
8.7 

13:18 
3.6 

19:55 
9.1 

E 

M 

5 

3:15 
2.7 

9:40 
8.9  . 

15:45 
3.2 

22:00 
9.4 

D 

Th 

6 

0:48 
2.7 

725 
8.5 

1320 
3.7 

19:56 
8.6 

S 

6 

225 
3.1 

9:00 
8.4 

15:06 
3.7 

21:25 
9.1 

Tu 

6 

420 
2.7 

10:48 
9.1 

16:50 
2.9 

23.-05 

9.6 

F 

7 

2:30 
3.5 

9:14 
8.0 

1520 
4.1 

21:42 
8.6 

s 

7 

3:55 
2.9 

10:30 
8.8 

1628 
3.2 

22:40 
9.6 

W 

7 

'    5:12 
2.4 

11:40 
9.5 

17:35 
2.6 

•  •       • 

•  •        • 

S 

8 

4:15 
8.3 

11:00 
8.5 

16:54 
3.4 

23:10 
9.4 

M 

8 

5KN) 
2.5 

11:35 
9.4 

1725 
2.6 

23:44 
10.2 

Th 

8 

0:00 
9.8 

5:55 
2.3 

12:30 
9.9 

18:15 
2.4 

H 

9 

5S7 
2.5 

12:10 
9.5 

17:50 
2.6 

•  •        • 

•  •        • 

£ 

Tu 

9 

5:50 
L9 

1220 
10.2 

18:08 
2.0 

•         •         • 

■         ■        • 

F 

9 

0:48 
10.0 

628 
2.2 

13K» 
10.2 

18:50 
2.2 

M 

10 

0:12 
10.5 

620 
L7 

12:52 
10.5 

18:35 
1.8 

W 

10 

0:32 
10.8 

6:30 
L5 

13:00 
10.7 

18:45 
1.6 

8 

10 

128 
10.1 

7M 
2.1 

13:42 
10.4 

1920 
2.0 

Tu 

11 

1:00 
11.4 

7X)0 
1.0 

1328 
11.1 

19:10 
LI 

Th 

11 

1:14 
ILl 

7X)0 
L3 

13:35 
11.0 

19:15 
1.3 

o 

A 

S 

11 

2.-05 
10.0 

7:30 
2.0 

14:12 
10.4 

19:50  1 
L8 

E 

W 

12 

1:40 
11.0 

7:30 
0.6 

14.*05 
1L7 

19:42 
0.7 

F 

12 

1:50 
1L2 

7:30 
L2 

Utff! 
ILl 

19:45 
1.2 

M 

12 

2:37 
9.9 

7*.54 
L9 

14:44 
10.3 

2020 
L6, 

o 

Th 

13 

2:18 
12.2 

8HX) 
0.4 

14:35 
11.8 

20:10 
0.5 

o 

S 

13 

225 
ILO 

7:55 
L2 

14:35 
11.0 

20:10 
L2 

S 

Tu 

13 

3K)5 
9.6 

822 
L9 

15a4 
10.2 

20:50 
L5 

F 

14 

2:50 
12.0 

827 
0.5 

15K)5 
14.6 

20:38 
0.5 

S 

14 

2:56 
10.6 

820 
L3 

15:05 
10.7 

20:40 
1.2 

W 

14 

3:35 
9.4 

8:52 

L8 

15:40 
10.1 

2125 
1.4 

S 

15 

8:20 
11.5 

8:52 
0.7 

15:30 

n.2 

21:06 
0.7 

A 

M 

15 

324 
10.1 

8:45 
L5 

15:30 
10.3 

21:10 
L3 

Th 

15 

4:02 
9.3 

9:30 
L9 

16:12 
0.9 

22:04 
1.5 

s 

16 

3:47 
10.8 

9:16 
1.0 

15:56 
10.6 

21:35 
LO 

Tu 

16 

3:48 
9.6 

0:12 
L7 

15:55 
10.0 

21:40 
1.5 

F 

16 

4:86 
9.2 

10:05 
2.0 

16:50 
9.8 

22:45 
L6 

M 

17 

4:10 
10.1 

9:44 
L4 

1620 
10.1 

22:02 
L4 

S 

W 

17 

4:17 
9.2 

9:44 
2.0 

16:25 
9.6 

22:15 

L8 

8 

17 

5:15 
9.1 

10:50 
2.3 

17:32 
9.6 

23:37  1 
L9 

A 

Tu 

18 

4:36 
9.4 

10:10 
1.9 

16:44 
9.5 

22:35 
2.0 

Th 

18 

4:45 
8.8 

10:17 
2.4 

16:58 
9.2 

23.-00 
2.2 

H 

18 

6.-01 
9.0 

11:44 
2.6 

1820 
9.5 

•  •        • 

•  •        • 

1 

S 

W 

19 

5X)0 
8.8 

10:40 
2.6 

17:15 
8.9 

23:15 
2.6 

F 

19 

524 
8.5 

11:00 
2.9 

17:45 
8.9 

23:54 
2.7 

C 

M 

19 

0:33 
2.2 

6'.53 
0.0 

12:47 
2.8 

19:16 
9.4 

Th 

20 

5:35 
8.3 

1120 
3.3 

17:50 

8.4 

*  •        ■ 

•  •        * 

S 

20 

6:15 
8.3 

12:00 
3.4 

18:37 
8.6 

•  •        • 

•  •        • 

£ 

Tu 

20 

1:37 
2.3 

7:53 
9.0 

14:00 
2.9 

20:18 
9.4 

a 

F 

21 

0:10 
8.4 

623 

7.8 

12:15 
4.1 

18-.S2 
8.0 

(C 

s 

21 

1:02 
3.1 

720 
8.1 

1325 
3.8 

19:48 
8.6 

W 

21 

2:44 
2.8 

8:48 
9.2 

15:07 
2.6 

2127 
9.5 

S 

22 

125 
3.9 

7:40 

7.4 

13:53 
4.6 

2025 
7.8 

M 

22 

220 

8.1 

8:38 
8.3 

14:50 
3.6 

21:05 
8.9 

Th 

22 

3:53 
2.0 

10:10 
9.6 

1620 
2.1 

22:39 
9.9 

s 

23 

3:05 
3.9 

9:40 
7.6 

15:42 
4.1 

22:05 

8.4 

Tu 

23 

3:30 
2.6 

9:55 
8.9 

16:00 
2.8 

2220 
9.5 

F 

23 

4:51 
L5 

11:15 
10.1 

1720 
L8 

23:48 
10.4 

M  24 

4:25 
3.0 

IIKK) 
8.5 

16:48 
3.1 

23:14 
9.4 

£ 

W 

24 

4:35 
L8 

11:00 
9.7 

16:58 
L8 

2320 
10.3 

8 

24 

5:45 
LO 

12:16 
10.9 

18:13 
0.6 

1 
•        •        • 

Tu  25 

1 

520 
1.9 

11:52 
9.7 

17:38 
1.9 

•  •        • 

*  •        • 

Th 

25 

525 
0.9 

11'.52 
10.6 

17:52 
0.9 

•  •        ■ 

•  •        • 

S 

25 

0:50 
ILO 

6:38 
0.5 

13:11 
1L6 

19:05 
0.0 

£ 

W  26 

0K)5 
10.6 

6:04 
0.8 

12:35 
10.8 

18.-20 
0.8 

F 

26 

0:16 
ILl 

6:14 
0.2 

12:44 
1L4 

18:35 
0.0 

P 

f 

M 

26 

1:43 
11.4 

726 
0.2 

14«3 
12.1 

19:55 
-0.3 

Th 

27 

0:50 

n.6 

6:45 
-0.1 

13:15 
11.8 

19.-02 
-0.2 

S 

27 

1«7 
1L7 

6:58 
-0.3 

18180 
12.0 

1920 
-0.6 

Tu 

27 

2:36 

1L7 

8:13 
0.1 

14:54 
12.4 

20:45 
-0.4 

• 

F 

28 

1:34 
12.3 

725 
-0.8 

13:56 
12.3 

19:40 
-0.9 

? 

H 

28 

1:55 
12.1 

7:40 
-0.5 

1420 
12.4 

20:06 
-0.8 

W 

28 

327 
11.7 

9:00 
0.3 

15:41 
12.4 

21:34 
-0.2 

s 

29 

2:17 
12.6 

8.-00 
-1.0 

14:35 
12.5 

2022 

-1.1 

M 

29 

1 

2:45 
12.1 

825 
-0.3 

15:02 
12.4 

20:54 
-0.7 

Th 

29 

4:15 
1L4 

9:48 
0.6 

1629 
12.1 

2223 
0.3 

P 

s 

30 

3KX) 
12.5 

8:42 
-0.9 

15:15 
12.5 

21:05 
-LO 

N 

Tu'30 

3:32 
11.8 

9:10 
0.0 

15:50 
12.1 

21:40 
-0.2 

F 

30 

5:05 
ILO 

10:38 
L2 

1720 
1L6 

23:17 
0.9 

W 

31 

422 
11.2 

9:58 
0.7 

16:40 
11.7 

22:34 
0.4 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ix)w  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it.  In  order  to  refer  the  above  heights  to  the  plane  used 
upon  the  Portuguese  Charts  of  Lisbon  Harbor,  add  1.4  feet  to  each.    A  foot  is  about  three-tenths  of  a  meter.     ,       ^^       ,^ 

The  time  used  is  Portuguese  Standard,  for  the  meridian  9°  11'  W.;  0»>  is  midnight,  12>»  Ls  noon;  all  hours  less  than  12  are  m 
the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15*47  is  8*47  n  m. 

#,  new  moon;  }),  Ist  quar.;  O.  ^iH  moon;  (C,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee.  
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JULY. 

AUGUST. 

% 

SEPTEMBER. 

• 

§ 

s 

1 

Day  of— 

Time  and  Helrht  of  High  and 
Low  Water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

m 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

S 

Mo. 

1 

W. 
Tu 

Mo. 

W. 
F 

Mo. 

1 

5:56 
10.4 

11:30 
1.8 

18:11    .    .    . 
U.O    .    .    . 

1> 

1 

0:20       632 
2.1         9.4 

12:35      19:13 
2.7         9.3 

0:50 
4.1 

727 
7.8 

1334 
4.3 

20:10 
7.2 

s 

2 

0:14 
1.6 

7:40 
9.9 

1230      19:06 
2.5       10.3 

W 

2 

1:13       7:40 
3.1        8.7 

1337      20:06 
3.6         8.4 

A 

8 

2 

2:10 
4.8 

8:47 
7.3 

15:20 
4.7 

22:11 
7.0 

E 

M 

3 

1:15 
2.8 

7:45 
9.3 

1337      20:02 
3.0         9.5 

Th 

3 

2:17       8:40 
3.8        8.1 

1434      21:22 
4.1         7.8 

8 

S 

3 

437 
4.8 

1036 
7.6 

16:52 
4.3 

28:43 
7.6 

• 

Tu 

4 

2:21 
2.8 

8:43 
8.8 

14:47      21.-07 
3.4         9.0 

F 

4 

332      1030 
4.2         7.8 

16:17      22:54 
4.2         7.7 

M 

4 

5:13 
4.3 

11:45 
8.4 

17:46 
3.6 

•  •        • 

•  •        • 

W 

5 

3:26 
3.2 

9:49 
8.6 

15:58      22:18 
3.5        8.7 

A 

S 

5 

4:45      11:18 
4.2        8.2 

17:23    .    .    . 
0. 9    .     . 

Tu 

5 

030 
8.4 

5:57 
3.6 

1230 
9.3 

18:21 
2.8 

Th 

6 

4:30 
3.3 

10:55 
8.0 

16:58      23:27 
3.4         8.7 

8 

s 

6 

0K»       538 
8.1         3.9 

12:15      1838 
8.8         3.4 

W 

6 

136 
9.3 

630 
2.7 

1337 

ia2 

18:53 
L8 

F 

7 

5:20 
3.3 

11:53 
9.0 

17:47    .    .    . 
3.2    ..    . 

M 

7 

0:56       6:17 
8.6        8.4 

1330      18:45 
9.4         2.0 

Th 

7 

135 
10.1 

733 
L8 

13:40 
U.l 

19:26 
0.8 

S 

8 

0:26 
8.0 

6H)0 
3.2 

12:40      18:27 
9.4         2.0 

Tu 

8 

131        6:51 
9.2        2.8 

1335      19:17 
10.1         2.1 

O 

F 

8 

233 
10.8 

735 
0.8 

14:12 
U.7 

19:57 
0.0 

A 

H 

9 

1:10 
9.2 

6:36 
-  2.9 

12:19      19.-01 
9.8         2.6 

W 

9 

238       7:22 
9.7        2.2 

1436      19:47 
laO         1.4 

8 

9 

232 
U.4 

837 
0.1 

14:45 
12.1 

2030 
-0.5 

9 

M 

10 

1:49 
9.4 

7«7 
2.6 

13:55      1933 
10.1         2.2 

O 

Th 

10 

232        735 
ia2         L5 

1439      20:20 
ILl         0.8 

E 

8 

10 

332 
1L7 

8:42 
-0.4 

15:17 
12.2 

2134 
-0.8 

C  Tu 

11 

2:22 
9.6 

737 
2.3 

1430      20:04 
10.4         L7 

F 

11 

330       8:27 
10.5        0.9 

15:10      2034 
n.4         0.2 

M 

11 

833 

1L8 

9:16 
-0.6 

1530 
12.1 

21:40 
-0.6 

W 

12 

2*.62 
9.7 

8«7 
L9 

14:58      2037 
10.5         1.3 

S 

12 

330       930 
10.8        0.5 

15:42      21:29 
U.5        0.0 

Tu 

12 

437 
11.6 

934 
-0.4 

16:27 
U.6 

22:18 
-0.1 

Th'lS 

t 
1 

3:20 
9.8 

8:40 
L6 

15:20      21:12 
10.0         LO 

E 

s 

13 

430       937 
ILO        0.3 

16:15      2235 
11.5      -0.1 

W 

13 

4:43 
11.1 

1035 
0.2 

1737 
10.0 

2330 
0.8 

F 

14 

3-.S0 
9.9 

9:15 
1.3 

16K)1      21:48 
10.6        0.8 

M 

14 

433      10:15 
10.9       a3 

1630      22:45 
n.3         0.2 

Th 

14 

5:24 

ia4 

11:21 
LI 

1733 

lao 

23:47 
L9 

•  S 

15 

4:22 

lao 

9*JS3 
1.2 

1636      22:29 
10.6        0.8 

Tu 

15 

539      10:59 
10.7        a  7 

17:29     23:29 

ia8      a9 

c 

F 

15 

6:13 
9.6 

12:20 
2.2 

1832 
9.0 

•  •        • 

•  •        • 

S 

16 

4:57 

lao 

10*.36 
L3 

17:14      23:12 
10.5         1.0 

W 

16 

530      11:46 
10.3         1.4 

18:13    .    .    . 
10.2    .    .    . 

N 

8 

16 

030 
8.1 

7:19 
8.8 

13:42 
3.2 

20:17 
8.2 

E  m! 

17 

5:37 
10.0 

11:23 
L6 

1735    .    .    . 
10.3    ..    . 

<L 

Th 

17 

0:18       637 
L7        9.7 

12:43      1939 
2.2         0.5 

P 

S 

17 

230 
8.9 

837 
8.5 

1532 
3.4 

22:14 
8.2 

Tu 

18 

0:01 
L4 

6:21 
9.8 

12:15      18:42 
2.0       10.0 

F 

18 

1:20       7:40 
2.6         9.1 

1430      20:23 
2.8         8.8 

M 

18 

4:20 
8.6 

10:41 
9.1 

16:57 
2.7 

23:42 
9.1 

C   W 

1 

19 

1.9 

7:12 
9.5 

13:18      1938 
2.4         9.6 

S 

19 

2:44       932 
3.3        8.7 

15:29      22:13 
3.0        8.6 

Tu 

19 

530 
2.7 

1133 

ia2 

1832 
L7 

•  •        • 

•  •        • 

1 

Th 

20 

2:00 
2.3 

8:13 
9.3 

1431      20:47 
2.6         9.3 

N 

s 

20 

4:15      10:41 
3.2        9.1 

16:48      2338 
2.5         9.2 

W 

20 

0:40 

ia3 

6:22 
L7 

12:47 
U.4 

18:48 
0.8 

F 

21 

3:13 
2.6 

9:29 
9.2 

15:50      22:10 
2.6         0.2 

P 

M 

21 

5:27      113R 
2.6       10.2 

1834    .    .    . 
1.6    •    .    . 

Th 

21 

1:23 
U.8 

733 
0.9 

1333 
12.3 

19:27 
0.1 

8 

22 

4:26 
2.4 

lOUSO 
9.6 

17:02      2333 
L9         9.6 

Tu 

22 

0:44       6:24 
10.2         L7 

1237      18:56 
11.3         0.8 

• 

F 

22 

231 
12.0 

7:41 
0.2 

14:18 
12.9 

20:04 
-0.3 

S 

23 

5:30 
1.9 

12:02 
10.3 

18:08    .    .    . 

1.2   ..   : 

W 

23 

136       7:13 
U.1         0.9 

13:47      19:42 
12.3         0.0 

E 

8 

23 

237 
12.3 

8:15 

-ai 

1430 
13.9 

2037 
-0.3 

N 
P 

M 

24 

0:42 
10.4 

6:26 
L3 

13:02      1838 
n.3        0.5 

• 

Th 

^ 

2:20       736 
11.9        0.3 

1432      90:23 
12.9      -0.4 

S 

24 

8:10 
12.2 

8:48 

-ai 

15:26 
12.5 

2138 
0.0 

# 

Tu 

25 

1:40 
U.l 

7:17 
0.8 

1336      19:50 
12.1         0.0 

F 

25 

330       835 
12.2      -0.1 

15:18      2132 
13.1      -0.4 

M|25 

1 

3:43 
11.8 

9:20 
0.1 

16.30 
11.8 

21:38 
0.6 

W 

26 

2:30 

n.6 

8:06 
0.3 

14:44      2037 
12.7      -0.3 

E 

S 

26 

3:39       9:13 
12.2      -0.1 

1533      21:40 
12.9      -0.2 

Tu26 

4:12 
11.1 

9:51 
0.6 

1632 
10.8 

2236 

1.2 

Th 

27 

3:17 
U.9 

8-.50 
0.2 

1530      21:22 
12.8      -0.3 

H 

27 

4:15       9:50 
11.8         0.2 

1630      22:15 
12.2         0.3 

W 

27 

4:42 
10.3 

10:22 
L4 

17:02 
9.8 

22:35 
2.0 

F 

28 

4:01 
11.8 

935 
0.3 

16:15      22.-08 
12.7         0.0 

M 

28 

430      10:26 
1L2         0.8 

1737      2230 
n.2         1.1 

Th  28 

1 

5:12 
0.4 

1036 
2.2 

17:33 
8.8 

23:05 
2.9 

S 

29 

4:44 

11.5 

10:18 
0.6 

1637      22:50 
12.1         0.5 

Tu 

29 

5:23      1131 
10.3         L5 

17:43      23:25 
10.2         2.0 

F    29 

1 

5:44 
8.6 

1136 
3.2 

1837 
7.9 

23:42 
3.9 

E 

8 

30 

5:26 
11.0 

11:01 
L2 

17:41      23:34 
U.3         L2 

W 

30 

538      11:40 
9.4         2.6 

18:20    .    .    . 
9.0    ..    . 

A 
8 

8 

JSO 

6:23 
7.9 

1230 
4.1 

18:54 
7.1 

■         •         • 
•         •         • 

M 

31 

6.-06 
10.2 

11:45 
1.9 

18:26    .    .    . 
10.4    .    .    . 

D 

Th 

31 

032       637. 
3.2         8.5 

12:27      1935 
3.5         8.0 

^ 

• 

Thetid 
aeomparis 
from  Mear 
which  is  6. 
uulesB  a  m 
upon  the  F 
■          Thetli 
the  foreno< 
15:47  Is  8:47 

#,  nev 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecntiTe  heights  will  indicate  whe 
I  Low  Water  Springs,  which  Is  approximate 
0  feet  below  mean  sea  level.    To  find  the  d< 
inns  (— )  sign  is  before  the  height,  in  whic 
Portuguese  Charts  of  Lisbon  TTarbor,  add  1.4 
ne  used  is  Portuguese  Standard,  for  the  m 
jn  (a.m.),  all  greater  are  in  the  afternoon  (i 
^p.  m. 

r  moon;  ^,  Ist  quar.;  O.  ^uH  moon;  (C,  8d  < 
I,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heignts.  ii 
Bly  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  the 
h  case  subtract  it.    Xn  order  to  refer  the  at 
feet  to  each.    A  foot  is  about  three- tenths  c 
eridian  O^"  11'  W.;  0^  is  midnight,  1»  is  noo 
[>.  m.)  and  when  diminished  by  12  give  the 

qxua,;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 
K>ve  heignts  to  the  plane  used 
)f  a  meter. 

n;  all  hours  less  than  12  are  in 
times  after  noon;  for  instance, 

farthest  north  or  south  of  the 
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LISBON  (Arsenal),  PORTUGAL,  1911. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

i 

Dayof— 

Time  and  Height  of  High  and 
Low  water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

Day  of— 

Time  and  Height  of  High  and 
LowWater. 

W. 

Mo. 

1 

W. 
W 

Mo. 

1 

W. 
F 

Mo. 

'  s 

0:88 

7:28 
7.3 

14:06 
4.7 

20:54 
6.7 

3:84 
4.4 

941 
&2 

16:10 
8.4 

22:48 
8.2 

E 

1 

346 
3.3 

940 
9.1 

16:10 
2.4 

22:34 

9.2 

M 

2 

2:53 
&2 

9:30 
7.3 

16:00 
4.5 

22:58 
7.3 

Th 

2 

4:86 
3.5 

1046 
9.1 

2.3 

2845 
9.3 

S 

2 

446 
2.4 

1046 
9.8 

17.46 
1.5 

2340 
10.1 

Tu 

3 

4:35 
45 

IlKX) 
8.2 

17:10 
3.0 

23:50 
8.3 

E 

F 

3 

6:20 
2.3 

11:46 

ia2 

17:45 
1  2 

•  •        • 

•  •        • 

s 

8 

646 
1.4 

1140 

lao 

1740 
0.7 

.    .    .1 

■        •        • 

W 

4 

5.-25 
8.6 

11:50 
92 

17:48 
2.5 

•  •        ■ 

•  • 

S 

4 

0:15 

ia4 

6:00 
L2 

12:30 
U.l 

18:20 
0.3 

M 

4 

040 
U.0 

6:15 

a4 

12:45 
11.3 

1845 
0.1 

Th 

5 

026 
9  4 

6K)0 
2.5 

12:30 
10  3 

18:20 
1  4 

s 

5 

0:64 
11. 3 

6:40 
0.1 

13:10 
11  9 

19:05 
-0.4 

Ta 

6 

1.-06 
11.7 

740 
-0.3 

1348 
118 

1940 
-0.3 

F 

6 

0:58 
10.4 

6:35 
L3 

13:06 
11.3 

18:65 
03 

O 

M 

6 

1:32 
12.0 

7:18 
-0.7 

13:52 
12.3 

19:40 
-0.9 

o 

W 

6 

143 
12.2 

7:45 
-0.7 

1440 
12.0 

2040 
-0.4 

E 

S 

7 

1:80 
11.3 

7:10 
08 

13:40 
12  0 

19'.30 
-0.5 

Tu 

7 

2:10 
12.4 

8:00 
-LO 

1440 
12.3 

20:20 
-0.9 

p 

N 

Th 

7 

248 
12.4 

840 
-0.8 

15.-08 
U.9 

20'A5 
-0.2 

o 

§ 

8 

2:06 
11.9 

7:42 
-0.5 

14:18 
12.4 

20:04 
-1  0 

P 

W 

8 

2:50 
12.4 

8:40 
-1.1 

15:16 
12.1 

21:00 
-0.5 

F 

8 

846 
12.3 

9:15 
-0.6 

16:55 
11  5 

21:82 
0.3 

M 

9 

2:35 
12.2 

8:17 
-1.0 

14:54 
12  5 

20:88 
-Ul 

Th 

9 

3:30 
12.1 

9:24 
-0.7 

16.-00 
11  5 

21:40 
0.1 

S 

9 

4:12 
12.0 

10.«5 

.-ai 

16:46 
10.9 

22:20 
1.0 

Tw 

1 

10 

3:10 
12  2 

8:58 
-1.0 

15:80 
12.2 

21:17 
-0.8 

N 

F 

10 

4:15 
1L6 

10:10 
0.0 

16:50 
10  7 

22:26 
1.1 

s 

10 

642 

n.4 

1140 
0.7 

17:40 

ia2 

23:15 

1.8 

W 

11 

3:48 
11  9 

9:35 
-0  7 

16:10 
11.6 

21*.65 
-0.1 

S 

11 

5:05 
10.8 

11:04 
1.0 

17:45 
9.8 

23:20 
2.2 

M 

11 

5:67 
10.7 

1240 
16 

18:42 
9.6 

•  •       • 

•  •       • 

PiTh 

12 

4:25 
11.3 

10:20 
0.0 

16:54 
10.8 

22:38 
0.9 

§ 

12 

6:06 
10.0 

12:10 
2.1 

18:53 
8.J 

•  •        • 

•  •        • 

c 

Tu 

12 

0:18 
2.7 

740 
10.1 

13:15 
2.3 

19:48' 
9.1 

N 

F 

13 

5:10 
10.5 

11K)8 
1.1 

17:42 
98 

23:27 
2.2 

C 

M 

13 

0:30 
3.3 

7:16 
9.3 

13:40 
2.9 

20:18 
8.5 

E 

W 

13 

1:40 
32 

848 
96 

1445 

27 

21.-00 
8.9 

(C 

S 

14 

6:05 
90 

12:12 
2.3 

18:50 
87 

•  ■        • 

•  •        « 

Tu 

14 

2:16 
8.8 

8:40 
9.1 

15:15 
8.0 

21:48 
&6 

Th 

14 

344 
3.3 

940 
9.4 

15:47 
2.8 

22:15 
8.9 

s 

16 

1:85 
8.4 

7:15 
88 

13:45 
8.3 

20:25 
8  1 

W 

15 

340 
8.3 

10:05 
9.5 

1648 
2.5 

2840 
9.3 

F 

15 

440 
8.0 

1046 
9.4 

1640 
2.6 

23:15 
9.3 

M 

16 

2:28 
4  1 

9:00 
8  6 

15:86 
3  3 

22:16 
8.3 

E 

Th 

16 

4:57 
2.6 

11:14 
10.1 

1746 
L9 

2845 
10.1 

S 

16 

5:15 
27 

11:40 
9.7 

17:40 
2.4 

•  •       • 

•  •       ■ 

Tu 

17 

4:15 
8.5 

10:82 
98 

16.62 
2.6 

23:30 
9  3 

F 

17 

5:45 
2.0 

12K>5 
10.7 

18K» 
L4 

•  •        • 

•  •        • 

s 

17 

0:10 
9.8 

640 
2.4 

1242 
10.0 

1840 
2.2 

W 

18 

5:23 

26 

11:40 
10.4 

17:50 
1.6 

•  •        ■ 

•  •        • 

S 

18 

6:36 
10.7 

6:25 
1.6 

1242 

n.2 

18:42 
1.2 

M 

18 

042 
10.2 

6:40 
2.1 

1340 
10.2 

1845 
2.1 

Th 

19 

0:20 
104 

6:10 
1  7 

12-JM) 
11  3 

18:34 
0.9 

§ 

19 

1:16 
11.2 

7K)0 
1.1 

1344 

n.3 

19:16 
1.1 

Tu 

19 

146 

lao 

740 

1.9 

1348 
10.3 

1945 
2.0 

E 

F 

20 

1:00 
11.2 

6:47 
1.0 

13:14 
12  0 

10H)8 
0  4 

• 

M 

20 

140 
11.8 

742 
1.0 

14:10 
11.2 

19:45 

1  1 

• 

W 

20 

247 
10.7 

7:47 
1.7 

1440 

10.2 

1945 
L9 

S 

21 

1:38 
11.8 

0.5 

13:52 
12.3 

19:40 
0.2 

Tu 

21 

2:20 
U.3 

8:00 
1  0 

14:43 
10.9 

20:10 
1.2 

8 

Th 

21 

2:40 

10.7 

8:15 
1.6 

1644 
9.9 

20:18 
1.9 

• 

§ 

22 

2:12 
12.0 

7:50 
0.2 

14:28 
12.2 

20K)8 
0.2 

W 

22 

2:66 
U.O 

840 
1  1 

15:16 
10.3 

2046 
L4 

A 

F 

22 

3:10 
10.6 

8:45 
1  5 

1540 
9.7 

20:45 
1  8 

M 

23 

2:45 
11.9 

8:20 
0.2 

15:05 
11  8 

20:35 
0.5 

S 

Th 

23 

3:20 
10.6 

9K)0 
1.2 

15:42 
9.8 

2146 
1.7 

S 

23 

3:40 

las 

940 
1  4 

16.40 
9.4 

21:18 
1.8 

Tu,24 

I 

8:16 
11.4 

840 
0.5 

16:82 
11.0 

21  K» 
0.9 

A 

F 

24 

340 
10.1 

940 
1  5 

16:10. 
9.2 

2140 
2.0 

s 

24 

445 

10.1 

9:50 
1.4 

1648 
9.3 

2146 
19 

Wl25 
1 

3:42 
10.9 

9:20 
0.9 

16K» 
10.2 

21:30 
14 

s 

25 

4:20 
9.7 

10:06 
1.8 

1646 
&8 

2246 
2.4 

M 

25 

448 
9.9 

1040 
1  5 

1740 
9.2 

2240 
2.1 

Th 

26 

4:10 
10.2 

9:50 
L4 

16:30 
9.4 

21:65 
2.0 

§ 

26 

4:48 
9.2 

10:45 
2.3 

17:10 
8.4 

22:40 
2.9 

Tu 

26 

5:12 
9.7 

11:14 
L8 

1746 
9  1 

23:16 
2,3 

S,F 

27 

4:38 
9.5 

10'.25 
2.0 

17:00 
9.6 

22:25 
2.7 

M 

27 

5:30 
8.8 

1140 
2.8 

1746 
8.1 

2344 
3.6 

W 

27 

5:62 
9.6 

12.42 
2.1 

1840 
9.0 

•         •        • 
■         ■        • 

.  S 

28 

5:10 
8.8 

11:04 
2.8 

1730 
8.0 

23H)0 
3  6 

Tu  28 

1 

6:18. 
8.5 

1245 
8.2 

18:56 
&0 

•  •        • 

•  •       • 

E 
1) 

Th 

28 

0:12 
2.7 

6:40 
9.4 

1246 
2  4 

19:14 
8.9 

s 

29 

5:45 
8.2 

11:54 
8  5 

18:16 
7  4 

23:65 
4.3 

D 

W  29 

0:50 
3  9 

7:20 
8.4 

1840 
3.4 

20:10 
8.0 

F 

29 

140 
8.0 

7:40 
9.2 

1444 
2.6 

20:18 
&9 

D   M 

30 

6:45 
7.7 

13.10 
4.2 

19:36 
7.1 

•  •        • 

•  •        • 

Th  30 

1       2:18 
3.9 

8:38 
8.6 

15:05 
3.1 

21:25 
8.5 

8 

30 

242 
3.0 

8:46 
9.2 

16:15 
2.6 

2140 
9.1 

Tu 

1 

31 

1 

1 

1:32 
4.8 

8:15 
7.6 

4.1 

21:35 
7.4 

1 

1 

8 

31 

3:47 
2.7 

1045 
9.8 

1645 
2.2 

22:45 
9.6 

s< 
tn 
w 

UI 

th 
16 

e<3 

Th 
com] 

hich 
iless 
>on  t 
Th 
efoi 
:47  I 

•. 
[tiatc 

etid 
mrls 
^ear 
is  6. 
am 
heF 
etii 
•enoi 
s8:4' 
ne^ 
>r;  A 

[68  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heigrhts  will  indicate  whe 
1  Low  Water  Springs,  which  is  approximatf 
0  feet  below  mean  sea  level.    To  lind  the  dc 
inus  (-)  sign  is  before  the  height,  in  which 
Portuguese  Charts  of  Lisbon  Harbor,  add  1.4 
ae  used  is  Portuguese  Standard,  for  the  me 
^n  (a.  m.),  all  greater  are  in  the  afternoon  ( 
7  p.  m. 

r  moon:  }).  1st  qnar.;  O.  full  moon;  C,  8d  q 
,  P.  moon  in  apogee  or  perigee. 

[th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.     The  heights,  i 
^Iv  the  datum  of  soundings  on  the  Aomira 
^pth  of  water,  add  the  tabular  height  to  the 
1  ca^e  subtract  it.    In  order  to  refer  the  abc 
feet  to  each.    \  foot  is  about  three-tenths  o 
ridian  9*"  11'  W.;  0>>  is  midnight,  12>>  is  nooi 
p.  m.)  and  when  diminished  by  12  give  the 

uar.;  E,  moon  on  the  equator;  N,  8,  moon  J 

m  the  second  line  of  each  day: 
n  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 
>ve  heights  to  the  plane  used 
f  a  meter. 

i:  all  hours  len  than  12  are  in 
times  after  noon;  for  instance, 

Farthest  north  or  sontb  of  the 
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JANUARY. 

itof  Hi| 
ater. 

FEBRUARY. 

MARCH. 

rh  and 

• 

Dayof- 

Time  and  Helgl 
LowW 

;hand 

1 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

1  j^y^'- 

a  t  w.  Mo. 

Time  and  Height  of  Hig 
Low  water. 

W.Mo. 

W.  Mo. 

1 

s 

1 

3'.32      10:25 

13.8      as 

15:42 
13.2 

22:43 
1.0 

W     1 

424 
15.1 

1127 

-a  6 

16:38 
14.3 

23:44 

-a  2 

1 

1 

3:36 
15.5 

1028 
-LO 

15:52 
15.0 

22:46 
-0.9 

M 

2 

4:00      11:05  ' 
14.1        0.6 

16:10 
13.3 

2322 

a9 

Th    2 

4:57 
15.3 

12:05 
-0.7 

17:13 
14.4 

•  «        • 

•  •        • 

Th 

2 

4:07 
16.1 

11:05 
-L5 

1624 
15.4 

2322 
-L3 

Tu 

3 

4:30      11:42 
14.2         0.5 

16:44 
13.3 

•  •    • 

•  •    • 

£ 

F 

3 

021 
-0.1 

5:32 
15.3 

12:45 
-0.3 

17:48 
14.2 

£ 

F 

3 

4:40 
16.3 

11:44 
-L6 

16-.57 
15.5 

•  •        • 

•  •        • 

VV 

4 

0:01        5«2 
1.0       14.3 

1223 
0.6 

'17:19 
13.2 

S 

4 

1:00 
0.3 

6:08 
14.9 

1326 
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13:55 
14.2 

2022 
0.8 

F 

26 

1:33 
15.0 

8:13 
0.3 

13:58 
15.1 

20:36 
0.0 

P 

• 

M 

26 

2:44 
15.1 

920 

-a  2 

15:03 
15.7 

21:55 
— LO 

Th 

27 

2:10 
15.2 

8:40 
-0.3 

14:32 
15.2 

21.*04 

-a  4 

S 

27 

2:17 
15.6 

9m 

0.5 

14'.37 
15.8 

2124 
-0.9 

N 

Tu 

27 

3:34 

15.1 

10:18 
-0.6 

15'.52 
15.8 

22:44 
— L3 

• 

F 

28 

2:46 
16.1 

928 
-L2 

15:05 
16.0 

21:47 
-L3 

f 

s 

28 

2:58 
16.0 

9:48 
-LO 

15:18 
16.1 

22:10 
-L4 

W 

28 

423 
14.8 

11:06 
-a  6 

16:40 
15.6 

23:32 

— L3 

S 

29 

3:22 
16.5 

10:10 
-1.6 

15:40 
16.3 

2229 
-L8 

M 

29 

3:42 
15.8 

10:33 
-LO 

15:57 
16.1 

22:56 
-L4 

Th 

29 

5:17 
14.2 

11:50 

-a3 

17-.1ft 
15.2 

•  •         • 

•  «             a 

p 

s 

30 

4:00 
16.5 

10-.52 
-L5 

16:13 
16.2 

23:12 
-L6 

N 

Tu 
W 

30 
31 

425 
15.3 

5:13 
14.4 

11:18 

-a  6 

12:05 
0.1 

16:42 
15.6 

1727 
14.9 

23:45 
-LO 

•  •        • 

•  • 

F 

30 

0:18 

-a8 

622 

13.5 

12:35 

a3 

18:42 
14.5 

The  tid 
a  comparis) 
from  Mean 
which  is  8.. 
the  chart,  \ 

The  Ue 
forenoon  (i 
is  3:47  p.  m 

#,new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whei 
I  Low  Water  Springs,  which  is  appruximal 
1  feet  (25  meters)  below  mean  sea  level.    To 
inless  a  minus  (— )  sign  is  before  the  height 

ae  used  is  Pari^  Mean  Civil,  for  the  Meridii 
k.  m.),  all  greater  are  in  the  afternoon  (p.  m. 

» 

moon;    ^,  1st  quar.;  Q,  full  moon;  (C,  8d 
,  P,  moon  in  apogee  or  perigee. 

ih  their  times  on  the  first  line  and  heights  o 
^her  it  is  high  or  low  water.    The  heights,  li 
bCly  the  datum  of  soundings  on  the  Frenc 
find  the  depth  of  water,  add  the  tabular  he) 
,,  in  which  case  subtract  it. 

in29  2(yE.;0^\B  midnight,  12i>  is  noon;  al 
)  and  when  diminished  By  12  give  the  times 

quar.;  E,  moon  on  the  equator;  N,  8,  moon 

a  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
ih  Charts  for  this  region,  and 
Ight  to  the  soundings  given  on 

1  hours  len  than  12  are  in  the 
farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

S£PT£MB£R. 

i 

Day of— 

Time  and  HeUht  of  High  and 
Low  water. 

i 

Day of— 

Time  and  Heif  ht  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Heif  ht  of  High  and 
Low  Water. 

W. 

Mo. 

W. 
Tu 

Mo. 

1 

W. 

Mo. 
1 

S 

1 

1:06 

-a  2 

7-.36 
12.9 

13'.24 
LO 

19:57 
13.8 

D 

2:10 
L6 

8:33 
12.0 

14:30 
2.3 

21:00 
12.1 

F 

3:07 
4.5 

7:53 
10.4 

15:40 

4.8 

22:50 
9.9 

§ 

2 

0.8 

8:45 
12.4 

14:12 
L9 

21:10 
13.2 

W 

2 

2-.57 
2.8 

9:40 
1L3 

15:19 
3.5 

22:24 
1L5 

A 

S 

2 

4:10 
5.5 

11:20 
10.0 

16:52 
5.5 

•  •        • 

•  •        • 

E 

1> 

M 

3 

2:45 
1.0 

9:48 
12.0 

15:08 
2.8 

22:12 
12.7 

Th 

3 

3:49 
4.0 

10:45 
ILO 

16:20 
4.5 

23:25 
ILO 

S 

§ 

3 

0.O2 
10.0 

555 
5.8 

12:25 
10.6 

18:15 
5.3 

Tu 

4 

357 
2.8 

10:43 

n.8 

16KX) 
3.4 

23K)7 
12.3 

F 

4 

4:53 
4.8 

11:45 
10.9 

17:31 
4.9 

•  •        • 

•  •        • 

M 

4 

0:57 
10.5 

6:48 
5.2 

13:10 

1L2 

19:20 
4.3 

W 

5 

4:35 
3.6 

11:33 
11.8 

3.9 

23:58 
12.2 

A 

S 

5 

0:20 
10.8 

6.-05 
5.0 

12:38 
1L2 

18:45 
4.6 

Tu 

5 

153 
1L4 

7:45 
4.0 

13:48 
12.3 

20K)6 
3.0 

Th 

6 

5:38 
3.8 

12:20 
1L9 

18:12 
3.9 

>         •        • 

•               •               9 

S 

s 

6 

L-08 
ILl 

7:12 
4.5 

13:22 
1L8 

19:45 
3.8 

W 

6 

2:10 
12.3 

850 
2.7 

14:22 
13.3 

20:50 
L6 

F 

7 

0:46 
12.0 

6:40 
3.8 

13:01 
12.1 

19:13 
3.6 

M 

7 

1:51 
1L7 

8KJ7 
3.6 

14:06 
12.4 

20:32 
2.8 

Th 

7 

2:37 
13.2 

9:10 
L4 

14:50 
14.3 

21:28 
0.4 

S 

8 

1:25 
12.2 

7-.37 
3.4 

13:42 
12.6 

20K)6 
2.9 

Tu 

8 

2-.30 
12.2 

8:52 
2.6 

14:41 
13.1 

21:15 
L8 

o 

F 

8 

3.-04 
14.0 

9:47 
0.3 

15:18 
15.1 

22K)6 
-0.6 

A 

S 

9 

2:07 
12.4 

8.-25 
2.8 

14:20 
12.9 

20:53 
2.3 

W 

9 

3K)0 
12.7 

9:34 
L7 

15:12 
13.7 

21:53 
0.9 

S 

9 

351 
14.7 

10:25 

-a  5 

15:47 
15.7 

22:45 
-LI 

S 

M 

10 

2:40 
12.5 

9:10 
2.2 

15:55 
13.2 

21:35 
L7 

O 

Th 

10 

3:24 
13.2 

10:13 
0.8 

15:41 
14.3 

22:32 
0.2 

£ 

s 

10 

4:00 
15.2 

11:01 
-LO 

16:18 
16.0 

23:21 
-L2 

o 

Tu 

11 

3:10 
12.6 

9:53 
L7 

15:27 
13.5 

22:17 
L2 

F 

11 

3:52 
13.7 

10:52 
0.3 

16:11 
14.8 

23:10 
-0.3 

M 

11 

4:32 
15.3 

11-58 
-0.9 

16:48 
16.0 

«           ■           a 
•           •           • 

W 

12 

3:36 
12.7 

10:33 
L3 

15:55 
13.7 

22:55 
0.9 

S 

12 

4:20 
14.1 

11:27 
0.0 

16:40 
15.1 

23:47 
-0.4 

Tu 

12 

0.-00 
-0.8 

5:03 
15.2 

12:15 
-0.4 

17:23 
15.6 

Th 

13 

■  4.-03 
12.9 

11:12 

1.1 

16:33 
13.9 

23:32 
0.7 

£ 

§ 

13 

4:52 
14.3 

12K)5 
0.1 

17:12 
15.2 

•  •        • 

•  •        « 

W 

13 

0:40 
-0.1 

557 
14.7 

12:56 
0.3 

17:58 
14.8 

F 

14 

4:34 
13.1 

11:50 
LI 

16:55 
14.0 

•  •        • 

•  ■        • 

M 

14 

0:26 
-0.2 

5:27 
14.2 

12:43 

a3 

17:47 
15.0 

Th 

14 

1:20 
LI 

6:13 
14.0 

13:40 
L3 

18:42 
13.5 

S 

15 

0:11 
0.7 

5:07 
13.1 

12:30 
L3 

17:30 
14.0 

Tu 

15 

1:06 
0.3 

6:03 
14.0 

13:22 
0.9 

I8r25 
14.4 

c 

F 

15 

2:10 
2.4 

7:00 
12.8 

1452 
2.5 

19:35 
12.0 

s 

16 

0:52 
0.9 

5:46 
13.0 

13.'08 
L5 

18.-08 
13.9 

W  16 

1:47 
LI 

6:43 
13.4 

14:03 
L7 

19:10 
13.5 

N 

S 

16 

3K)5 
3.6 

8:00 
1L7 

15:37 
3.5 

21:52 
ILl 

£ 

M 

17 

1*.32 
1.2 

6:18 
12.9 

13:50 
2.0 

18:52 
13.6 

c 

Th 

17 

2:33 
2.2 

753 
12.6 

14:54 
2.6 

20:09 
12.5 

P 

s 

17 

4:17 
4.5 

10:36 
1L5 

16:58 
3.8 

23:50 
1L5 

Tu 

18 

2:17 
1.7 

7:17 
12.5 

14:34 
2.5 

19:46 
13.1 

F 

18 

3:27 
3.2 

8:44 
1L8 

15:56 
3.4 

21:50 
1L7 

M 

18 

5:45 
4.4 

12:05 
12.3 

18:27 
3.2 

■        •        • 
«        •        ■ 

c 

W 

19 

3K)6 
2.3 

8:20 
12.1 

15:25 
2.9 

20:58 
12.6 

S 

19 

4:37 
4.0 

1055 
1L7 

17K)7 
3.7 

23:35 
1L9 

Tu 

19 

0:55 

12.4 

7.-00 
3.3 

13:08 
13.4 

1950 
L8 

Th 

20 

4:00 
2.9 

9:46 
12.0 

16:23 
3.3 

22:27 
12.4 

N 

S 

20 

5:55 
3.9 

12K)1 
12.4 

18:33 
3.1 

•  ■        • 

•  •        • 

w 

20 

1:48 
13.7 

7:57 
L7 

13:59 
14.7 

20:25 
0.2 

F 

21 

5:00 
3.3 

11.-05 
12.3 

1729 
3.3 

23:40 
12.7 

P 

M 

21 

0:47 
12.6 

7:10 
3.0 

13K» 
13.3 

19:45 
L8 

Th 

21 

2:35 

14.7 

8:45 
0.2 

14:44 
15.8 

21:10 
-0.9 

S 

22 

6:12 
8,1 

12:12 
13.0 

18:45 
2.6 

•        •         » 

■         •        • 

Tu 

22 

1:50 
13.5 

8:10 
L7 

14:05 
14.6 

20:40 
0.2 

• 

F 

22 

3:10 
15.3 

9:28 
-0.9 

15:24 
16.4 

21:50 
-L7 

§ 

23 

0:46 
13.3 

7:25 
2.3 

13:13 
13.8 

19:54 
2.4 

W 

23 

2:40 
14.4 

OKX) 
0.3 

14:55 
15.6 

21.-28 
-LO 

£ 

S 

23 

3:42 
15.6 

10:10 
-L6 

16.-00 
16.6 

22:30 
-L8 

N 

P 

M 

24 

1:45 
13.9 

8:24 
L3 

14K» 
14.7 

20:52 
0.2 

• 

Th 

24 

3:27 
15.0 

9:47 
-0.7 

15:41 
16.3 

22:12 
— L7 

S 

24 

4:12 
15.5 

10:48 
-L7 

16:33 
16.0 

23.-08 
-L4 

• 

Tu 

25 

2:40 
14.5 

9:17 
0.3 

15.-02 
15.4 

21:43 
-0.9 

F 

25 

4K)7 
15.3 

10:30 
-L4 

16:25 
16.5 

22:55 
-L9 

M 

25 

4:38 
15.1 

11:27 
-L2 

17K)0 
15.2 

23:45 
-0.5 

W 

26 

3:32 
14.7 

10:05 
-0.5 

15:50 
15.9 

22:30 
-L5 

E 

S 

26 

4:45 
15.2 

11:10 
-L6 

17«5 
16.2 

23:35 
-L7 

Tu 

26 

5:05 
14.5 

12:05 
-0.3 

17:25 
14.1 

•        •        • 

Th 

27 

4:20 
14.8 

10:50 
-0.9 

16:39 
16.0 

23:15 
-L7 

s 

27 

5:18 
14.8 

11:51 
-L2 

17:42 
15.4 

■         •         • 
•        •         • 

W 

27 

0:23 
0.6 

5:24 
13.7 

12:45 
0.9 

17:45 
13.0 

F 

28 

5:08 
14.7 

11:32 
-LO 

17:30 
15.8 

23:58 
-L4 

M 

28 

0:15 

-a  8 

5:47 
14.1 

12:30 
-0.4 

18:16 
14.4 

Th 

28 

1:03 
2.0 

5:48 
12.7 

13:27 
2.4 

18:06 
1L8 

S 

29 

5:56 
14.2 

12:17 
-0.6 

18:22 
15.2 

•  •        • 

•  •        • 

Tu 

29 

0:55 
0.3 

6:12 
13.2 

13:12 
0.8 

18:44 
13.1 

F 

29 

1:44 
3.4 

6:15 
1L8 

14:12 
3.8 

18:33 
10.6 

E 

s 

30 

0:42 
-0.7 

6:45 
13.6 

12:50 
-0.1 

19:16 
14.3 

W 

30 

1:34 
L7 

655 
12.3 

13:56 
2.2 

19:06 
1L8 

A 

S 

H 

30 

2:32 
4.7 

6:51 
10.8 

15.-07 
4.9 

19:13 
9.5 

M 

31 

1:25 
0.3 

7:35 
12.8 

13:41 
LI 

20:12 
13.2 

3> 

Th'31 

2:17 
3.2 

7:08 
1L3 

14:43 
3.7 

19:38 
10.6 

}) 

The  tld 
a  comparla 
from  MeaD 
is  8.1  feet  (S 
imlenam 

Thetln 
(a.m.),all 

#,nevp 
equator;  A 

ies  are  placed  in  the  order  of  occorrence,  wi 
on  of  consecutlye  heights  will  indicate  whet 
Low  Water  Springs,  which  is  approximate! 
!.5  meters)  below  mean  aea  level.    To  And  th( 
Inus  (— )  sign  is  before  the  height,  in  which 

le  nsed  is  Paris  Mean  Civil,  for  the  meridian  2 
greater  are  in  the  afternoon  (p.  m. )  and  whe 

'  moon;  ^,  1st  quar.;  0«  ^"11  moon;  C  8d  q 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
y  the  datum  of  soundings  on  the  French  CI: 
3  depth  of  water,  add  the  tabular  height  to  th 
case  subtract  it. 

t<*  20^  £. ;  0^  is  midnight,  12>>  is  noon;  all  hours 
n  diminished  by  12  give  the  times  after  noon 

uar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 
L  feet  and  tenths,  are  reckoned 
larts  for  this  region,  and  which 
e  soundings  given  on  the  chart, 

less  than  12  are  in  the  forenoon 
;  for  instance,  15:47  is  3:47  p.  m. 

farthest  north  or  south  of  the 
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il 


OCTOBER. 


fl  Day  of- 


w. 

Mo. 

Sjl 

M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

£ 

S 

7 

o 

s 

8 

M 

9 

Tu 

10 

W 

11 

p 

Th 

12 

N 

F 

13 

<L 

S 

14 

s 

15 

M 

16 

Til 

17 

W 

18 

Th 

19 

E 

F 

20 

S 

21 

• 

s 

22 

M   23 

Tu  24 

W  25 

Th 

26 

9 
A 

F 

27 

S 

28 

s 

29 

D 

M 

30 

Tu 

31 

Time  and  Height  of  High  and 
Low  Water, 


3:32 
6.7 

4:57 
6.1 

0:18 
10.2 

1:02 
11.3 

1:40 
12.6 

2:08 
13.7 

2:35 
14.7 

15.5 

3:35 
16.0 

4:07 
16.1 

4:40 
15.8 

0:10 
-0.1 

0:55 
1.1 

1:43 
2.5 

2.42 
3.7 

3:55 
4.5 

5:25 
4.3 

0:50 
12.5 

1:32 
13.8 

2:15 
14.7 

2:47 
15.2 

3:15 
15.4 

3:45 
15.3 

4:10 
15.0 

4:33 
14.4 

4:53 
13.8 

0:30 
2.2 

1:10 
3.5 

2:00 
4.6 

2:55 
5.4 

4:07 
5.8 


8:23 
9.6 

11:43 
10.2 

6:20 
5.5 

7:17 
4.2 

8:00 
2.7 

8:38 
1.2 

9:17 
-0.1 

9:55 
-1.0 

10:33 
-1.4 

11:10 
-1.4 

11:50 
-0.9 

5:13 
15.2 

5:52 
14.2 

6:38 
12.9 

8.00 
11.6 

10:47 
11.6 

12:03 
12.5 

6:38 
3.3 

7:35 
1.8 

8:20 
0.4 

9:00 
-0.6 

9:40 
-1.1 

10:20 
-1.2 

11:00 
-0.7 

11:37 
0.1 

12:15 
1.3 

5:18 
13.1 

5:47 
12.1 

6:22 
11.3 

7:18 
10.5 

11:00 
10.2 


16:18 
5.6 

17:42 
5.4 

12'.30 
11.1 

13:15 
12.2 

13:48 
13.6 

14:18 
14.7 

14:48 
15.7 

15:18 
16.3 

15:50 
16.5 

16:27 
16.3 

17:00 
15.6 

12:32 
0.0 

13:18 
1.1 

14:13 
2.4 

15.22 
3.3 

16:47 
3.6 

18:10 
3.0 

13KK) 
13.7 

13:45 
14.7 

14:28 
15.6 

15K)5 
15.9 

15:38 
15.8 

16:07 
15.3 

16:28 
14.5 

16:50 
13.6 

17:10 
12.7 

12-.55 
2.5 

13:38 
3.6 

14*.30 
4.6 

15-.32 
5.1 

16:47 
5.1 


23:25 
9.5 


18:50 
4.5 

19:38 
3.0 

20:20 
1.4 

21.-00 
0.1 

2r.37 
-0.9 

22:15 
-1.4 

22:53 
-1.5 

23:30 
-1.0 


17:58 
14.0 

18:22 
13.0 

19:23 
11.5 

22.25 
10.9 

23:50 
11.5 


19:13 
1.7 

aOK)2 
0.5 

20:43 
-0.5 

21:23 
-1.0 

22:00 
-1.0 

22:38 
-0.7 

23:15 
0.0 

23:52 
1.1 


17:32 
11.8 

18:02 
11.0 

18:42 
10.0 

22:47 
9.5 

23:43 
10.2 


NOVEMBER. 


a 


Day  of— 


W.  Mo. 


£ 


N 


w 

Th 
F 

S 

M 
Tu 
W 
Th 
F 
S 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day, 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and 
which  is  8.1  feet  (2.5  meters)  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2°  20'  E.;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  ( a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, 
15:47  is  3:47  p.  m. 

#,  new  moon;  }).  1st  quar.;  Q,  full  moon;  (^,  Sd  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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21 

2:34 

8:43 

14:51 

21:20 

C 

§ 

21 

3:18       0:40 

16:43      22:12 

w;2i 

4:53      11:17 

17:21 

23:44 

5.8 

12.8 

6.7 

12.7 

6.5       13.2 

6.3       13.7 

1 

4.3       14.9 

4.8 

15.5 

s 

22 

3:40 

10:10 

16:13 

22:55 

M 

22 

4:28      10:58 

17K»      2337 

'Th  22 

6:00      12:18 

18:32 

•        ■        • 

6.5 

12.3 

6.7 

12.7 

5. 5       13. 7 

6.0       14.4 

:    1 

4. 1        15. 6 

4.2 

■        •        • 

s 

23 

5:10 

11:42 

17:56 

Tu 

23 

5:41      12:04 

18:16    .    .    . 

F   23 

6:44        7.-06 

13:15 

19:38 

Sm^^ 

6.6 

12.9 

6.8 

•         ■         • 

4.9        14.7 

5.1    ..    . 

16.2         3.4 

16.5 

3.1 

M 

24 

0:12 

6:34 

12:48 

19:12 

E 

W 

24 

0:27        6:48 

12:58      19:18 

8 

24 

1:41        8:10 

14:10 

20:39  1 

*»«iL 

Mtf    ^ 

13.8 

5.5 

14.3 

5.2 

15.6         3.8 

16. 0         3. 7 

17.0         2.4 

17.6 

L9; 

Tu 

25 

1:10 

7-38 

13:40 

20:05 

Th 

25 

130       7:46 

13:48      20:12 

S 

25 

237        9KI7 

15K)2 

21-33' 

Jk   %A 

15.4 

3.8 

16.0 

3.3 

16.9         2.6 

17.4         2.1 

17.9         1.5 

18.4 

0.7 

E 

w 

26 

2:00 

8:23 

14.-25 

20:50 

F 

26 

2:10       8:38 

14:36      21.-02 

p 

M  26 

3-30      10.-00 

15:53 

22:25' 

9   W 

••^^ 

17.1 

L9 

17.7 

1.5 

18.2         1.2 

18. 6         0. 7 

« 

18.6         0.7 

19.2 

-0.2  ; 

1 

Th 

27 

2:45 
18.8 

9:12 
0.3 

15:06 
19.2 

21:33 
0.0 

8 

27 

2:50        937 
19.2         0.2 

15:22      21:61 
19.5      -0.3 

Tu  27 

4:22      10:48 
18.9         0.2 

16:43 
19.5 

23:14 
-0.6  i 

• 

F 

28 

3:28 
20.0 

9:50 
-0.8 

15:50 
20.2 

22:16 
-1.0 

? 

S 

28 

3:47      10:13 
19.8      -0.3 

16:09      22:37 
20.0      -0.8 

W    28 

i      I 

6:12      11-34 
18. 9         0. 1 

17:30 
19.6 

a           •          • 
a           •          • 

8 

29 

4:12 
20.8 

10:36 
-1.3 

16:31 
20.7 

22:56 
-L4 

M 

29 

435      11:00 
19.8      -0.4 

16:55      2333 
20.0      -0.8 

Th29 

0:01       6:00 
-0.6       18.6 

12:20 
0.5 

18:20 
19.2 

P 

S 

30 

4:53 
20.8 

11:18 
-1.1 

17:12 
20.4 

23:38 
-1.1 

N 

Tu 

30 

5:21      11:45 
19. 4         0. 1 

17:40    .    .    . 
19.5    ..    . 

F    30 

1 

0:49       6:50 
-0.1       17.9 

13:06 
LO 

19:12 
18.5 

W 

31 

0:11        6:06 

12:32      18:30 

-0.4       18.5 

0.9       18.7 

Th 

etid 

lea  are  placed  in  the  order  of  occur 

renc< 

e,  wi 

th  their  times  on 

the  first  line  and  1 

heights  0 

tn  the  second  line  of  each  day;   | 

acomparifl 
from  Mean 

on  of  conaecutive  heights  will  indicate  whe 

ther  it  is  high  or 

low  water.   The  heights,  in 

feet  and  tenths, 

are  reckoned 

Low  Water  Springs,  which  is  approximate 
3.0  meters)  below  mean  sea  level.    To  find 

1 V  the  datum  of  soundings  on  the  French  Ch 

arts  for  this  re|^on,  and  which  |  ] 

is  9. 7  feet  ( 

the  depth  of  water,  odd  the  tabular  height  l 
1  which  case  subtract  it. 

to  the  sounding*!  given  < 

>n  the  . 

chart,  unlc 

^  a  minus  (— )  sign  is  before  the  height,  ii 

TheUi 

ne  U9e<l  is  Paris  Mean  Civil,  for  the  merid 

ian  'J9  7Q'  E.;  0>>  is  midnight;  12>>  is  noon;  al 

1  hours  less  than  12  are 

in  the 

forenoon  ( 

a.  m.),  all  greater 

are  in  the  afternoon  (p.  m. 

)  and  when  diminished  by  12  give  the  times 

( after  noon;  for  instance,  16:47  | 

is  3:47  p.  m 

■ 

#,  new 

rmoon;  }),  Ist  quar.;  O. 

full  moon;  (T.  3dq 

uar.;  £,  moon  on 

1  the  equator;  N,  8.  moon 

farthest  north  oi 

'south of  the  |l 

equator;  A 

,  P,  moon 

in  apogee  or  perigee. 

1 
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JULY. 

AUGUST. . 

SEPTEMBER. 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i 

Day  of — 

Time  and  Height  of  Hi| 
Low  Water. 

;h  and 

w. 

S 

Mo. 

1 

W. 

Bio. 

W. 
F 

Mo. 
1 

137 
0.7 

7:44 
17.1 

13:65 
1.9 

20.-06 
17.7 

Tu    1 

238 
2.3 

8:45 
16.0 

14:57 
3.3 

21:13 
15.8 

3:20 
5.6 

9:36 
13.5 

16:50 
6.0 

22:15 
12.8 

s 

2 

2:28 
1.7 

838 
16.3 

14:47 
2.8 

21.-03 
16.8 

W 

2 

3:25 
3.8 

939 
14.9 

15:47 
4.6 

22:09 
14.6 

A 

S 

2 

4:18 
6.8 

10:53 
12.8 

17:06 
6.9 

23:37 
12.4 

E 

M 

3 

3:20 
2.7 

938 
16.6 

15:42 
3.8 

22.-02 
16.0 

Th 

3 

4:18 
6.0 

1039 
14.1 

16:47 
5.6 

23:12 
13.8 

S 

s 

3 

5:50 
7.2 

12:12 
12.9 

18:42 
6.8 

•  ■        • 

•  •        • 

Tu 

4 

4:16 
8.7 

1037 
16.0 

16:42 
4.5 

23.-03 
15.3 

F 

4 

5:21 
6.0 

11:43 
13.7 

18K)1 
6.1 

•               •               • 

M 

4 

0-30 
12.8 

7:18 
6.5 

13:17 
13.6 

19:55 
5.8 

W 

5 

6:17 
4.6 

1135 
14.8 

17:47 
5.0 

•  •         • 

•  *        • 

A 

s 

5 

0:17 
13.4 

638 
6.2 

12:47 
13.8 

19:20 
6.0 

Tu 

5 

1:48 
13.7 

8:20 
5.1 

14:09 
14.6 

20:45 
4.2 

Th 

6 

0:02 
16.0 

6:20 
4.9 

1230 
15.3 

18:54 
6.0 

S 

§ 

6 

1:20 
13.6 

7:48 
5.6 

13:46 
14.4 

20:23 
5.0 

W 

6 

234 
15.1 

9:03 
3.6 

14:62 
16.3 

21:23 
2.7 

F 

7 

0:58 
14.7 

7:23 
4.8 

13-.28 
15.0 

19:65 
4.6 

M 

7 

2:12 
14.2 

8:45 
4.5 

1434 
16.2 

21:12 
4.0 

Th 

7 

3:15 
16.5 

9:42 
2.1 

1532 
17.7 

22K)0 
1.2 

S 

8 

1:49 
14.8 

8^8 
4.8 

14:12 
15.4 

20:47 
3.9 

Tu 

8 

239 
16.1 

9:28 
3.5 

15:18 
16.2 

2131 
2.8 

O 

F 

8 

331 
17.9 

10:16 
0.9 

16Kffi 
18.9 

2235 
0.1 

A 

§ 

9 

237 
16.2 

9:05 

14-J$7 
16.0 

2132 
3.2 

W 

9 

339 
16.1 

10:07 
2.5 

1637 
17.2 

22:28 
L9 

S 

9 

4:27 
1&9 

10:50 
0.0 

16:43 
19.7 

23:10 
-0.6 

8 

M 

10 

3:10 

15.6 

9:47 
3.1 

1538 
16.5 

22:11 
2.7 

o 

Th 

10 

4:18 
17.0 

10:43 
L7 

1634 
18.0 

23:02 
LI 

£' 

S 

10 

5m 

19.5 

11.-24 
-0.4 

17:20 
20.2 

23:44 
-0.7 

0 

Tn 

11 

4.-00 
16.0 

10:26 
2.6 

16:17 
17.0 

22:48 
2.2 

F 

11 

4:54 
17.7 

11:18 
L2 

i7ao 

18.5 

23-37 
0.6 

M 

11 

636 
19.6 

11:59 
-0.2 

17:63 
20.0 

•  ■        • 

•  •        • 

W 

12 

437 
16.4 

11:02 
2.4 

16:53 
17.3 

23:25 
2.0 

S 

12 

5:29 
18.1 

1132 
LO 

17:44 
18.9 

•  •        • 

•  •        ■ 

Tu 

12 

0:20 
-0.8 

6:12 
19.2 

1233 
0.4 

1832 
19.2 

Th 

13 

5:18 
16.6 

1139 
2.3 

1730 
17.4 

23:58 
L9 

E 

S   13 

0:12 
0.6 

6K)2 
18.2 

12:24 
LI 

18:19 
1&8 

W 

13 

036 
0.7 

6:50 
18.2 

13:10 
1.3 

19:13 
18.0 

F 

14 

5:48 
16.7 

12:12 
2.5 

18:04 
17.4 

A            •            • 

•            ■            • 

M 

14 

0:46 
0.7 

638 
18.0 

1238 
L5 

18:57 
1&3 

Th 

14 

1.35 
2.0 

732 
16.9 

13:52 
2.5 

20:01 
16.4 

S 

16 

034 
1.9 

6.-28 
16.6 

12:46 
2.7 

18:42 
17.2 

Tu 

15 

1:22 
1.3 

7:17 
17.4 

1334 
2.2 

1938 
17.4 

(C 

F 

15 

2:18 
3.5 

8:23 
15.3 

14:42 
4.0 

21:02 
14.7 

s 

16 

1:10 
2.1 

7K18 
16.5 

13:21 
8.0 

19:21 
16.8 

W 

16 

2:00 
2.2 

8:02 
16.4 

14:14 
3.0 

20:25 
16.3 

N 

S 

16 

3:16 
5.1 

934 
14.0 

1533 
6.3 

22:27 
13.6 

E 

M 

17 

1:47 
2.5 

7:47 
16.1 

14:00 
3.4 

20.-06 
16.3 

c 

Th 

17 

2:44 
3.2 

8:52 
15.4 

15K)2 
4.0 

21:23 
15.1 

P 

S 

17 

437 
6.2 

11H)8 
13.7 

1738 
6.8 

•  •        • 

•  •        • 

Tn 

18 

2:28 
3.0 

8-34 
15.6 

14:42 
3.8 

20:67 
15.8 

F 

18 

338 
4.5 

9-.56 
14.4 

16«7 
5.0 

22:38 
14.3 

M 

18 

0H» 
13.6 

6:23 
6.1 

1232 
14.4 

19:05 
4.9 

(C 

W 

19 

3:16 
3.5 

930 
15.1 

15:33 
4.3 

2136 
15.3 

S 

19 

430 
5.6 

11:18 
14.1 

1738 
5.5 

* 

•        •        • 

■        •        • 

Tu 

19 

1:19 
14.5 

7:45 
4.6 

13:41 
15.8 

20:15 
3.2 

Th 

20 

4:12 
4.2 

1032 
14.8 

1637 

4.8 

23KI5 
15.0 

N 

§ 

20 

0:08 
14.2 

6:24 
5.7 

1237 
14.6 

19K)8 
4.9 

W 

20 

2:17 
15.9 

8:41 
2.7 

14-35 
17.4 

21K)7 
L3 

F 

21 

5:20 
4.7 

11:44 
14.9 

17-.56 
4.9 

•  •        • 

•  a           • 

P 

M 

21 

1:19 
14.8 

7:48 
4.6 

18:47 
15.7 

20:22 
3.3 

Th 

21 

3K)5 
17.4 

9.-26 
0.9 

15:21 
18.9 

2130 
-0.1 

S 

22 

0:17 
16.2 

638 
4.7 

12:50 
15.4 

19:16 
4.2 

Tu 

22 

2:22 
16.0 

8:50 
2.8 

14:44 
17.2 

21:18 
L5 

• 

F 

22 

8:45 
18.6 

10:06 
-0.4 

16K)3 
19.9 

22:28 
-LO 

H 

23 

1:24 
15.8 

7:53 
3.8 

13:52 
16.4 

20:26 
2.9 

W 

23 

3:16 
17.3 

9:40 
L2 

1636 
18.7 

22:06 
0.0 

E 

S 

23 

4:23 
19.4 

10:43 
-1.1 

16:42 
20.4 

23:05 
-L2 

N 

P 

M 

24 

2:26 
16.7 

8:56 
2.5 

14:60 
17.6 

21:25 
1.4 

• 

Th 

24 

4K)3 
18.4 

10:25 
-0.1 

16:21 
19.8 

22:49 
-LO 

s 

24 

4:50 
19.7 

11:20 
-1.1 

17:18 
20.2 

23:40 
-0.8 

• 

Tu 

25 

3:22 
17.6 

9:49 
1.3 

15:44 
18.7 

22:16 
0.2 

F 

25 

4:45 
19.2 

11K)6 
-0.9 

17K)4 
20.4 

23:30 
-L3 

M  25 

6:33 
19.4 

11:54 
-0.5 

1732 
19.4 

•  •        • 

•  •        • 

w 

26 

4:13 
18.4 

1037 
0.3 

1633 
19.5 

23.-03 
-0.7 

£ 

S 

26 

5:25 
19.5 

11:45 
-LO 

17:44 
20.4 

■        •        • 

Tu  26 

1 

0:13 
0.2 

6:06 
18.6 

12-.28 
0.5 

.18:26 
18.2 

Th 

27 

5:02 
18.9 

11:22 
-0.3 

17:20 
19.9 

23:48 

-1.0 

§ 

27 

0:07 
-LO 

6:07 
19.3 

1222 
-0.6 

18:22 
19.8 

W 

27 

0:46 
L5 

637 
17.5 

13:02 
1.9 

18:58 
16.7 

f'28 

5:47 
19.0 

12:05 
-0.3 

18:05 
19.9 

•  p        • 

•  •        • 

M 

28 

0:43 
-0.2 

6:40 
18.6 

1230 
0.4 

19K)1 
18.6 

Th 

28 

1:18 
3.0 

7:12 
16.2 

1337 
3.5 

1934 
15.2 

8    29 

t 

031 
-0.7 

6:32 
18.1 

12:48 
0.1 

18:50 
19.4 

Tu 

,29 

1:20 
LO 

7:17 
17.6 

13-36 
L7 

19:40 
17.2 

F 

29 

1:62 
4.5 

730 
14.7 

14:13 
4.9 

20:16 
13.7 

£ 

8 

30 

1:14 
0.0 

7:14 
18.0 

13:29 
0.9 

19:35 
18.5 

W 

30 

1:57 
2.5 

7:56 
16.1 

14:14 
3.3 

20:21 
15.5 

A 

S 

S 

30 

2:28 
5.9 

8:39 
13.3 

15KX) 
6.2 

21:15 

12.4 

M 

i 

31 

135 
LO 

8:58 
17.1 

14:12 
2.0 

20:22 
17.2 

D 

Th  31 

I 

2:36 
4.1 

8:40 
14.7 

14:56 
4.8 

21:10 
14.0 

1 

The  tides  are  placed  in  the  order  of  occnrrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  dtty: 
a  comparifion  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and 
which  is  9.7  (8.0  meters)  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil  for  the  Meridian  2<>  20^  E.;  Oi>is  midnight,  12>>  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instance,  15:47 
is  3:47  p.  m. 

^,  new  moon;  3)}  lot  quar.;  Q,  full  moon-  (^,  3d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
eqaator;  A,  P,  moon  In  apogee  or  perigee. 
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OCTOBER. 


• 

i 

Dayof— 

W. 

Mo. 

S 

1 

M 

2 

Tu 

S 

W 

4 

Th 

5 

F 

6 

£ 

S 

7 

o 

s 

8 

M 

9 

Tu 

10 

W 

11 

p 

Th 

12 

N 

F 

13 

<L 

S 

14 

§ 

15 

M 

16 

Ta 

17 

W 

18 

Th 

19 

E 

F 

20 

S 

21 

• 

§ 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

S 
A 

F 

27 

S 

28 

H 

29 

D 

M 

30 

Tu 

31 

Time  and  Height  of  Higii  and 
Low  Water. 


3:20 
7.1 

4:53 
7.7 

0:15 
12.4 

1:15 
13.7 

2:01 
15.3 

2:43 
17.0 

3:20 

18.6 

3:57 
19.8 

4:33 
20.3 

5:10 
20.3 

5:47 
19.7 

0:33 
a7 

1:16 
2.2 

2:04 
3.8 

3:07 
6.3 

4'.34 
6.2 

6:13 
5.8 

1:08 
14.8 

2:01 
16w2 

2:44 
17.5 

3:22 
1&5 

3:58 
19.2 

4:32 
19.3 

5K)6 
19.0 

5:37 
1&3 

0:17 
2.2 

p:4S 
3.5 

1:20 
4.7 

1:54 
5.9 

2:43 
6.8 

4:01 
7.4 


9:56 
12.4 

11:31 
12.4 

6:38 
7.1 

7:44 
5.4 

8:30 
3.6 

9:06 
1.9 

9:44 
a4 

10:20 
-0.6 

10:57 
-1.0 

11:34 

-a  9 

12:12 
-0.2 

6^7 
1&6 

7:13 
17.1 

8.D8 
15.4 

9:25 
14.2 

11:01 
14.0 

12:23 
14.8 

728 
4.2 

8:22 
2.5 

9:05 
1.0 

9:43 

-ai 

10:20 

-a5 

10:55 

-as 

11:30 

ai 

12.«3 
1.1 

6:06 
17.3 

6:40 
16.1 

7:15 
14.8 

8:00 
13.5 

9:08 
12.6 

10:39 
12.6 


16:12 
7.1 

17:51 
7.2 

12:42 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecative  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and  which 
is  9.7  feet  (8.0  meters)  below  mean  nea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2^20^  E.;  0>>  is  midnight.  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  dlmluishea  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#.  new  moon;  ^.  l^t  quar.:  0>  full  moon;  ^,  8d  quar.;  E,  moon  on  the  eqoator;  N,  8,  moon  farthest  north  or  Boath  of  the 
equator;  A,  P,  moon  In  apogee  or  perigee. 
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2.8 

18:40 
3.7 

19:10 
4.5 

13:04 
18.7 

13:53 
18.1 

14:51 
17.6 

15-.58 
17.6 

17:15 
18.2 

12:45 
8.2 

13:50 
2.0 

14:47 
0.8 

15:40 

-ai 

1627 
-0.5 

17:15 
-0.4 

18:02 
0.2 

18:52 
LI 


23.27 
23.1 


19:36 
2.7 

20:32 
4.3 

21:56 
5.6 

2320 
5.8 


19:35 
18.5 

20:21 
19.7 

21:02 
20.7 

21:35 
2L2 

22K)3 
2L4 

2221 
2L2 

2222 
2L0 

22:57 
20.8 

28:25 
20.4 

23:58 
20.0 


19-.50 
5.0 

20:37 
5.5 

2127 
5.6 

22:46 
5.3 


1827 
19.5 

1928 
2L0 

2020 
22.3 

21:05 
23.2 

21:50 
23.4 

22:32 
23.2 

23:15 
22.4 

23:59 
2L2 


JUNE. 


fl  iDayof— 


at    W.  Mo. 


E 


2 


8 


Th 

1 

F 

2 

8 

3 

S 

4 

M 

5 

Tu 

6 

W 

7 

Th 

8 

F 

9 

8 

10 

S 

11 

M 

12 

Tu  13 

I 

W   14 
Th'l6 


C 


F 
8 
§ 
M 


■  Tu 
W 
Th 
F 

8 

M 

Tu 

W 

Th 

F 


p 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Time  and  Height  of  High  and 
Low  Water. 


7:18 
0.8 

0:45 
19.8 

1:40 
18.3 

2:47 
17.0 

525 
16.8 

0:06 
4.5 

li» 

3.8 

2XK) 
8.2 

2:45 
2.5 

326 

L8 

4:15 
L5 

4:55 
L6 

528 
L7 

5:58 
2.2 

620 
2.5 

6:44 

2.8 

020 

2ao 

1:03 
19.8 

1:55 
19.5 

2:47 
19.1 

3:50 
1&8 

4:57 
1&9 

020 
3.3 

1:42 
2.4 

2:54 
L8 

30^4 
a2 

4:46 

-a5 

527 

626 

-a8 

0:00 
21.4 


1220 

2ai 

8:10 
1  9 

9:14 
3.0 

1022 
3.6 

1120 
3.8 

620 
17.4 

724 
l&O 

8:06 
1&6 

8:50 
19.1 

925 
19.4 

9:52 
19.5 

10:06 
19.6 

1025 
19.6 

10'.55 
19.6 

1125 
19.7 

12:06 
19.7 

7:18 
3.0 

7'M 
3.1 

8:40 
8.3 

925 
3.3 

1020 
3.3 

1128 
3.2 

6:10 
19.4 

7:16 
2a2 

8:18 
2L1 

9:15 
21.7 

10:06 
22.0 

1026 
2L9 

11:45 
2L5 

7:14 
'a3 


19:45 
2.3 

1320 

18.8 

1425 
17.6 

17KX) 
17.2 

18.-07 
17  7 

1220 
3.6 

1320 
3.1 

1420 
2.6 

15:10 
2.1 

1620 
L8 

16:35 
L9 

17:15 
2.2 

17:44 
2.8 

18:06 
3.3 

1828 
3.7 

18:56 
4.0 

12:45 
19.6 

1322 
19.4 

1426 
19.2 

1522 
19.1 

16:28 
19.1 

1726 
19.5 

1227 
2.8 

14:15 
2.1 

1520 
L2 

1620 

a4 

17:10 
0.0 

18:00 
0.0 

1820 
a4 

1225 
2a7 


20:42 
3  4 

21:50 
4.2 

23.«) 

4.6 


i9Hn 

18.3 

19:48 
1&9 

2020 
19.4 

21.^ 

19.8  I 

2125  ' 
19.9 

21:55  ! 
20.0  I 


22:06 
2ai 

2225 
20.1 

23:04 
20.1 

23:40 
20.2 


1924 
4.0 

20:17 
4.1 

21105 
4.1 

22:00 
4.0 

23.-06 
3.8 


18:44 
2a3 

19:46 
2L2 

20:45 
22.0 

2128 
22.4 

2227 
22.5 

23:15 
22.1 


1928 
1.0 


The  tides  are  placed  In  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and 
which  is  11.3  feet  (8.4  meters)  oelow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Paris  Mean  Civil,  for  the  meridian  29  20'  E.;  Oi>  is  midnight,  12i>  is  noon;  all  hours  len  than  12  are  in  the 
forenoon  (a.  m. ),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47 
is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  O.  full  moon;  (^,  8rd  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  tbe 
equator:  A,  P,  moon  in  apogee  or  perigee. 
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1 

JULY. 

AUGUST. 

fhand 

SEPTEMBER.                           j 

• 

Day  of— 
W.  Mo. 

Time  and  Height  of  High  and 
Low  Water. 

Day  of— 

Time  and  Height  of  Hi| 
Low  water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

W.  !Mo. 

W.  Mo. 

S 

1 

0:45       8:02 
20.5        0.5 

13:25 
19.9 

20:28 
1.9 

1> 

Tu 

1 

1:50       9.-06 
19.4         2.0 

14:18 
18.8 

21-.30 
3.3 

F 

1 

2:20        9:45 
16.9         5.6 

14:48 
16.5 

22:18  I 
6.2 

s 

2 

1:40       8:55 
19.4         1.4 

14:24 
18.9 

21:20 
2.9 

W 

2 

2:30        9:55 
18.0         3.5 

15:02 
17.5 

22:24 
4.6 

A 

8 

2 

3:12      11.05 
15.5         6.9 

15:45 
15.3 

23:58  1 
6.9  . 

E 

M 

8 

2:84       9:47 
18.3         2.5 

15:45 
18.0 

22-.20 
3.8 

Th 

3 

3:20      10:58 
16.6        4.8 

16K)0 
16.4 

23:34 
5.6 

S 

§ 

8 

4:26      12:40 
14.5         7.1 

17:24 
14.9 

«        •        • 

t 

«        •        • 

Tu 

4 

4:00      10:48 
17.3         3.4 

17:14 
17.5 

23:22 
4.5 

F 

4 

4:25      12K)5 
15.6        5.8 

18:24 
15.9 

•  ■        • 

•  •        • 

M 

4 

0:15        7:35 
6.6       15.4 

13:46 
6.3 

19:50 
16.1 

W 

5 

5:40      11:48 
16.8         4.1 

18:15 
17.3 

•               •               • 

A 

S 

5 

0:45        7:00 
5.9       15.6 

13:15 
6.0 

19-.30 
16.2 

Tu 

5 

2:15       8:24 
5.0       16.7 

14:40 
4.9 

20:35 
17.4 

Th 

6 

0:25       0:40 
4.7       16.8 

12:50 
4.4 

19:10 
17.4 

8 

s 

6 

1:50       8:00 
5.4       16.3 

14:15 
5.3 

20.20 
16.9 

W 

6 

3:00       9:00 
8.5       18.2 

15:26 
3.4 

21.^ 
19.0 

F 

7 

1:24       7:35 
4.5       17.1 

13:50 
4.3 

19:58 
17.7 

M 

7 

2:45       8:45 
4.4       17.1 

15:10 
4.4 

21:00 
17.8 

Th 

7 

3:46       9:26 
2.0       19.6 

16H)6 
2.0 

21:30 
20.4 

S 

8 

2:20       8:22 
4.0       17.5 

14:42 
3.8 

20:40 
1&2 

Tu 

8 

3:30       9'.25 
3.3       18.0 

15:50 
3.5 

21:28 
18.7 

o 

F 

8 

4:33       9:45 
0.5       2L0 

16:40 
0.9 

21:50 
2L7 

A 

s 

9 

3:06       9:06 
3.3       18.0 

15:30 
3.5 

21:16 
18.6 

W 

9 

4:12       9:50 
2.3       18.9 

16:35 
2.6 

21:50 
19.7 

8 

9 

4:56      10:10 
-0.1       22.1 

17:10 
0.2 

22:20 

22.7 

8    M 

10 

2.6       18.5 

16:15 
3.0 

21:40 
19.0 

o 

Th 

10 

4:50      10:05 
1.3       19.8 

17.H)9 
2.0 

22:10 
20.6 

s 

S 

10 

5:20      10:36 
-0.7       23.0 

17:30 

-ai 

22-.50 
23.3 

O  Tu 

11 

4:36       9:58 
2.1       1&8 

16:55 
2.8 

21:56 
19.4 

F 

11 

5:25      10:28 
0.8       20.7 

17:36 
1.7 

22:37 
2L4 

M 

11 

5:46      11:10 
-0.7       23.3 

18:00 
-0.2 

23:25 
23.5 

IW 

12 

5:14      10:18 
1.9       19.2 

17:30 
2.7 

22:20 
20.0 

8 

12 

5:50      10:57 
0.5       2L5 

17:58 
L3 

23:10 
22.1 

Tu 

12 

6:12      11:40 
-0.4       23.3 

18:26 
0.3 

•  •        • 

•  •       • 

Th 

13 

5:45      10:40 
1.8       19.8 

2.8 

22:50 
20.4 

E 

S 

13 

6:14      11:30 
0.4       22.0 

18:24 
L2 

23:45 
22.4 

W 

13 

OKX)       6:42 
23.1         0.3 

12.-08 
22.9 

18*.58 
LO 

F 

14 

6:08      11:12 
1.8       20.2 

18:18 
2.8 

23:25 
20.8 

M 

14 

0:88      12:06 
0.4       22.3 

18:50 
1.3 

•        •        • 

.    .    .* 

Th 

14 

0-.38       7:18 
22.2         1.6 

13:00 
2L6 

19:36 
2.3 

S 

15 

6:32      11:50 
1.7       2a6 

18:42 
2.8 

•  •        • 

•  •        • 

Tu 

15 

0:20        74)6 
22.4         0.8 

12:45 

22.1 

• 

19:24 
1.6 

C 

F 

15 

l.*20       8:02 
20.7         3.1 

13:42 
19.9 

20:26 
3.7 

s 

16 

0:04       7:00 
2L1         L7 

12:28 
20.9 

19:15 
2.7 

W 

16 

1.-00       7:45 
2L8         1.5 

13:26 
2L5 

20:04 
2.3 

N 

8 

16 

2:10       8:50 
18.7         4.8 

14:35 
18.1 

21:28 
5.2 

E 

M 

17 

0:45        7:84 
21.1         L8 

13:10 
20.9 

19:50 
2.7 

<L 

Th 

17 

1:46       8:26 
20.8         2.5 

14:14 
20.3 

20:54 
3.3 

P 

S 

17 

3:10      10:04 
16.8        6.2 

15:42 
16.5 

23:16 
6.0 

Tu 

18 

1:30       8:13 
20.8        2.1 

13:56 
20.6 

20:35 
2.9 

F 

18 

2:36       9:15 
19.4         3.8 

15K)6 
18.9 

21:48 
4.3 

M 

18 

4-.33      12:40 
15.7         6.3 

18:10 
16.0 

■  •        • 

■  •        • 

C  W 

19 

2:17       9:00 
20.2         3.5 

14:48 
20.0 

21:24 
3.3 

S 

19 

3:38      10:20 
17.9        4.9 

16:14 
17.7 

23:04 
5.1 

Tu 

19 

1:26        7:40 
5.0       17.0 

14:00 
4.5 

20K)5 
18.0 

Th 

20 

3:11       9JS2 
19.4         8.1 

15:45 
19.4 

22:22 
3.8 

N 

s 

20 

4:54      12KI2 
16.9         5.5 

17:40 
17.3 

•        >        • 

W 

20 

2:25        8:36 
2.8       19.1 

14:55 
2.4 

20:55 
20.0 

F 

21 

4:13      10:52 
18.7         3.8 

16:50 
18.9 

23:32 
4.0 

P 

M 

21 

1:24       6:48 
4.8       17.2 

14.-04 
4.4 

19:44 
18.3 

Th 

21 

3:20       9:22 
0.6       21.1 

15:43 
0.3 

21:38 
2L8 

8 

22 

5:28      12:12 
18.3        4.1 

18K» 
18.9 

•  •        • 

•  ■        • 

Tu 

22 

2:40       8:30 
2.8       18.9 

2.5 

20:58 
20.0 

• 

F 

22 

4.^      lOKX) 
-L8       22.6 

16.-28 
-L2 

22:15 
23.0 

1 

S 

23 

1:16       6:46 
3.7       18.7 

14:00 
3.5 

19:30 
19.6 

W 

23 

3-^        9:30 
0.8       20.7 

16:00 
0.6 

21:47 
21.6 

E 

8 

23 

4:46      10*.35 
-2.3       23.3 

17K» 
-2.0 

22:52 
23.4 

N    M    24 

"         1 

2:44       8:10 
2.4       19.6 

15:16 
2.3 

20:44 
20.7 

• 

Th 

24 

4:26      10:17 
-1.0       22.1 

16:48 
-0.8 

22:32 
22.7 

§ 

24 

5.'28      11K)5 
-2.6       23.4 

17:45 
-1.7 

23:15 
23.1 

• 

Tu 

25 

3:46       9:20 
0.7       20.8 

16:10 
0.8 

21:42 
2L7 

F 

25 

5K)6      11:00 
-2.1       23.0 

17:30 
-1.6 

23:12 
23.2 

M 

25 

6:05      11:26 
-L9       22.9 

18:20 
-LO 

23:36 
22.5 

1 

W 

26 

4:38      10:15 
-0.6       21.7 

17KW 
-0.2 

22:35 
22.3 

E 

S 

26 

5-.55      11:35 
-2.6       23.1 

18:12 
-1.7 

23:42 
23.0 

Tu 

26 

6:38      11:50 
-0.7       22.1 

18-.54 
-0.8 

•  •        ■ 

•  •        • 

1 

1 

1 

Th 

27 

5.-28      11:05 
-1.5       22.2 

17:50 
-0.7 

23:20 
22.5 

s 

27 

6:30      12.05 
-2.2       22.7 

18:50 
-1.0 

*  •        • 

•  •        • 

W 

27 

0:02       7:06 
2L5         0.9 

12:15 
21.0 

19:22 
L8 

i 

F 

28 

6:12      11:50 
-1.7       22.2 

18:35 
-0.7 

•  «            • 

•  •            • 

M 

28 

0:10        7:10 
22.4      -1.2 

12:30 
21.8 

19:25 
O.l 

Th 

28 

0:30       7:38 
20.2        2.7 

12:44 
19.7 

19:50 
3.3 

S 

29 

OUX)       6:55 
22.2      -L4 

12:28 
2L8 

19:18 
-0.3 

Tu 

29 

0:45        7:45 
21.3         0.3 

12:55 
20.7 

20K)2 
L6 

F 

29 

IKX)        SM 
18.8         4.4 

13-.20 
18.3 

20:24 
4.8 

E 

s 

30 

0:40       7:40 
2L5      -0.7 

13K)5 
2L0 

20.-00 
0.7 

W 

30 

1:10       8:20 
20.0         2.1 

13:28 
19.4 

20:38 
3.2 

A 

S 

8 

30 

1:42       8:46 
17.5         6.0 

14:00 
16.8 

21:10 
6.1 

1 

M 

31 

1:15       8:20 
20.6         0.5 

13:40 
20.0 

20:44 
2.0 

1> 

Th 

31 

1:40        9100 
18.5         3.9 

14:05 
17.9 

21:20 
4.8 

1> 

1 
ac 
fro 
is] 
un 

for 
is: 

eqi 

Th 
'om] 
m  A 
L1.3i 
lera 

Th 
J:47 

uatc 

etid 
wris 
[ean 
[eet< 
am 

etin 
ou  (I 
p.  m 

new 

)r,  A 

ies  are  placed  in  the  order  of  oc( 
on  of  consecutive  beightfl  will  ii 
Low  Water  Springs,  which  ig  a 
3.4  meters)  below  mean  sealeve 
nufl  (— )  sign  is  before  the  heigl 

ae  used  is  Paris  Mean  Civil,  fo 
&.  m.),  all  greater  are  in  theafte 

• 

moon;  }),  Ist  quar.:  O.  full  m( 
,  P,  moon  In  apogee  or  perigee. 

;un 

idi< 

>pr 

.  7 

n,i 

rtl 
mo 

x)n 

•enc< 
3ate 
oxin 
ofln 

n  w] 

le  m 

on(] 

5,  wi 
whei 
latel 
dthi 
lilch 

erid 
p.m. 

3rd 

th  their  times  on  the  first  line  ai 
iher  it  is  high  or  low  water.    Tb 
y  the  datum  of  soundings  on  th 
i  depth  of  water,  add  the  tabular 
case  subtract  it. 

Ian  2°  20^  E.:  Oh  is  midnight,  12> 
)  and  when  diminished  by  12  gi 

quar.;  E,  moon  on  the  equator; 

tidl 
leh 

bFi 
hei 

>i8 
vei 

N. 

heig] 
eigh 
renc 
ghti 

nooi 
thet 

S.  n 

htflo 
to,  ic 
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toth( 

li  al 
imei 

lOon 

n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
e  soundings  given  on  the  chart, 

1  hours  less  than  12  are  in  the 
1  after  noon;  for  instance,  16:47 

farthest  north  or  south  of  the 
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OCTOBER. 


S 


o 


P 
N 


E 


S 


Day  of— 


W.  iMo, 


§ 

M 

Tu 

W 

Th 

F 

S 

§ 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

S 

M 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Tu  31 


Time  and  Height  of  High  and 
Low  water. 


2:28 
15.8 

3:32 
14.7 

0:32 
6.7 

1*.38 
5.3 

2:30 
3.6 

3K)6 

1.7 

3:46 
0.3 

4:22 

—0.8 

4:W 
—1.2 

5:18 
—1.1 

5:50 
-a5 

624 
0.6 

0:17 
21.7 

1:00 
20.0 

1:50 
17.9 

2:60 
16.0 

6:28 
15.6 

1:08 
4.6 

2:05 
2.6 

2:58 
0.6 

3:40 
-0.8 

4:25 
-1.6 

5.-00 
-1.6 

5:36 

-a  8 

6:08 
0.4 

6-.35 
1.8 

7.-04 
3.3 

0:30 
18.9 

1:10 
17.7 

2:00 
16.5 

3.-00 
15.6 


9:40 
7.2 

llOiO 
7.7 

5:30 
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0.4 

IBM 
-0.9 
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Time  and  Height  of  High  and 
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18.5 

13:54 

17.8 

14:50 
17.2 

16K)0 
17.2 


18:36 
17.4 

19:35 
19.3 

20:15 
21.1 

20:55 
22.0 

21:30 
23.5 

22:06 

23  7 

22:45 
23.4 

2325 
22.5 


19:30 
2.4 

20:30 
3.9 

21:55 
5.0 

23:28 
5.0 


19:30 
18.2 

20:18 
19.5 

20:56 
20.5 

21:35 
21.2 

22K» 
21.3 

2225 

21.1 

22:45 
20.6 

23:05 
20.2 

23:32 

19.7 


1920 
3.9 

20:03 
4.5 

20:52 
5.0 

21:50 
5.0 

23KX) 
4.6 


DECEMBER. 


^  I  Day  of 


O 

P 
N 


E    F 
S 
» 
M 
Tu 
W 
Th 
F 
S 
§ 
M 
Tu 
W 
Th 
F 
S 

M 

Tu 
W 

BTh 

a|  F 

s 
s 

M 

Tu 
W 

E  Th 
F 

S 

» 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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0.3 
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•  •       « 

•  •       • 

19:38 
3.0 

20:20 
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3.5 

22H» 
3.7 

23:00 
3.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutiye  heights  will  indicate  whether  it  is  high  or  low  water.  The  heists,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  French  Charts  for  this  region,  and 
which  is  11.8  feet  (8.4  meters)  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given 
on  the  chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Paris  Mean  Civil,  for  the  meridian  2^  20^  E.:  0^  is  midnight,  12^  is  noon;  all  hoois  lea  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  alter  noon;  for  instance,  15:47 
is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  C*  Sd  quar.;  B,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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0 

S     8 

1 

2:06 
16.4 

8:04 
-0.9 

14:29 
16.1 

20:13 
-0.1 

P 

W    8 

234 
16.9 

832 

-a  7 

16:10 
16.1 

21:09 
-LO 

F 

8 

330       931 
16.4        a4 

15:40 
16.8 

21:45 

-a  9 

M     9 

1 

2'J88 
16.8 

8:39 
-L3 

16.-00 
16.3 

20;48 
-0.6 

Th 

9 

336 
16.5 

934 
-0.2 

1630 
16.6 

2131 
-0.7 

8 

9 

4d9      1036 
16.8         LO 

1636 
15.2 

22:35 

-a  4 

TuilO 

3:11 
16.9 

9:14 
-1.2 

1631 
16.1 

21:26 
-0.7 

N 

F 

10 

4:21 
16.8 

10:18 

a7 

1630 
14.9 

2239 
0.0 

8 

10 

6:11      1032 
14.9        2.0 

17:15 
14.5 

28:30 

as 

W 

11 

3:60 
16.7 

9:61 
-0.7 

16:06 
16.6 

22K)4 

-a  4 

S 

11 

5:11 

14.7 

llKtt 
2.0 

1730 
13.8 

2831 
LO 

M 

11 

606      11:46 
18.9         8.0 

1804 
13.7 

•  •       • 

•  •       fl 

p 

Th 

12 

4:30 
16.0 

10:81 
0.3 

16:44 
14.7 

22:48 
0.2 

8 

12 

6:15 
13.4 

1134 
3.4 

18:16 
12.7 

•  *        ■ 

•  ■       • 

<L 

Tu 

12 

039       732 
L2       13.1 

1230 
3.9 

19:23 
13.2 

N 

F|13 

6:18 
14.9 

11:16 
L6 

17:29 
13.6 

2838 
L3 

c 

M 

13 

036 
2.1 

7:40 
12.4 

13306 
4.7 

19:46 
12.0 

£ 

W 

13 

1:40       838 
2.0       12.7 

1436 
4.5 

2O.-40 
13.2 

c 

S  114 

6:16 
13.6 

12:06 
3.1 

18:24 
12.3 

•  ■        • 

•  •        • 

Tu  14 

138 
2.9 

9:16 
12.4 

1439 
6.2 

2130 
12.7 

Th 

14 

236       930 
2.5       12.7 

1530 
4.5 

2134 

13.  J, 

8   15 

0:38 
2.6 

736 
12.2 

18a4 
4.6 

19:49 
1L3 

W  15 

332 
2.8 

1031 
12.9 

1636 
4.6 

2232 

13.7 

F 

15 

4:09      1033 
2.6       13.0 

16:40 
4.0 

2830 
13.9 

M   16 

2:00 
8.6 

9U» 

n.9 

16:16 
6.6 

21:46 
11.9 

£ 

Th:  16 

4:46 
2.2 

1130 
13.7 

17:26 
3.5 

2831 
14.6 

8 

16 

6dS      11:48 
2.5       13.4 

1738 
3.4 

2836 
14.4 

Til  17 

t 

3:60 
3.4 

10:66 
12.7 

17:00 
4.6 

23.-01 
13.3 

F   17 

1 

5:44 
L5 

12:19 
14.4 

18:18 
2.6 

•  •        • 

•  •        • 

8 

17 

6:09      1236 
2.3       138 

1837 
2.8 

•  •        • 

•  •       • 

WIS 

1 

6:10 
2.3 

11:68 
13.9 

1738 
3.4 

•        •        • 
■        ft        • 

8  '18 

0:22 
16.4 

632 

a9 

13.-00 
14.9 

1838 
L9 

M 

18 

0:40       637 
14.7        2.2 

13:16 
14.2 

10:10 
2.3 

Th,19 

1 

OKX) 
14.7 

6K)9 
LO 

12:46 
14.9 

18:42 
2.2 

8 

19 

1:06 
15.9 

7^6 
0.7 

1339 
15.2 

1939 
L4 

Tu 

19 

136       737 
148         2.3 

1334 
14.4 

19:47 
L9 

E 

F   20 

0:48 
16.8 

6:66 
0.0 

13:26 
15.7 

19:19 
L3 

• 

M   20 

130 
16.0 

731 

a8 

14:12 
15.2 

20.-00 
LI 

• 

W 

20 

209       801 
14.8         2.4 

1439 
14.4 

2030 
L6 

S    21 

1'.30 
16.7 

7:36 
-0.6 

14Ke 
16.0 

1930 
0.8 

Tu21 

1 

2:29 
16.8 

8:25 
L2 

14:44 
14.8 

2031 
LO 

B 

Th 

21 

236       8:40 
14.6         2.6 

1438 
14.2 

20-.51 : 

L4 

• 

8  '22 

2:10 
17.0 

8:11 
-0.6 

1436 
16.0 

90:21 
0.5 

W|22 

3:06 
15.3 

8:53 
L7 

16:11 
14.4 

21:01 
LO 

A 

F 

22 

339       9:01 
14.1         2.8 

1534 
14.0 

21.-21  . 

L3l 

1 

M 

23 

2:46 
16.8 

8:46 
-0.2 

16.-06 
15.5 

20:50 
0.5 

Th,23 

339 
14.6 

9^6 
2.2 

1636 
18.9 

2132 
L2 

8 

23 

338       936 
13.6         2.9 

15:49 
13.7 

21:53 
L3 

Tu 

24 

3:20 
16.2 

9:16 
0.6 

1632 
14.9 

21:20 
0.6 

8 
A 

F   24 

4K)6 
13.8 

9:48 
2.6 

16KW 
13.5 

22:06 
L4 

8 

24 

436       936 
13.2         2.9 

16:19 
13.6 

2230 
1.3 

W 

25 

3:62 
16.4 

9:41 
1.3 

16:58 
14.2 

21:50 
LO 

S    25 

437 
13.1 

loao 

3.0 

16.*28 
13.0 

22:44 
L9 

M 

25 

436      10-30 
13.0         2.9 

1631 

ia.4 

2S:10 
1.5 

Th  26 

4:26 

14.4 

10:10 
2.1 

16:21 
13.6 

22:24 
1.5 

8 

26 

5:10 
12.5 

10:44 
3.5 

17.-08 
12.5 

23:28 
2.4 

Tu 

26 

530      1130 
12.8         3.0 

1731 
13.2 

23:55 

L7i 

S 
A 

F 

27 

4:68 
13.4 

10:39 
2.9 

1632 
12.8 

23.-01 
2.2 

M 

27 

531 
1L8 

11:26 
4.1 

17:48 
12.0 

•  •        • 

•  •        • 

W 

27 

6:13      1134 
12.6         3.3 

18:19 
13.0 

•  •        • 

•  •        • 

S 

28 

6.-32 
12.4 

11:11 
3.8 

17:23 
13.0 

23:46 
3.0 

Tu28 

0:19 
2.9 

630 
1L3 

12:19 
4.6 

18:49 
1L5 

E 

Th 

28 

0:44        7KM 
2.0       12.2 

12:45 
8.5 

19:43 

12.7 

8 

29 

6:20 
11.4 

11:50 
4.7 

18.-09 
11.1 

•  •        • 

•  ft        • 

D 

W 

29 

1:20 
3.4 

8:10 
10.9 

13:24 
4.9 

20K)6 
1L4 

F 

29 

138        833 
2.4       1L9 

13:45 
3.7 

90:18 
12.^4 

D 

M 

30 

0:40 
3.8 

738 

ia4 

12:46 
5.6 

19:24 
10.4 

Th 

30 

2:28 
3.4 

936 
1L8 

14:40 
4.9 

2131 
1L9 

8 

30 

239       9:15 
2.7       1L9 

14:54 
3.8 

21.34 
12.5 

Tu 

31 

1:66 
4.6 

9:43 
10.5 

14:12 

6.1 

21-38 
10.8 

8 

31 

8:46      1032 
2.8       12.3 

16.K)6 
3.5 

2231 
13.0 

I 

The  tld 
acomparia 
from  Meai 
which  IS  8. 
unless  a  m 

The  til 
greater  are 

•,  ne^ 
equator:  A 

lee  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  Is  approximate 
0  feet  below  mean  sea  level.    To  find  the  d( 
inus  (— )  sign  Is  before  the  height.  In  which 
me  used  is  Greenwich  Mean  Civil;  0^  is  ml 
!  in  the  afternoon  (p.  m.)  and  when  dlmlnis 

rmoon;  }),  Istquar.;  O.  '«11  moon;  (^,  3d  < 
.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  Ix 
eJv  the  datum  of  soundings  on  the  Admiral 
^th  of  water,  add  the  tabular  height  to  the 
1  caj*e  subtract  It 

dnight,  12i>  is  noon;  all  hours  less  than  12 
hed  by  12  give  the  times  after  noon;  for  inst 

luar.;  E,  moon  on  the  equator;  N,  8,  moon 

m  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

are  in  the  forenoon  (a.m.),all 
ance,  15:47  is  8:47  p.  m. 

farthest  north  or  south  of  the 

1 

r 
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JANUARY. 


a  Day  of— 

8 


W.  Mo. 


E 
D 


S 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 


1 
2 
3 
4 
6 
6 
7 
8 
9 
10 


Time  and  Height  of  High  and 
Low  water. 


Will 
Th  12 
PlF|13 
O,  8,14 

^  S  1 15 ! 
Im  16 
'Tuil7 
iw!l8 
Th  19 
E    F   20 

I 

I 

S  21 
(C    8   22 

Ml23 
A  Tu  24 

,\V,26 

I 

Th  26 
I 
8     F,27 


8 

8 

M 

Tu 


28 
29 
30 
31 


0:56 
1.8 

1:31 
1.5 

2:04 
1.4 

2:38 
1.3 

3:17 
1.2 

4:00 
1.3 

4:47 
1.5 

5:40 
1.9 

6:42 
2.3 

1:02 
16.7 

2:13 
16.5 

3:28 
16.7 

4:37 
17.3 

5:38 
18.0 

0'.30 

as 

1:20 
0.0 

2:03 
-0.3 

2:45 
-0.2 

3:28 
0.2 

4:10 
0.7 

4:55 
1.5 

5:42 
2.4 


14.8 

4:12 
15.3 

5K)7 
15.9 

5:56 
16.6 

0:37 
1.5 

1:15 

a8 


6:49 
17.1 

7:24 
17.3 

7:58 
17.5 

8:33 
17.7 

9:13 
17.9 

9:58 
17.9 

10:47 
17.7 

11:43 
17.3 

12:46 
16.9 

7:48 
2.6 

8:57 
2.5 

10K)6 
2.1 

11:06 
1.6 

12:05 
1.2 

6:32 
1&4 

7:22 
18.6 

8:07 
18.5 

8:48 
18.3 

9-.38 
17.8 

10:10 
17.3 

10U» 
16.7 

11:41 
16.0 


13.-06 
2.5 

13:42 
2.7 

14:12 
8.0 

14:46 
3.2 

15:21 
3.3 

16:04 
3.5 

16:55 
3.9 

17:55 
4.3 

19:06 
4.5 

13:52 
16.7 

15:01 
16.9 

16:06 
17.4 

17K» 
l&l 

18.-00 
1&7 

12:55 
1.0 

13:40 
1.2 

14:24 
1.5 

15:06 
2.1 

15:46 
2.7 

16:27 
3.5 

17:10 
4.2 

18:01 
4.8 


9:42 
4.1' 

10:40 
3.7 

11:30 
3.1 

12:15 
2.6 

6:35 
17.2 

7:12 
17.9 


15:41 
15.5 

16:36 
16.1 

17:24 
16.9 

18:06 
17.8 

12:54 
2.2 

13:30 
2.0 


18*.58 
l&l 

19:80 
18.4 

20.-04 
18.5 

20:40 
18.6 

21 -.20 
1&6 

22:16 
1&3 

22:57 
17.8 

23:55 
17.3 


20:22 
4.2 

21:35 
3.5 

22:40 
2.5 

23:38 
1.4 


18:48 
19.2 

19:32 
19.4 

20:13 
19.3 

20:53 
19.0 

21:33 
1&5 

22:14 
17.9 

IS.-OO 

n.-o 

23:50 
16.2 


FEBRUARY. 


a  Day  of- 


6:36 
3.3 

12:33 
15.4 

19:02 
4.7 

•        •        • 

0:47 
15.4 

737 
4.0 

1338 
15.1 

20K)6 
5.3 

1:55 
14.9 

8:40 
4.2 

14:37 
15.1 

21:15 
4.9 

22:16 
4.2 

23:10 
3.2 

23:57 
2.3 


18:45 
18.5 

19:20 
19.0 


S  i  W.  |Mo. 

|W'   1 
'Th 


Time  and  Height  of  High  and 
Low  water. 


E 


P 

N 


F 

8 

8 

M 

Tu 


2 
3 
4 
5 
6 
7 


W     8 


Th 
F 

8 
8 
M 


9 
10 
11 
12 
13 


Tu  14 

wil5 

Thjl6 

F   17 

8    18 


8   19 

M  20 

i 

Tu  21 

W  22 

Th  23 

s 

F   24 

S    26 

8  '26 

M   27 

Tu'28 

1:51 
0.3 

2:25 
0.0 

3:00 
0.0 

8:38 
0.2 

4:22 
0.8 

5.-06 
1.6 

6K)6 
2.7 

0:28 
16.4 

1:45 
15.6 

3:12 
15.6 

4:31 
16.3 

5:37 
17.3 

0:20 

a5 

1:05 
-0.4 

1:48 
-0.8 

2:28 
-0.8 

3:03 
-0.4 

338 

0.4 

4:13 
1.5 

4:53 
2.6 

5:38 
3.8 

6:35 
4.9 

0:57 
14.7 

2:17 
14.3 

3:36 
14.7 

4:40 
15.6 

534 
16.7 

0:13 
0.9 


7:47 
1&4 

8:22 
18.8 

8:58 
19.0 

936 
19.0 

10:20 
18.6 

11:09 
17.8 

12:07 
16.8 

7:13 
3.6 

834 
4.0 

9:52 
3.6 

11:00 
2.8 

11:56 
2.0 

6:29 
l&O 

7:13 
1&6 

732 

1&8 

8:28 
18.7 

9:01 
1&5 

935 
18.0 

10K» 
17.4 

10:45 
1&8 

1130 
16.0 

12:25 
15.2 

7:44 
5.4 

9:00 
5.3 

10:06 
4.6 

11K)3 
3.6 

1132 
2.6 

6:13 
17.9 


14.*04 
1.9 

lf34 
2.0 

15:06 
2.1 

15:47 
2.4 

16:28 
2.9 

.17:21 
3.7 

18:28 
4.6 

13:15 
16.0 

1433 
15.7 

1538 
16.1 

1637 
17.0 

1732 
l&l 

12:45 
1.4 

13:28 
LO 

14:06 
1.1 

14:42 
1.4 

15:15 
1.9 

15:48 
2.7 

16:22 
3.5 

1738 
4.3 

17:56 
5.0 

1938 
5.5 

1335 
14.7 

1430 
14.7 

16:00 
15.6 

16:57 
16.8 

17:43 
l&O 

1234 
1.7 


1933 
19.4 

2038 
19.6 

2135 
19.6 

21:45 
19.2 

22-30 
1&5 

2333 
17.5 


19:48 
4.7 

21:13 
4.1 

2236 
3.0 

2838 
1.7 


1838 
19.0 

1930 
19.6 

19:57 
19.7 

2032 
19.6 

21:06 
19.2 

21:40 
1&5 

22:17 
17.6 

22:59 
16.6 

2331 
15.6 


20:23 
5.4 

2138 
4.6 

2238 
3.4 

2330 
2.1 


18:25 
19.0 


MARCH. 


c 

s 


E 


P 

D 

N 


o 

E 


i 


Day  of— 


W.  Mo. 


w 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 


Time  and  Height  of  High  and 
Low  Water. 


Th 

F 

S 

8 

m!27 

Tu'28 

W  29 

E  Th  30 

Fi31 


0:52 
-0.1 

1:30 
-0.8 

2:04 
-LO 

2:88 
-0.9 

3:17 
-0.3 

3:57 
0.7 

4:42 
2.0 

538 
3.5 

037 
16.0 

131 
15.0 

338 
15.0 

4.'28 
15.9 

6:20 
17.0 

034 

a2 

0:47 

-a  6 

136 
-LO 

231 
-0.8 

2-34 
-0.2 

334 
0.8 

334 
1.8 

4:06 
3.0 

4:44 
4.2 


237 
14.7 

4:06 
15.8 

531 
17.2 

5:46 
1&6 

033 

-a  8 

132 
-L4 


6:53 
1&8 

7:28 
19.5 

832 
19.9 

837 

2ao 

9:13 
19.7 

9:53 
19.0 

10:40 
17.8 

11:35 
16.5 

630 

4.7 

8:22 
5.1 

9:48 
4.5 

10:51 
8.5 

11:46 
2.8 

6:17 
l&l 

637 
1&8 

730 
19.0 

8:00 
19.0 

838 
1&8 

837 
1&4 

937 
17.9 

10:00 
17.3 

10:40 
16.5 


931 
5.1 

1032 
3.8 

1132 
2.4 

1237 
L2 

635 
19.7 

732 
20.4 


13:10 
LI 

13:45 
0.8 

14:17 
0.8 

1432 
LO 

1536 
L5 

16.36 
2.4 

17:00 
3.3 

1836 
4.4 

12:46 
15.3 

14:18 
14.8 

1538 
15.4 

16:45 
16.7 

1737 
l&O 

1230 
L5 

13:10 
0.9 

13:44 
0.8 

14:15 
LI 

14:45 
L6 

15:15 
2.2 

15:43 
2.9 

16:18 
3.7 

17:07 
4.5 


534 
5.8 

1131 
15.5 

18:12 
5.2 

0:10 
14.8 

6:46 
6.1 

1238 
14.7 

131 

14.3 

8:15 
6.0 

1430 
14.7 

15:18 
15.5 

16:22 
16.8 

17:13 
1&2 

1737 
19.4 

12:45 
0.4 

1331 
0.0 


19.-02 
19.8 

19:37 
20.3 

20:11 
20.4 

20:45 
2a2 

2135 
19.6 

2236 
1&6 

23:00 
17.4 


1930 
4.8 

2039 
4.3 

22:13 
3.0 

23:14 
L5 


1832 
19.0 

19:01 
19.6 

1935 
19.7 

20:07 
19.5 

20:85 
19.1 

2136 
1&5 

21:40 
17.8 

22:18 
16.9 

2337 
15.8 


1933 
5.3 

2035 
4.5 

2231 
3.2 

2236 
L6 

23:42 
0.2 


1837 
20.2 

19:14 
20.6 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximatelv  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and  which 
is  10.0  feet  below  mean  sea  level.  To  find  tne  depth  01  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  unless 
a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0>>  is  midnlsht,  12>>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47  is  3:47  p.m. 

#,  new  moon;  }),  Ist  quar.;  O.  ^ull  moon;  ^,  3d  quar.;  £.  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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3.7 

5:36 
4.2 

0:12 
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2:10 
15.5 
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16.0 

4:50 
16.5 

5:35 
16.0 
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15.3 
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17  7 
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0.9 
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L5 

3:41 
2.1 
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15.6 
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0.7 

2:28 
L3 

238 

2.0 

331 
2.9 
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8:20 
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9:38 
3.2 

10:42 
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5:55 
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15.3 
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13:10 

-as 
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-0.7 

14:17 
-0.6 
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17.D8 
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4.6 

12:53 
15.2 
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1638 
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21:52 
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2.9 
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23:17 
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19.0 

19.-08 
19.3 

19:40 
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20:12 
19.0 

20:42 
18.5 

21:12 
17.9 

21:45 
17.0 

22:24 
16.2 

23:14 
15.2 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  10.0  feet  helow  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  ue  chart, 
unle5«  a  minus  ( — )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil:  Q^  is  midnight.  12^  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance,  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  Q,  full  moon;  C  3d  quar;  £,  moon  on  the  equator:  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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0K)1 
5.2 

0:22 
14.4 

1:43 
14.4 

3:01 
15.2 

4.-05 
16.6 

4:54 

18.8 

5:36 
19.1 

0:22 

0.7 

l.*00 
0.2 

1:33 
0.2 

2^)7 
0.5 

2:44 
1.0 

3:26 
1.8 

4:17 
2.9 

5:22 
3.9 

6:41 
4.3 

1:15 
14.7 

2:42 
15.4 

3:51 
16.6 

4:47 
17.9 

5:33 
18.0 

0:22 
0.0 

0:58 
0.7 

1:31 
0.9 

2:02 
1.4 

2:32 
2.0 

3:02 
2.7 

3:39 
3.3 

4:25 
4.0 

5:24 
4.5 

6:37 
4.7 


11:58 
14.5 

731 
5.3 

8:40 
4.5 

9:43 
3.3 

10:37 
1.8 

11:23 
0.4 

12.-03 
-0.6 

6:15 
20.0 

6:52 
20.4 

7:27 
20.3 

8:02 
20.2 

8:42 
19.6 

9:26 
18.5 

10:18 
17.2 

11'.25 
15.8 

12:49 
14.8 

8:08 
3.8 

9:22 
2.7 

10:22 
1.3 

11:13 
0.1 

11:58 
-0.7 

6:15 
19.4 

6:50 
19.4 

733 
19.0 

7:54 
18.6 

833 
17.9 

8:57 
17.2 

9:34 
16.5 

1031 
15.6 

1131 
14.9 

12:37 
14.5 


18:35 
6.4 

13:18 
14.0 

14:44 
14.4 

15:50 
15.5 

16:43 
17.0 

1737 
18.3 

18:05 
19.4 

12:40 
-1.1 

13:17 
-1.2 

13:51 
-0.8 

1438 
0.0 

15:07 
1.2 

15:50 
2.6 

16:45 
4.2 

17:50 
5.4 

19:33 
6.7 

1435 
14.8 

15:44 
15.8 

16:42 
17.0 

1738 
18.2 

18:07 
18.9 

12:37 
-0.8 

13:14 
-0.4 

13:47 
0.4 

14:18 
1.5 

14:47 
2.6 

15:14 
3.8 

15:48 
4.8 

16:32 
5.7 

17:39 
6.4 

19:08 
6.4 


20:02 
6.2 

21:15 
5.4 

22:14 
4.1 

23:03 
2.7 

23:45 
1.5 


18:40 
20.2 

19:15 
20.5 

19:50 
20.4 

2035 
19.9 

21K)3 
19.1 

21:48 
17.9 

22:41 
16.5 

23:50 
15.2 


20:57 
5.1 

22:03 
3.9 

22:57 

2.6 

23:43 
1.5 


18:42 
19.2 

19:12 
19.1 

10:42 

18.8 

20:09 
18.4 

20:37 
17.8 

21:07 
17.2 

21:45 
16.5 

22:32 
15.7 

23:37 
15.0 


NOVEMBER. 


c 


o 


Day  of— 


W.  Mo.  I 


Time  and  Height  of  High  and 
Low  water. 


W 

Th 
F 
S 
IS 
M 

Tu 
P  W 

Th 


N 


1 
2 
3 
4 
5 
6 
7 
8 
9 

F|lO 
S  11 
S    12 


s 

A 


M 
Tu 
W 
Th 

F 

S 

M 
Tu 
W 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 


Th  23 
F   24 

S    25 


M 
Tu 


26 
27 

28 


W  29 
Th  30 


0:54 
14.9 

2:12 
15.5 

330 
16.7 

4:15 
18.0 

5:00 
19.1 

5:46 
19.8 

0:34 
0.1 

1:14 
0.0 

1:55 
0.2 

2:34 
0.7 

3:20 
1.5 

4:12 
2.4 

5:15 
3.1 

6:30 
3.4 

0:55 
15.3 

2:15 
15.7 

335 
16.6 

4:18 
17.5 

5.-06 
18.1 

5:50 
18.4 

0:35 
1.3 

1K)8 
1.4 

1:45 

1.7 

2:15 
2.1 

2:45 
2.5 

3:22 
2.9 

4:04 
3.2 

4:55 
3.5 

5:58 
3.6 

0:10 
16.0 


7-.52 
4.1 

8:58 
2.9 

9:55 
1.5 

10:45 
0.3 

11:30 
-0.5 

12:12 
-1.0 

6.37 
20.2 

7K)6 

ao.1 

7:48 
19.8 

8:30 
10.0 

9:16 
18.0 

10:12 
16.8 

11:20 
15.6 

12:40 
15.0 

7:46 
3.1 

9:00 
2.3 

9-.54 
1.4 

10:46 
0.6 

11:32 
0.2 

12:14 
0.3 

6:28 
18.2 

7:08 
18.1 

7:35 

17.7 

8K)5 
17.2 

8:35 
16.8 

9:14 
16.4 

9:58 
16.1 

10:52 
15.8 

11:55 
15.6 

7102 
3.3 


13:55 
14.9 

15:05 
16.0 

16.-00 
17.3 

16:48 
18.7 

17-.32 
19.7 

18:12 
20.4 

12:50 
-1.0 

IZ'J30 
-0.4 

14:10 
0.5 

14:54 
1.7 

15:40 
3.1 

16:38 
4.5 

17:54 
5.4 

19:15 
5.6 

14:05 
l&l 

15:16 
15.8 

16:14 
16.8 

17:00 
17.6 

17:40 
18.2 

18:15 
18.5 

12:55 
0.7 

1335 
1.5 

13:56 
2.4 

14:22 
3.3 

14:50 
4.1 

1530 
4.7 

16:04 
5.2 

17:00 
5.6 

18:15 
5.7 

13K)5 
15.8 


20:30 
&5 

21:32 
4.2 

22:24 
2.7 

23:11 
1.5 

23:55 
0.6 


». 


18:50 
20.6 

19:26 
20.4 

20K)7 
19.8 

20:48 
18.8 

21:35 
17.7 

22:30 
16.5 

23:35 
15.5 


20:30 
5.0 

21:35 
4.0 

22:30 
3.0 

23:15 
2.1 

23:58 
1.5 


18:46 
18.5 

19:18 
18.3 

19:44 
17.9 

20:10 
17.6 

20:44 
17.4 

21:20 
17.0 

22:06 
16.6 

23:00 
16.2 


19:30 
5.2 


DECEMBER. 


O 

P 

N 


£ 


S 
A 


Day  of— 


W. 


F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

M 

Tu 

W 

Th 
F 

S 

M 

Tu 

W 

Th 
F 

S 

M 

Tu 

W 


EiTh 


F 

S 

8 


Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


130 
16.2 

238 
16.8 

3:30 
17.7 

436 
18.4 

5:18 
19.0 

0:10 
a5 

0:56 
0.1 

1:40 

ai 

235 

0.4 

3:12 
0.8 

4K)6 
L4 

5K)3 
2.0 

6KM 
2.4 

035 
16.1 

1-.S4 
16.0 

2:42 
16.2 

3:45 
16.5 

4:40 
16.9 

5:30 
17.1 

0:15 
2.1 

0:54 
1.9 

1:30 
1.9 

2:04 
2.0 

2*.33 
2.1 

3.'08 
2.1 

3:46 
2.1 

438 
2.2 

5:17 
2.4 

6:15 
2.5 

0:30 
16.9 

1:38 
16.8 


8:08 
2.6 

9:10 
1.7 

10:03 
0.8 

10:57 
0.2 

11:45 
-0.2 

6K)6 
19.4 

6:50 
19.6 

7:38 
19.3 

835 
18.7 

9:15 
18.0 

10:08 
17.0 

11:10 
16.2 

12:16 
15.6 

7:14 
2.5 

8:16 
2.4 

9:18 
2.1 

10:14 
1.9 

11:05 
1.7 

11-.50 
L7 

6:10 
17.2 

6:50 
17.1 

733 
16.0 

7:55 
16.8 

835 
16.8 

8:58 
16.9 

9:38 
17.0 

1035 
17.0 

11:17 
17.0 

12:17 
16.9 

7:16 
2.5 

830 
2.4 


14:15 
16.4 

15:15 
17.4 

16:10 
18.4 

17K)0 
19.3 

17:45 
19.9 

12:32 
-0.1 

13:15 
0.3 

1.0 

14:45 
2.0 

15:35 
3.0 

16:30 
4.0 

17:34 
4.7 

18:42 
5.0 

1338 
15.4 

14:35 
15.5 

15:34 
16.0 

1636 
16.6 

17:12 
17.2 

17:50 
17.6 

12:35 
L9 

13:10 
2.4 

13:42 
2.9 

14:10 
3.5 

14:36 
3.9 

15K)6 
4.1 

15:44 
4.3 

16:30 
4.4 

1735 
4.5 

18:32 
4.6 

1330 
16.9 

1436 
17.1 


20:40 
4.2 

21:42 
3.1 

22:36 
2.0 

2335 
1.1 


18:30 
20.1 

19:12 
19.9 

19:55 
19.5 

20:40 
18.0 

2135 
18.1 

2230 
17.3 

23:16 
16.5 


19:50 
4.9 

20-.55 
4.4 

21:55 
8.7 

22:45 
3.0 

23:35 
2.5 


1835 
17.7 

18:58 
17.7 

1937 
17.8 

19:56 
17.8 

20-.30 
17.8 

21KH 
17.8 

21:45 

17.7 

22:34 
17.5 

23:30 
17.3 


I 


19:44 
4.4 

20:56 
3.7 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  comparison  of  consecutive  heighLs  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  is  10.0  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on 
the  chart,  unless  a  minus  ( - )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  O^  is  midnight,  12>«  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.m.), all 
greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:471s  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  (^,  3d  quar.;  E.  moon  on  the  equator;  N,  S,  moon  farthest  north  orsonth  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JANUARY. 

FEBRUARY. 

t  of  High  and 
ater. 

MARCH. 

i 

Day of— 

Time  and  Height  of  High  and 
Lowwater. 

• 

i 

Day  of— 

Time  and  Heigh 
Low  W 

i 

Day  oi— 

Time  and  Height  of  EUgh  and 
Low  Water. 

W. 

Mo. 

1 

W. 
W 

Mo. 



1 

W. 

Mo. 

1 

0:53 
15.0 

6:45 
2.0 

13:15 
15.2 

19:05 
2.4 

1:45       7:45 
16.1         0.2 

13:18 
16.1 

20:00 
1.8 

• 

0:45 
16.1 

6:45 
a3 

13:17 
16.3 

19:00 
L7 

M 

2 

1:28 
15.3 

7:26 
1.4 

13:55 
15.4 

19:40 
2.4 

Th 

2 

2:20       8:26 
16.4      -0.3 

14:55 
16.1 

20:36 
1.7 

Th 

2 

1:20 
16.8 

7:24 
-0.5 

13:55 
16.7 

19:38 
LI 

Tu 

3 

2H)0 
15.4 

8:03 
1.0 

14:35 
15.4 

20:16 
2.4 

£ 

F 

3 

2:58       9:06 
16.3     -0.4 

15:35 
15.9 

21:12 
1.7 

£ 

F 

3 

2.*00 
17.2 

8:05 
-LO 

14:30 
16.8 

20:15 
0.8 

W 

4 

2:38 
15.3 

8:42 
0.7 

15:15 
15.2 

20:54 
2.5 

8 

4 

3:38       9:48 
16.0         0.0 

16:15 
15.3 

21:50 
2.0 

8 

4 

2:38 
17.2 

8:45 
-0.9 

15K)6 
16.5 

20:50 
0.9 

Th 

5 

3:15 
15.1 

9:25 
0.7 

15:58 
14.9 

21:30 
2.8 

S 

5 

4'J20      lOaO 
15.3         0.7 

17:00 
14.6 

22:35 
2.5 

8 

6 

3:16 
16.7 

9:25 
-0.3 

15:48 
15.8 

21:32 
1.3 

F 

6 

3:55 
14.8 

10K)6 
1.0 

16:44 
14.5 

22:10 
3.0 

D 

M 

6 

5K)5      11:16 
14.5         1.7 

17:48 
13.7 

23:24 
3.3 

P 

M 

6 

4:00 
15.9 

10«7 
0.6 

16:32 
14.9 

22:14 
2.0 

£ 

S 

7 

4:40 
14.4 

10'JS5 
1.4 

17:30 
14.0 

22:58 
3.4 

Tu 

7 

6:00      12:10 
13.6         2.8 

18:50 
13.0 

•        •        « 

D 

Tu 

7 

4:48 
14.8 

10:52 
L8 

17:20 
13.8 

23:00 
3.0 

D 

s 

8 

5:32 
13.9 

11:48 
2.0 

18:26 
13.5 

23:50 
3.9 

W 

8 

0:25       7:14 
4.1       12.9 

13:16 
3.8 

20:02 
12.7 

W 

8 

5:45 
13.1 

11:45 
2.2 

18:25 
12.8 

•  •        • 

•  •        • 

M 

9 

6:30 
13.5 

12:45 
2.6 

19:26 
13.2 

•  ■        • 

•  *        « 

P 

Th 

9 

lr48       8:38 
4.6       12.8 

14:38 
4.2 

21:20 
13.0 

N 

Th 

9 

0:08 
4.0 

7«0 
12.8 

12:56 
4.4 

19:40 
12.4 

Tu 

10 

0-.58 
4.3 

7:40 
13.2 

13*.50 
3.1 

20-.33 
13.2 

N 

F 

10 

3:15       9:55 
4.3       13.3 

15:58 
4.1 

22:25 
13.8 

F 

10 

1:34 
4.6 

8:26 
12.6 

14:25 
4.9 

21:05 
12.7 

W 

11 

2:16 
4.4 

8:54 
13.4 

15.-00 
3.3 

21:40 
13.6 

8 

11 

4:30      11:00 
3.5       14.2 

17:05 
3.3 

23:25 
14.9 

8 

11 

3:05 
4.4 

9:45 
13.1 

15:50 
4.5 

22:15 
13.6 

Th 

12 

3:34 
3.9 

10:05 
14.0 

16:10 
3.0 

22:42 
14.4 

8 

12 

5:30      11*.58 
2.2       15.2 

18:00 
2.4 

■        •        1 
•        «        • 

8 

12 

4:20 
3.5 

10:60 
14.0 

17«0 
3.6 

23:10 
14.8 

p 

N 

F 

13 

4:40 
3.0 

11:10 
14.8 

17:10 
2.5 

23-.36 
15.3 

o 

M 

13 

0:15       6.-22 
16.0         LO 

12:48 
16.1 

18:47 
1.6 

M 

13 

5:16 
2.2 

11:43 
15.1 

17:50 
2.6 

•  •        • 

•  «        • 

O 

8 

14 

5:40 
1.9 

12:06 
15.6 

18:05 
1.9 

•        •         • 
«         •        • 

T 

14 

1:00       7:05 
17.0         0.0 

13:30 
16.8 

19:30 
LO 

Tu 

14 

0:00 
15.9 

6:05 
LI 

12:30 
16.1 

18:34 
L7 

8 

16 

0:27 
16.3 

6:30 
0.9 

13K)0 
16.3 

18:55 
1.3 

W 

16 

1:44        7:48 
17.5      -0.6 

14:15 
17.2 

20:10 
0.8 

o 

W 

16 

0:43 
16.9 

6:45 
0.1 

13:10 
16.8 

19:10 
1.1 

M 

16 

1:15 
16.9 

7:18 
0.2 

13:46 
16.7 

19:42 
1.1 

£ 

Th 

16 

2:25       8:28 
17.6      -0.8 

14:56 
17.2 

20:48 
LO 

£ 

Th 

16 

1:24 
17.4 

7:24 
-0.5 

13:50 
17.2 

19:46 
0.9 

Tu 

17 

2:00 
17.3 

8.'05 
-0.3 

14'.'t2 
16.9 

20:35 

1.1 

F 

17 

3:05        9:08 
17.3      -0.6 

15:35 
16.8 

21:25 
1.4 

F 

17 

2:00 
17.5 

8:00 
-0.7 

14:25 
17.2 

20:18 
LO 

W 

18 

2:45 
17.2 

8:50 
-0.4 

15:20 
16.8 

21:10 
1.4 

8 

18 

3:40        9:46 
16.6         0.0 

16:15 
16.0 

22:00 
2.2 

8 

18 

2:35 
17.2 

8:35 
-0.5 

15K)5 
16.7 

20:50 
1.4 

Th 

19 

3:30 
16.8 

9:35 
-0.2 

16K>4 
16.4 

21:57 
1.9 

8 

19 

4:20      10:25 
15.6         0.9 

16:55 
14.9 

22-.35 
3.1 

8 

19 

3:10 
16.5 

9:12 
0.1 

15:40 
15.8 

21:27 
2.0 

E 

F 

20 

4:12 
16.2 

10:20 
0.4 

16:50 
15.6 

22:40 
2.7 

M 

20 

5.-00      11 06 
14.4         2.0 

17:40 
18.7 

23:10 
4.0 

M 

20 

8:46 
15.5 

9:47 
LI 

16:15 
14.7 

22:00 
2.7 

8 

21 

4:58 
15.3 

11:06 
1.2 

17:40 
14.8 

23:22 
3.6 

$ 

Tu 

21 

5:46      11:48 
13.3         3.2 

18:30 
12.7 

23:55 
4.7 

A 

Tu 

21 

4:25 
14.3 

10:25 
2.2 

16*.56 
13.6 

22:30 
3.4 

(C 

8 

22 

5:44 
14.3 

11-.50 
2.2 

18:30 
13.9 

•  •         • 

•  •         • 

W 

22 

6:40      12:45 
12.4         4.2 

19:28 
11.9 

•  •        • 

*  •        • 

W 

22 

5.D6 
13.3 

11:04 
3.3 

'  17:38 
12.5 

23:11 
4.1 

M 

23 

0:10 
4.5 

6:35 
18.4 

12:40 
3.1 

19:25 
13.2 

Th 

23 

0:55        7:48 
5.4       12.0 

13:45 
5.0 

20:36 
1L7 

1 

Th 

23 

6.^ 
12.4 

11:50 
4.5 

18:30 
1L6 

a           •           • 
•           •           ■ 

A 

Tu 

24 

1.-06 
5.1 

7:34 
12.8 

13:40 
3.8 

20:24 
12.6 

S 

F 

24 

2:12       9:05 
5.5       12.1 

15:00 
5.2 

21:42 
12.1 

F 

24 

0:06 
4.8 

7:10 
1L9 

12-.50 
5.3 

19:40 
1L3 

W 

26 

2K)7 
5.5 

8:36 
12.5 

14:38 
4.3 

21:25 
12.5 

8 

25 

3:28      10:10 
5.0       12.7 

16:10 
4.9 

22:35 
12.9 

S 

25 

1:26 
5.1 

828 
1L9 

14:12 
5.7 

20:54 
1L8 

Th 

26 

3:14 
5.4 

9:42 
12.7 

15:44 
4.4 

22:20 
12.8 

8 

26 

4:26      11:06 
4.1        13.5 

17H)4 
4.2 

23:22 
14.0 

8 

26 

2:44 

4.8 

9:40 
12.5 

15:30 
5.3 

21:56 
12.8 

S 

F 

27 

4:10 
4.8 

10*.38 
13.2 

16:40 
4.1 

23:05 
13.4 

M 

27 

5:18      ll*Ji5 
2.8        14.5 

17:48 
3.4 

•  •        • 

•  •        • 

M 

27 

3:50 
3.8 

10:88 
13.5 

16:32 
4.5 

22:50 
14.0 

8 

28 

5fift 
4.0 

11:30 
13.8 

17:28 
3.6 

23:50 
14.2 

Tu 

28 

0H)5        6.-04 
15.1         L5 

12:37 
15.5 

l0:28 
2.5 

Tu 

28 

4:45 
2.5 

11:25 
14.6 

17:15 
3.4 

28:35 
15.3 

8 

29 

5:46 
2.9 

12:15 
14.6 

18:10 
3.1 

•        •        • 
■        •        « 

W 

29 

5:32 
LI 

12:07 
15.7 

17:58 
2.2 

•        •        • 

a           •           • 

• 

M 

30 

0:30 
15.0 

6:25 
1.9 

12:58 
15.2 

18:50 
2.6 

! 

E 

Th 

30 

0:15 
16.4 

6:17 
0.0 

12:48 
16.5 

18:34 
L3 

Tu 

31 

1«6 
15.6 

7:08 
0.9 

13*.38 
15.8 

19:25 
2.2 

1 

F 

31 

0:55 
17.2 

6-.57 
-0.8 

13:27 
17.0 

19:12 
0.6 

'         The  tic 
acomparlfl 
from  ueaxi 
which  is  8. 
unless  a  in 

ies  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whet 
I  Low  Water  Springs,  which  is  approximate 
5  feet  below  mean  sea  level.    To  nnd  the  dc 
inus  (-)  sign  is  before  the  height,  in  whicb 

th  their  times  on  the  first  line  and  heights  ( 
ther  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admiral 
ipth  of  water,  add  the  tabular  height  to  the 
I  case  subtract  it. 

>n  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

i        The  til 
:  are  in  the  1 

ae  used  is Oreenwich  Mean  Civil;  0^  is  midni 
kftemoon  (p.  m. )  and  when  diminished  by  12 

ght,  12b  ifl  noon;  all  hours  less  than  12  are  in  t 
igive  the  times  after  noon;  for  instance,  15:4' 

iie  forenoon  (a.  m 
J  is  :^:47  p.  m. 

L.),  all  greater 

#,  nev 
equator;  A 

1 

rmoon;  J),  Istquar.;  O. 
i,  P,  moon  in  apogee  or  ] 

full  moon;  C  8d  c 
>erigee. 

luar.;  B,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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APRIL. 

MAY. 

JUN£.                                  1 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

1 

• 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

s 

Mo. 
1 

W. 
M 

Mo. 
1 

W.  Mo. 

1:35 
17.7 

7:40 
-LO 

14K)4 
17.2 

19:50 
0.3 

1:57 
17.3 

8:00 
-0.3 

14:20 
16.8 

20:18 
0.3 

Th 

1 

3:26 
16.0 

9:20 
L8 

15:44 
15.8 

21:50 
LO 

p 

8 

2 

2:15 
17.6 

8:20 
-0.8 

14:42 
16.8 

20:35 
0.4 

N 

Tu 

2 

2:42 
16.8 

8:42 
0.5 

15:08 
16.1 

21:07 
0.8 

F 

2 

• 

4:22 
15.4 

10:15 
2.6 

16:40 
15.1 

22:45 
L5 

M 

3 

2:58 
17.0 

9.-06 
0.0 

15:24 
16.1 

21:15 
LO 

W 

3 

3:35 
16.0 

9:30 
L5 

15:55 
15.3 

21:55 
L5 

1> 

8 

3 

5:20 
14.8 

11:15 
3.4 

17:38 
14.5 

23:45 
2.2 

Tu 

4 

3:45 
16.1 

9:47 
LO 

16:10 
15.1 

22:02 
L8 

Th 

4 

4:30 
15.0 

10*.25 
2.7 

16'.50 
14.4 

22:56 
2.4 

8 

4 

6:22 
14.3 

12:20 
4.0 

18:40 
14.1 

«        •        • 
•        •        • 

N 

W 

5 

4-.38 
14.9 

10:35 
2.4 

17:02 
14.0 

23:00 
2.8 

D 

F 

6 

5*.35 
14.1 

1127 
3.8 

17:57 
13.7 

a           ft           • 
•           •           • 

E 

M 

5 

0:45 
2.6 

7:24 
14.0 

13:30 
4.4 

19:40 
14.0 

D 

Th 

6 

5:40 
13.7 

11:35 
8.7 

IBM 
13.1 

•  •        • 

•  •        • 

S 

6 

0:00 
3.1 

6:42 
13.5 

12:40 
4.6 

19K)7 
13.3 

Tu 

6 

1:50 
2.8 

8:25 
14.0 

14:35 
4.4 

20:40 
14.0 

F 

7 

3.8 

6:54 
13.0 

12:48 
4.7 

19:25 
12.7 

8 

7 

1:12 
3.5 

7:58 
13.3 

14K)5 
4.8 

20:15 
13.5 

W 

7 

2:48 
2.8 

9:20 
14.1 

15:34 
4.2 

21*.35 
14.1 

S 

8 

1:28 
4.3 

8:15 
12.8 

14:20 
5.0 

20:44 
13.0 

M 

8 

2:23 
3.4 

9.*00 
13.6 

15:15 
4.4 

21:18 
13.9 

Th 

8 

3:40 
2.7 

10:12 
14.3 

16:24 
3.8 

22:27 
14.3 

8 

9 

2*^ 
4.0 

9:25 
13.2 

15:42 
4.6 

21:50 
13.7 

£ 

Tu 

9 

3:27 
2.9 

9:58 
14.2 

16:15 
3.8 

22:13 
14.5 

F 

9 

4:90 
2.5 

11:00 
14.6 

17.-06 
3.5 

23:15 
14.7 

M 

10 

4.*00 
3.2 

10:25 
14.0 

16:44 
3.7 

22:45 
14.6 

W 

10 

4:20 
2.3 

10:45 
14.9 

17K)0 
3.2 

23:00 
15.1 

8 

10 

5:15 
2.3 

11:45 
14.9 

17:47 
3:1 

23-.56 
14.9 

Tu 

11 

4*^ 
2.2 

11:15 
15.0 

17:30 
2.7 

23*.32 
15.6 

Th 

11 

5KJ7 
L7 

11:32 
15.4 

17:40 
2.7 

23:46 
15.6 

9 

8 

11 

5:56 
2.1 

12:25 
15.1 

18:24 
2.7 

•         •        ft 

a           •           a 

£ 

W 

12 

5:40 
L2 

12KX) 
15.9 

18:10 
2.0 

•  •        ■ 

•  •        • 

F 

12 

5:47 
L3 

12:12 
15.8 

18:18 
2.3 

a           •           • 
•           •           • 

M 

12 

0:40 
15.1 

6:38 
2.1 

13:00 
15.1 

18:55 
2.3 

0 

Th 

13 

0:14 
16.4 

6:18 
0.5 

12:40 
16.5 

18:47 
L5 

O 

S 

13 

0:26 
16.0 

6:28 
LO 

12:50 
16.0 

18:50 
2.0 

8 

Tu 

13 

1:20 
15.2 

7:15 
2.2 

13:40 
15.1 

19^30 
2.1 

F 

14 

0:55 
16.8 

6:55 
0.1 

13:20 
16.8 

19:18 
L3 

8 

14 

1:06 
16.0 

7100 
LO 

13:28 
15.9 

19:20 
L9 

W 

14 

2K» 
15.1 

7:50 
2.5 

14:15 
14.9 

20:10 
L8 

S 

16 

1:30 
16.9 

7-30 
0.0 

13:55 
16.7 

19:50 
L4 

A 

M 

15 

1:40 
15.9 

7:37 
L2 

14.-06 
15.5 

19:52 
L9 

Th 

15 

2:40 
14.9 

8:26 
2.8 

14:48 
14.6 

20:48 
L7 

8 

16 

2.^ 
16.6 

8:05 
0.2 

14:30 
16.2 

20:20 
1.6 

Tu 

16 

2:20 
15.6 

8:14 
L7 

14:36 
15.0 

20:28 
2.0 

F 

16 

3:20 
14.6 

9:00 
3.2 

15:26 
14.2 

21:28 
L8 

M 

17 

2:40 
16.1 

8:40 
0.8 

15:06 
15.4 

20:55 
2.0 

S 

W 

17 

2:56 
15.0 

8:47 
2.4 

15:10 
14.3 

21.-05 
2.2 

8 

17 

4K» 
14.3 

9:40 
3.5 

16:04 
13.8 

22:12 
L9 

A 

Tu 

18 

3:18 
15.3 

9:15 
L7 

15:40 
14.5 

21:27 
2.5 

Th 

18 

3:36 
14.4 

9:25 
3.1 

15:45 
L3.6 

21:44 
2.5 

8 

18 

4:60 
14.0 

10:30 
3.9 

16:48 
13.6 

23.-00 
2.1 

8 

W 

19 

3:55 
14.4 

9:50 
2.7 

16:15 
13.5 

22.-00 
3.0 

F 

19 

4:20 
13.8 

10:00 
3.8 

16:25 
13.0 

22:27 
2.8 

C 

M 

19 

5:40 
13.7 

11.-05 
4.1 

17:40 
13.4 

23:52 
2.4 

Th 

20 

4:40 
13.6 

10:30 
3.7 

16*.55 
12.6 

22:50 
3.5 

8 

20 

5:14 
13.3 

10:46 
4.4 

17:14 
12.6 

23:20 
3.2 

R 

Tu 

20 

6:36 
13.4 

12:00 
4.3 

18:38 
13.4 

•        •        ft 
ft        ■        * 

C 

F 

21 

5:30 
12.8 

11:14 
4.6 

17:45 
1L9 

23:40 
4.1 

d 

8 

21 

6:14 
12.9 

11:40 
4.9 

18:12 
12.4 

•  •           a 

•  •           a 

W 

21 

0:50 
2.6 

7:34 
13.4 

13KM 
4.3 

19:40 
13.5 

S 

22 

6:36 
12.3 

12:10 
5.3 

18:50 
1L7 

•  ■         ■ 

•  •         ■ 

M 

22 

0.*22 
3.3 

7:15 
12.9 

12:42 
5.1 

19:17 
12.7 

Th 

22 

1:56 
2.6 

8-.32 
13.5 

14:10 
4.1 

30:45 
13.9 

8 

23 

0:48 
4.4 

7:50 
12.3 

13:30 
5.7 

20:03 
12.1 

Tu 

23 

1:27 
3.2 

8:16 
13.1 

14K)0 
4.9 

20.-22 
13.3 

F 

23 

2:62 
2.5 

9:34 
14.0 

15:16 
3.6 

21:50 
14.4 

M 

24 

2:05 
4.1 

9:00 
12.8 

14:50 
5.3 

21:10 
13.0 

R 

W 

24 

2:30 
2.8 

9:15 
13.7 

• 

14:55 
4.3 

21:23 
14.1 

8 

24 

3:52 
2.2 

10:26 
14.6 

16:20 
2.8 

22:50 
15.0 

Tu 

25 

3:10 
3.3 

9JS5 
13.6 

15:46 
4.5 

22K)7 
14.2 

Th 

25 

3:28 
2.2 

10.-06 
14.5 

ISM 
3.4 

22:20 
15.0 

8 

25 

4:60 
L8 

11.-22 
15.3 

17:16 
2.0 

23:47 
15.7 

B 

W 

26 

4:06 
2.2 

10:46 
14.7 

16:40 
3.4 

22:55 
15.3 

F 

26 

4:25 
L4 

11.-00 
15.3 

16:50 
2.4 

23:15 
15.8 

P 

f 

M 

26 

6:48 
L5 

12:14 
16.0 

18:12 
LI 

•          •          m 
«          ■          * 

Th 

27 

5K» 
LI 

11:30 
15.6 

17:22 
2.2 

23:42 
16.4 

S 

27 

5:15 
0.8 

11:45 
16,0 

17:38 
L5 

V               •                • 

•        •        • 

Tu 

27 

0:40 

16.2 

6:38 
L2 

13.-00 
16.6 

19:05 
0.5 

• 

F 

28 

6:45 
0.2 

12:15 
16.5 

18:05 
L3 

■         •         ■ 
•         •         • 

f 

8 

28 

0:04 
16.4 

6.'05 
0.4 

12:30 
16.5 

18:30 
0.8 

W 

28 

1:83 
16.5 

7:28 
LI 

13:50 
16.8 

19:55 
0.0 

S 

29 

0:28 
17.1 

6:30 
-0.5 

12:55 
16.9 

18:50 
0.5 

M 

29 

0-.55 
16.8 

6:54 
0.3 

13:16 
16.8 

19:17 
0.3 

Th 

29 

2:22 

16.6 

8:22 
L3 

14:40 
16.8 

20:44 
0.0 

P 

8 

30 

1:13 
17.4 

7:14 
-0.6 

13:38 
17.0 

19:30 
0.2 

N 

Tu 
W 

30 
31 

1:42 
16.8 

2:34 
16.5 

7:40 
0.5 

S-.30 
LO 

14K» 
16.7 

14:50 
16.4 

20:06 
0.2 

20:57 
0.5 

F 

30 

3:15 
16.4 

9:10 
L6 

15:30 
16.4 

21A'> 
0.2 

Thetld 
a  comparist 
from  Mean 
which  is  8..' 
unless  a  mi 

es  are  placed  in  the  order  of  occurrence,  wll 
ra  of  consecutive  heights  will  Indicate  whet 
Low  Water  Springs,  which  is  approximate 
>  feet  below  mean  sea  level.   To  nnd  the  de 
nus  ( - )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n  the  seoond  line  of  each  day; 

feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

soundings  given  on  the  chart. 

The  tin 
greater  are 

aeused  is  Greenwich  Mean  Civil:  0>>  is  mi 
In  the  afternoon  (p.  m.)  and  when  diminis 

dnight,  12i>  is  noon;  all  hours  less  than  12  a 
hed  by  12  give  the  times  after  noon;  for  inst 

,re  in  the  forenoon  (a.  m 
Eince,  15:47  is  8:47  p.  m. 

O.all 

#,  new 
equator;  A, 

moon;  ^ 
P,  moon 

,  1st  quar.;  Q,  full  moon;   ^,  Sd  ( 
in  apogee  or  perigee. 

quar.;  £, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

i 

Dayoi— 

Time  and  Height  of  High  and 
Low  Water. 

a 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

S 

Mo. 

1 

W. 
Tu 

Mo. 
1 

W. 

Mo. 

4K)5      10.-00      16:20 
16.0         2.2        16.0 

22:26 
0.7 

D 

5:16      llKtt 
163         3.1 

17:26 
14.9 

23-31 
1.7 

F 

1 

6:15 
13.0 

1130 
4.7 

1830 
123 

•  •        • 

•  •        • 

8 

2 

4:57      10'.62      17:11 
16.6         2.9        16.3 

23:18 
1.3 

W 

2 

6K)6      11:52 
14.4         4.0 

18:18 
13.9 

•  •        • 

•  •        • 

A 

8 

2 

0:30 
4.2- 

7:16 
12.2 

1230 
53 

1938 
12.2 

E 

1> 

M 

3 

5:61      11:46      18:06 
14.9         3.6        14.7 

•  •        • 

•  •        • 

Th 

3 

0:24       7H)1 
2.7        13.5 

12:46 
4.7 

19:14 
13.2 

e( 

8 

3 

135 
5.0 

8:20 
113 

1431 
6.6 

20:48 
12.2 

Tu 

4 

0:11        6:46      12:44 
2.0        14.4         4.2 

19K)1 
14.0 

F 

4 

1:16       8:00 
3.6       123 

13:46 
5.2 

20:16 
123 

M 

4 

2:48 
53 

0:22 
12.1 

15:13 
5.1 

21:53 
123 

W 

5 

1:06       7:46      13:43 
2.6        13.9         4.6 

19*.58 
13.6 

A 

8 

5 

2:10       9K» 
4.2        123 

1433 
63 

21:20 
12.7 

Tu 

5 

3-36 
5.0 

10:16 
123 

16:11 
4.2 

22:46 
13.4 

Th 

6 

2:04       8:41      14:46 
3.1        13.6         4.8 

20:56 
13.4 

S 

8 

6 

3:21        9:56 
4.6        12.7 

15:53 
4.9 

22:19 
13.0 

W 

6 

431 
4.4 

11:04 
13.7 

1731 
3.1 

2334 
143 

F 

7 

3:00       9:38      15:42 
3.4        13.4          4.7 

21:51 
13.5 

M 

7 

4:21      10:48 
43        13.1 

16:45 
4.2 

23:10 
13.6 

Th 

7 

634 
33 

11:45 
143 

17:45 
13 

•  •        ■ 

•  •        • 

S 

8 

3:56      10:30      16:31 
3.5        13.6         4.4 

22:46 
13.7 

Tu 

8 

5:13      11-31 
4.0       133 

17:30 
33 

23:58 
14.2 

o 

F 

8 

0:16 
15.2 

6:10 
2.8 

12:24 
153 

18:25 
0.7 

A 

8 

9 

4:48      11:16      17:16 
3.4        13.9         3.8 

23:34 
14.1 

W 

9 

6:57      12:14 
3.6        14.6 

18:11 
23 

•  •         • 

•  •         ■ 

8 

9 

035 
16.0 

6:42 
2.0 

1331 
163 

1932 
-0.2 

8 

M 

10 

6-.34      11:50      17:56 
3.2        14.3         3.2 

•  •        • 

•  ■        « 

o 

Th 

10 

0:40       636 
14.9         3.0 

12:51 
153 

18:50 
1.4 

E 

8 

10 

1-30 
16.5 

7:16 
1.4 

1338 
17.0 

19:41 
-0.7 

o 

Tu 

11 

0:18        6:16      12:39 
14.6         3.0        14.6 

18*34 
2.5 

• 

F 

11 

1:20       7:10 
15.4         2.5 

1330 
15.9 

19:28 
0.6 

M 

11 

236 
163 

730 
1.0 

14:14 
17.0 

20:20 
-0.7 

W 

12 

l.*00        6:55      13:16 
14.8         2.8        14.9 

19:11 
1.9 

S 

12 

2«0       7:42 
153         2.2 

14:04 
16.2 

20:06 
0.1 

Tu 

12 

2:44 
16.4 

8:26 
1.0 

1432 
16.7 

20:50 
-03 

Th 

IS 

1:41        7:31      13'.62 
16.1         2.8        16.1 

19-.50 
1.4 

£ 

8 

13 

2-36       8:16 
16.9         2.0 

14:40 
16.2 

20:45 
-0.1 

W 

13 

3:21 
153 

9:05 
13 

1535 
16.0 

2139 
03 

F 

14 

2:22       8:05      14:27 
16.2         2.8    .  16.2 

20:28 
1.0 

M 

14 

3:14       8:50 
153         1.9 

15:16 
16.0 

21:26 
0.1 

Th 

14 

4K)2 
15.0 

9:45 
13 

16:20 
14.9 

22:23 
1.7 

S 

15 

3K»       8:40      16:03 
16.2         2.8        15.1 

21:10 
0.9 

Tu 

15 

3:51        9:27 
163         2.1 

15:56 
15.4 

22.-06 
0.7 

c 

F 

15 

4:49 
13.9 

1036 
2.7 

17:15 
133 

23:14 
3.1 

8 

16 

3:41        9:16      15:41 
16.0         2.9        14.9 

21:50 
0.9 

W 

16 

433      10:06 
14.7         2.4 

16:41 
14.7 

22-30 
13 

N 

8 

16 

5:46 
12.9 

1136 
3.7 

18:26 
12.9 

•  •        • 

•  ft        • 

E 

M 

17 

4:23       9:53      16.-21 
14.7         3.1        14.0 

22-36 
1.2 

c 

Th 

17 

5:19      10-35 
13.9         3.1 

17:33 
13.0 

23:40 
2.5 

P 

8 

17 

0:20 
43 

730 
12.4 

1234 

4.4 

19:50 
123 

Tu 

18 

6:07      10:35      17:06 
14.2         3.3        14.2 

23:21 
1.7 

F 

18 

6:16      11:61 
13.1         33 

1839 
13.1 

•  •        • 

•  •        • 

M 

18 

1:44 
4.0 

8:25 
123 

14:24 
4.4 

21:10 
13.0 

c 

W 

19 

5:56      11:24      18:02 
13.8         3.6        13.7 

•  •        • 

•  •        • 

8 

19 

0:41        7:21 
3.6        123 

13:15 
4.4 

19:56 
123 

Tu 

19 

3:13 
43 

936 
13.4 

15:41 
33 

22:18 
133 

Th 

20 

0:16       6:50      12:21 
23        13.3         4.0 

19:05 
13.4 

N 

8 

20 

1:55       8:40 
4.2        12.7 

UiSl 
4.4 

21:18 
13.1 

W 

20 

4:26 
3.9 

1036 
14.5 

16:45 
2.4 

23:11 
14.9 

F 

21 

1:14       7*.63      13-.30 
2.0        13.1         4.2 

20:15 
133 

P 

M 

21 

3:16       0:60 
43        13.4 

15:61 
3.7 

22:26 
133 

Th 

21 

6:21 
23 

11:20 
16.7 

17-35 
1.2 

•  •        • 

•  •        • 

S 

22 

2:19       9:00      14:46 
3.3        13.2         4.1 

21:28 
13.6 

Tu 

22 

4:29      10-31 
3.7        143 

1636 
23 

23:26 
143 

• 

F 

22 

OKX) 
15.9 

636 
13 

12:14 
163 

18:20 
0.1 

8 

23 

8:28      10:06      16:00 
3.3        13.8         3.4 

22-36 
14.2 

W 

23 

530      11:45 
23        15.6 

17:51 
13 

•        •        • 
«        •        « 

E 

8 

23 

0:42 
163 

6:46 
1.1 

12-36 
17.4 

1930 
-03 

N 

P 

M 

24 

4:34      UKM      17:06 
3.0        14.7         2.4 

23-36 
16.0 

• 

Th 

24 

0:18       6:20 
163         1.0 

1233 
16.7 

18:40 
0.2 

8 

24 

1:22 
173 

7:21 
0.7 

1336 
17.7 

19-37 
-03 

• 

Tu 

25 

6-.34      11:50      18H)1 
2.4        15.7         1.4 

•  «        • 

•  ■        • 

F 

25 

1:06        7K)6 
16.6         1.2 

13:19 
17.4 

19:24 
-0.5 

M 

25 

2.-01 
173 

7-38 
0.7 

14:15 
17.4 

20:15 
-03 

W 

26 

0:29       6:29      12:49 
16.8          1.8        16.5 

18-.53 
0.4 

E 

8 

26 

1:48        7:46 
17.2         03 

14.-01 
17.7 

20.-05 
-0.9 

Tu 

26 

2:40 
16.9 

8-32 
1.1 

14:54 
163 

20:53 
0.0 

Th 

27 

1:20       7:19      13-.36 
16.4         1.3        17.1 

19:41 
-0.2 

8 

27 

230       8:26 
173         03 

14:42 
173 

20:46 
-0.7 

W 

27 

3:20 
16.1 

937 
.  1.7 

1530 
153 

2130 
13 

F 

28 

2K)0       8H)6      14:24 
16.8         1.1        17.3 

20:28 
-0.5 

M 

28 

3:11        0:05 
17.0         13 

15:24 
16.9 

21:26 
-0.2 

Th 

28 

330 
16.0 

9:41 
23 

16:11 
14.7 

22:10 
2.2 

S 

29 

2:66       8:52      15:09 
10.9         1.2        17.2 

21:14 
-0.4 

Tu 

29 

3:54        9:43 
16.2         2.0 

16K)5 
16.0 

22:06 
0.7 

F 

29 

4:40 
133 

10:20 
34 

1637 
13.6 

22-31 
3.5 

£ 

8 

30 

3:40       9'.35      16:64 
16.6         1.6        16.7 

21:59 
0.0 

W 

30 

4-38      10:21 
15.2         23 

16:48 
143 

22:50 
1.9 

A 

S 

8 

30 

6:25 

12.7 

1134 
4.2 

1731 
123 

23:42 
43 

M 

31 

4:29      10:20      16:40 
16.0         2.3        15.9 

22:44 
0.8 

D 

Th 

31 

5:25      11.-01 
14.0         33 

17-35 
13.7 

2336 
3.1 

}) 

TheUd 
acomparis 
from  Meai 
which  is  8. 
nnlees  a  m 

The  til 
greater  arc 

#,nevi 
equator;  A 

les  are  placed  in  the  order  of  occurrenct 
on  of  consecutive  heights  will  indicate 
I  Low  Water  Springs,  which  is  approxi 
5  feet  below  mean  8ea  level.    To  find  th 
Inns  (~)  sign  is  before  the  height,  in  wl 

ne  used  is  Qreenwlch  Mean  Civil;  0*>  i 
\  in  the  afternoon  (p.  m. )  and  when  din 

r  moon;  }),  1st  quar.;  Q,  full  moon*  (£,  I 
,  P,  moon  in  apogee  or  perigee 

B,  wl 

whe 
mate 
lede 
tiich 

Rmi( 
lints 

)dqi 

th  their  times  on  the  first  line  and  heights  c 
ther  it  is  high  or  low  water.    The  heights,  ii 
sly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

Inight,  12h  is  noon;  all  hours  less  than  12 
hed  by  12  give  the  times  after  noon;  for  Inst 

oar.;  £,  moon  on  the  equator;  N,  8,  moon  i 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
Ity  Charts  for  this  resrion.  and 
soundings  given  on  the  cnart, 

are  in  the  forenoon  (a.m.),  all 
uice,  16:47  is  8:47  p.  m. 

farthest  north  or  south  of  the 
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SHEERNESS  (Thames  River  Entrance),  ENGLAND,  1911. 


OCTOBER. 

NOVEMBER.                          | 

DECEMBER. 

« 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

S 

Day  of— 

1 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 
1 

W. 
W 

Mo. 
1 

W. 

Mo. 

1 

6:21 
11.8 

12«1 

4.8 

lOKX) 
12.1 

•        •        • 

1:11 
5.8 

7:48 
12.0 

13:45 
4.2 

20:41 
12.7 

E 

F 

131 
6.2 

7:58 
13.0 

3.1 

20-.51 
13.3 

M 

2 

0:46 
6.5 

7:32 
11.5 

13:14 
5.2 

20:15 
12.1 

Th 

2 

2:26 
5.5 

8:51 
12.8 

14:50 
3.5 

21:38 
13.4 

8 

2 

236 
4.7 

8:59 
13.6 

15:03 
2.5 

21:45 
14.0 

Tu 

3 

2:05 
5.8 

8:40 
11.9 

14:30 
4.8 

2130 
12.5 

E 

F 

3 

3:28 
4.7 

9:46 
13.9 

15:46 
2.5 

2235 
14.4 

8 

3 

338 
3.9 

9:56 
14.5 

15:69 
L9 

22-.3.'> 
14.7 

W 

4 

3:20 
5.4 

9:38 
12.7 

15:34 
3.8 

22:16 
13.4 

8 

4 

4:16 
3.7 

10:35 
15.0 

16:35 
L4 

23:10 
15.3 

M 

4 

431 
2.9 

10:50 
15.3 

16:50 
L2 

23:22 
16.6' 

Th 

5 

4:16 
4.6 

10:28 
13.9 

16:27 
2.6 

23.'01 
14.6 

8 

6 

5:00 
2.5 

11:20 
16.0 

1731 
0.5 

23:51 
16.1 

Tu 

6 

6:13 
L8 

11:41 
16.1 

17.40 
0.7 

•    •    • ! 

1 

•               V                 •        1 

F 

6 

5M 
3.6 

11:12 
15.1 

17:12 
1.4 

23:44 
15.5 

O 

M 

6 

5:41 
1.5 

12K)5 
16.8 

18K)5 
-0.2 

•  ■        • 

•  •        • 

o 

W 

6 

0:10 
16.2 

6K)1 
0.9 

12:30 
16.6 

1838 
0.4 

£ 

S 

7 

5:36 
2.5 

11:53 
16.2 

17:54 
0.3 

»        ■         ■ 
■         •        • 

Tu 

7 

0:33 
16.7 

634 
0.7 

12:48 
17.2 

18:48 
-0.5 

p 

N 

Th 

7 

0:54 
16.7 

6:50 
0.3 

1330 
16.8 

19:15 
0.5 

o 

8 

8 

0.'23 
16.3 

6:11 
L6 

12  A3 
17.0 

18:34 
-0.5 

P 

W 

8 

1:13 
16.9 

7:05 
0.2 

13:31 
17.2 

19:30 
-0.2 

F 

8 

1:40 
16.8 

7:39 
0.0 

14K)9 
16.7 

20:02 
0.8. 

M 

9 

1.-01 
16.8 

6:48 
0.8 

13:10 
17.4 

19:13 
-0.9 

Th 

9 

1:54 
16.8 

7:50 
0.1 

14:18 
16.8 

20:15 
0.4 

8 

9 

2:26 
16.6 

838 

ao 

15:00 
16.3 

20:50 
L4 

Tu 

10 

1:39 
16.9 

735 
0.4 

13:51 
17.4 

19:53 
-0.7 

N 

F 

10 

2:38 
16.3 

8:35 
0.5 

15X)6 
16.1 

21:00 
L3 

8 

10 

3:15 
16.2 

9:20 
0.4 

15uf2 
15.7 

21:42 
2.2 

W 

11 

2:16 
16.7 

8.-05 
0.4 

14:33 
16.9 

20:34 
-0.1 

8 

11 

335 
15.5 

9:25 
LI 

16K» 
15.2 

21:50 
2.4 

M 

11 

4:10 
15.6 

10:13 
LO 

16:50 
l&l 

22:40 
3.0 

p 

Th 

12 

2:55 
16.0 

8:46 
0.8 

15:17 
16.1 

21:16 
0.9 

8 

12 

4:18 
14.6 

10:20 
L9 

17«0 
14.3 

22:48 
3.6 

<L 

Tu 

12 

5:04 
14.9 

11:10 
L7 

17:60 
14.5 

23:40 
3.8 

N 

F 

13 

3'.39 
15.1 

9:31 
L5 

16KJ7 
15.0 

22.-02 
2.2 

(C 

M 

13 

5:20 
13.8 

11:25 
2.7 

18:10 
13.6 

•  a           a 

•  ■           * 

E 

W 

13 

6H>5 
14.3 

12:10 
2.3 

iS.51 
14.1 

•  •           a 

•  •           a 

c 

s. 

14 

4:29 
14.1 

10:25 
2.5 

17K)6 
13.9 

22:56 
3.5 

Tu 

14 

OHX) 
4.5 

6:31 
13.4 

12-.35 
3.3 

1931 
13.3 

Th 

14 

0:46 
•      4.3 

7:10 
14.0 

13:14 
2.7 

19:55  1 
13.9 

8 

16 

5:31 
13.1 

11:29 
3.4 

18:20 
13.0 

■       ■        ■ 
•        •        • 

W 

16 

131 
4.9 

7:43 
13.4 

13:48 
3.3 

20:30 
13.6 

F 

15 

1-.59 
4.6 

8:11 
13.8 

14:16 
3.0 

20:56 
13.9 

M 

16 

0:09 
4.7 

6:49 
12.7 

12:48 
4.1 

19:41 
12.8 

E 

Th 

16 

2:40 
4.6 

8:50 
13.9 

14:65 
3.0 

21:31 
14.1 

8 

16 

3KM 
4.4 

9:10 
14.0 

15:16 
2.9 

21:52 
14.1 

Tu 

17 

1:36 
5.1 

8:09 
12.9 

14:11 
4.0 

20:56 
13.2 

F 

17 

3:45 
4.0 

9:46 
14.4 

15:52 
2.4 

22:25 
14.7 

8 

17 

4.-01 
4.1 

10.-06 
14.2 

16:10 
2.7 

22:42  , 
14.5 

W 

18 

3:05 
4.8 

9:18 
13.6 

1634 
3.3 

22:00 
14.0 

8 

18 

4:35 
3.3 

10*.38 
16.1 

16:42 
L8 

23:10 
15.3 

M 

18 

4:50 
3.6 

10-.56 
14.6 

17«0 
2.4 

2339 
14.8 

Th 

19 

4:11 
3.8 

10:16 
14.6 

1634 
2.2 

22:51 
15.0 

8 

19 

5:19 
2.7 

11:24 
15.6 

1736 
L3 

23u'» 
15.9 

Tu 

19 

5:33 
3.1 

11:44 
14.9 

17:45 
2.2 

•        •         ■ 

E 

F 

20 

5.03 
2.8 

11H>5 
15.6 

17:12 
L2 

23:36 
15.9 

• 

M 

20 

5:58 
2.1 

12:06 
16.0 

18.-06 
LO 

a           •           • 

• 

W 

20 

0:10 
15.2 

6:11 
2.6 

1238 
16.2 

1836 
2.0 

8 

21 

5:45 
2.0 

11:50 
16.4 

17:54 
0.5 

•  •        ■ 

•  •        • 

Tu 

21 

0:32 
16.1 

6:31 
L8 

12:48 
16.2 

18:45 
,0.9 

8 

Th 

21 

0:50 
16.4 

6:46 
2.2 

13:10 
15.4 

19:04  1 
2.1 

• 

8 

22 

0:18 
16.6 

6.-21 
L4 

12:31 
17.0 

18:32 
0.0 

W 

22 

1:11 
16.2 

7:06 
L6 

1336 
16.1 

1931 
LI 

A 

F 

22 

139 
15.4 

731 
L8 

13.50 
15.4 

19:40 
2.2 

M 

23 

0:58 
16.9 

6:56 
1.1 

13:10 
17.1 

19:10 
—0.2 

Th 

23 

1:49 
1&9 

7:40 
L6 

14.-06 
15.8 

19:58 
L5 

8 

23 

2.-03 
16.8 

7:56 
L6 

1439 
16.2 

20:14 
2.5 

Tu 

24 

1-.35 
16.9 

7:30 
LO 

13:50 
16.9 

19:46 
0.1 

8 
A 

F 

24 

2:24 
15.4 

8:15 
L7 

14:44 
15.2 

20:33 
2.2 

8 

24 

2:36 
15.0 

8:33 
L4 

15K)6 
16.0 

20:49  1 
2.9 

W 

26 

2:12 
16.5 

8K» 
L3 

14:26 
16.3 

2031 
0.7 

8 

25 

2:58 
14.7 

8:50 
2.0 

15.-24 
14.6 

21  K» 
2.9 

M 

25 

3:11 
14.6 

9:11 
L4 

15:48 
14.6 

2132 
3.2 

Th 

26 

2:49 
15.7 

8:36 
L7 

15:04 
15.5 

20:59 
L6 

8 

26 

3.34 
13.9 

9:30 
2.3 

16:07 
13.9 

21:45^ 
3.7 

Tu 

26 

3:48 
14.3 

9:51 
L6 

16:30 
14.2 

22:00 
3.6 

8 
A 

F 

27 

3:25 
14.7 

9:11 
2.3 

15:44 
14.6 

21:35 
2.7 

M 

27 

4:11 
13.2 

10:11 
2.7 

16:56 
13.4 

22:26 
4.3 

W 

27 

4:25 
13.8 

10:36 
L8 

17:16 
13.8 

22:40 
3.9 

8 

28 

4K)1 
13.7 

9:50 
2.9 

16:29 
13.6 

22:16 
3.7 

Tu 

28 

4:56 
12.7 

IIKX) 
3.1 

17:51 
12.9 

23:15 
4.9 

E' 

Th 

28 

5:10 
13.5 

1134 
2.1 

18:05 
13.4 

2339 
4.2 

8 

29 

4:44 
12.7 

10:34 
3.5 

1731 
12.8 

23K)0 
4.7 

D 

W 

29 

5:50 
12.4 

11:58 
3.3 

18:51 
12.7 

•  •           a 

•  •           • 

F 

29 

6^02 
13.2 

12:16 
2.6 

19») 
13.1 

■         a          * 

1> 

M 

30 

5:34 
11.9 

1138 
4.1 

18:26 
12.3 

23:58 
5.5 

Th 

30 

0:14 
5.2 

6:52 
12.4 

13K)0 
3.3 

19:54 
12.9 

8 

30 

0.35 
4.4 

7:04 
13.1 

13:16 
2.7 

20:00 
13.0 

Tu 

31 

6:38 
11.7 

12:31 
4.4 

19:38 
12.3 

•        •        ■ 

8 

31 

1:30 
4.4 

8:11 
13.3 

14:19 
2.9 

21:02 
13.3 

1 

Thetid 
aoomparis 
from  Meai 
which  is  8. 
nnleas  a  mi 

ies  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whel 
1  Low  Water  Springs,  which  is  approximate 
5  fact  below  mean  sea  level.    To  find  the  d< 
Lnus  (— )  sign  is  before  the  height,  in  wliich 

th  their  times  on  the  first  line  cmd  heights  < 
^her  it  is  high  or  low  water.    The  heights,  ii 
sly  the  datum  of  soundings  on  the  Admiral 
spth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

1 

m  the  second  line  of  each  day; 
i  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  the  chart. 

The  til 
greater  arc 

ne  used  is  Greenwich  Mean  Civil;  Ob  is  mi 
)  in  the  afternoon  (p.  m.)  and  when  dimii 

dnight,  1»  is  noon;  all  hours  less  than  12  ai 
Lished  by  12  give  the  times  after  noon;  fc 

re  in  the  forenoon  (a.  m 
>r  instance,  15:47  ia  8.-47  p. 

.),»ll 
m. 

•,  neni 
equator;  A 

r  moon;  }),  Ist  quar.;  0>  'ull  moon;  (^,  3d 
,  P,  moon  In  apogee  or  perigee. 

quar.;  E, 

moon  on  the  equator;  N»  8,  moon 

farthest  north  or  sooth  of  the 

LONDON  (London  Bridge),  ENGLAND,  1911. 
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JANUARY. 

FEBRUARY. 

ICARCH.                               1 

s 

Dayof— 

Time  and  Height  ol  High  and 
Low  Water. 

• 

Dayol— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

• 

Day  of— 

Time  and  Hels^t  of  High  and 
Low  water. 
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1 

W. 

W 
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W 
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3.0 

3:12       9:64 
19^         1.1 
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20.0 
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0.2 
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3.3 

E 

F 

8 
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10:55 
20.2 

23:10 
2.3 

£ 

F 

3 

3:28 
21.2 

10:05 
0.0 

15:53 
20.8 

22:17 
1.4 

W 

4 

4:m      10:43 
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16:35 
19.2 

22:54 
3.3 

8 

4 

5K)0      11:40 
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17:38 
20.1 

23:49 
2.5 

8 

4 

4:06 
21.6 

10:42 
0.1 

16:33 
20.8 

22:51 
1.5 

Th 

6 

4:48      11:18 
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17:17 
19.6 

23:30 
3.3 

8 

5 

5:53      12:21 
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18:23 
19.8 

•  •        • 

•  •        • 

8 
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21.6 

11:18 
0.6 

17:14 
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6 
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2.0 

19.14 
19.1 

P 

M 

6 
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1.3 

17:58 
19.9 
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8 
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1.8 
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7 
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14:10 
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}> 

Tu 

7 
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20.2 

12-.50 
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19.0 
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8 

8 
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13:38 
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19:45 
19.0 
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18.0 

15*:06 
4.3 

20:48 
17.2 
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18.5 
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•  •        • 
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8 
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<c 
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17.5 
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22 
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W 

22 

1:00 
4.2 

6:48 
18.1 

13-.35 
4.2 

19:13 
17.2 

M 

23 
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3.0 

11:42 
17.9 
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0.9 
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which  is  IC 
anleas  a  iil 

lea  are  placed  in  the  order  of  occurrence,  wi 
on  of  conaecntive  heights  will  indicate  whe 
I  Low  Water  Springs,  which  is  approximaU 
\A  feet  helow  mean  sea  level.    To  And  the  d 
Lnus  (— )  sign  is  before  the  height,  in  which 

th  their  times  on  the  first  line  and  heiarhts  c 
ther  it  is  high  or  low  water.  The  heignts,  ii 
>ly  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

m  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region*  and 
soundings  given  on  the  chart, 

The  til 
are  in  the  ( 

ae  used  is  Greenwich  Mean  Civil;  0^  is  midni 
iftemoon  (p.  m.)  and  when  diminished  by 

ght,  12i>  is  noon;  all  hours  less  than  12  are  in  t 
12  give  the  times  after  noon;  for  instance,  1. 

he  forenoon  (a.  n 
&:47  is  8:47  p.  m. 

I.),  all  greater 

#.  nevi 
equator;  A 

r  moon;  ^,  1st  quar.;  Q,  full  moon;  (£,  3d  c 
.,  P,  moon  in  apogee  or  perigee. 

luar.^r  E,  moon  on  the  equator;  N,  8,  moon 

farthest  north  oi 

'  south  of  the 
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JULY. 

;hand 
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SEPTEMBER. 

• 

Dayof— 

Time  and  Height  of  Hij 
Low  Water.    ' 
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Dayof— 

Time  and  Hela^t  of  High  and 
Low  Water. 
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Low  water. 

w. 
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S 

M 

10 

1:10 
17.6 

7:56 
2.8 

13:30 
17.5 

20:20 
2.8 

o 

Th 

10 

2.-06       8:50 
18.2        3.0 

14:20 
18.6 

21.-08 
L6 

£ 

8 

10 

2:54 
20.0 

9:24 
L9 

15.-08 
20.8 

21:46 
0.4 

O 

Tu 

11 

1:54 
17.7 

8:38 
3.0 

14:10 
17.8 

21:00 
2.7 

F 

11 

2:45        9:24 
18.6         3.0 

14:56 
19.3 

21:42 
L6 

M 

11 

3-.31 
20.4 

9>.54 
L7 

15:47 
2L2 

22:18 
0.5 

W 

12 

2:32 
17.9 

9:17 
3.3 

14:45 
18.1 

21:33 
2.6 

8 

12 

3:20       9-.50 
19.1         2.8 

15:32 
19.9 

22:14 
L3 

Tu 

12 

4:09 
20.6 

1037 
L7 

16:27 
2L3 

22:53 
0.8 

Th 

13 

3:08 
18.1 

9:50 
3.5 

15:20 
18.5 

22Hy7 
2.4 

E 

8 

13 

3*.56      10:22 
19.5         2.7 

16:10 
20.3 

22:46 
LI 

W 

13 

4:49 
20.4 

2.0 

17.-08 
20.9 

23:33 
L4 

F 

14 

3:44 
18.4 

10:18 
3.6 

15:56 
19.0 

22:38 
2.2 

M 

14 

4:35      10-32 
19.8         2.6 

16>.50 
20.6 

23:18 
L2 

Th 

14 

5:32 
19.9 

11:43 
2.5 

17:54 
20.3 

•  .        * 

•  •        • 

8 

15 

4:20 
18.8 

10:48 
3.6 

16:33 
19.4 

23:10 
2.0 

Tu 

15 

5:15      11:27 
19.9        2.6 

17:30 
20.6 

23:58 
L4 

c 

F 

15 

0:20 
2.3 

6:20 
19.2 

12:33 
3.1 

18:45 
19.3 

8 

16 

5.D6 
19.1 

11:20 
3.5 

17:15 
19.7 

23:45 
1.8 

W 

16 

6«0      12:07 
19.8         2.8 

18:18 
20.3 

•  •        • 

•  ■        • 

N 

8 

16 

1:15 
3.3 

7:13 
18.3 

13:37 
3.9 

19:43 
18.3 

E 

M 

17 

5:45 
19.3 

11:55 
3.4 

17:58 
19.9 

•  ■        • 

•  •        • 

c 

Th 

17 

0:43       6:48 
2.0       19.2 

12:56 
3.2 

19.-08 
19.7 

P 

8 

17 

2:28 
4.2 

8:17 
17.5 

1500 
4.3 

20:50 
17.5 

Tu 

18 

0:27 
1.8 

6:30 
19.3 

12:40 
3.4 

18:46 
19.9 

F 

18 

1:40       7:42 
2.7       18.7 

13'.56 
3.7 

20K)6 
19.0 

M 

18 

3:53 
4.6 

9:26 
17.1 

16:27. 
4.0 

2205 
17.3 

c 

W 

19 

1:15 
2.0 

7:18 
19.2 

13-.34 
3.5 

19:38 
19.7 

8 

19 

2:45       8:40 
3.4       18.1 

15:12 
4.1 

21:10 
18.3 

Tu 

19 

5:11 
4.1 

10:40 
17.3 

17:42 
3.0 

23:21 
17.7 

Th 

20 

2:10 
2.3 

8:14 
18.9 

14:32 
3.6 

20-.34 
19.3 

N 

8 

20 

4.'00       9:45 
3.8       17.7 

16:34 
3.8 

22:18 
18.0 

W 

20 

6:17 
3.2 

11:50 
18.0 

18:43 
L8 

•  •        • 

•  •        • 

F 

21 

3:12 
2.6 

9:12 
18.7 

15:40 
3.7 

21:36 
19.0 

P 

M 

21 

6:17      10:55 
3.6       17.8 

17:50 
3.1 

23:30 
18.2 

Th 

21 

0:27 
18.6 

7:13 
2.2 

12-.51 
19.0 

19:37 
0.7 

8 

22 

4:20 
2.8 

10:12 
18.6 

16:52 
3.5 

22:40 
18.8 

Tu 

22 

6:26      12K» 
3.0       18.4 

18:55 
2.0 

•  •        • 

•  •        • 

• 

F 

22 

1:25 
19.4 

8:03 
L4 

13:44 
19.8 

20:26 
-0.2 

8 

23 

5:30 
2.7 

11:15 
18.7 

18K)2 
2.8 

23:44 
19.0 

W 

23 

0:37       7:26 
18.8         2.2 

13:04 
19.2 

19-.54 
0.9 

E 

8 

23 

2:14 
20.0 

8:50 
0.9 

14:29 
20.4 

21:11 
-0.4 

N 

P 

M 

24 

6:34 
2.3 

12:18 
19.1 

19K)5 
2.0 

•  •        • 

•  •        • 

• 

Th 

24 

1:38       8:18 
19.5         L5 

14.00 
20.0 

20:45 
0.1 

8 

24 

2:55 
20.3 

9:31 
0.9 

15:10 
20.6 

21:53 
-0.3 

• 

Tu 

25 

0:47 
19.3 

7:34 
L9 

13:15 
19.6 

20:05 
LI 

F 

25 

2:30        9H)8 
20.1         1.0 

14:48 
20.5 

21:30 
-0.4 

M 

25 

3:36 
20.1 

10:10 
L2 

15:50 
20.6 

22:33 
0.3 

W 

26 

1:47 
19.7 

8:30 
1.6 

14:10 
20.0 

21:00 
0.4 

E 

8 

26 

3:17        9-j;6 
20.4         0.9 

15:34 
20.8 

22:18 
-0.5 

Tu 

26 

4:13 
19.8 

10:48 
L8 

16:28 
20.1 

23:13 
LI 

Th 

27 

2:44 
20.1 

9:23 
1.2 

15:03 
20.4 

21:  :8 
0.0 

8 

27 

4:00      10:35 
20.3         1.1 

16:15 
20.7 

23.-02 
-0.1 

W 

27 

4:50 
19.3 

11:27 
2.5 

17:08 
10.6 

23:53 
2.2 

F 

28 

3:35 
20.3 

10:13 
1.2 

15:51 
20.6 

22:37 
-0.1 

M 

28 

4:40      11:18 
20.0         L6 

16:58 
20.4 

23:45 
0.6 

Th 

28 

5:28 
18.5 

1207 
3.3 

17:51 
18.8 

•  •        • 

•  •         • 

8 

29 

4:23 
20.2 

11:00 
1.3 

16:38 
20.5 

23:25 
0.1 

Tu 

29 

5:24      12.-02 
19.5         2.4 

17:40 
19.8 

«        •        • 

V               •               • 

F 

29 

0:38 
3.2 

6:12 
17.8 

12:51 
4.1 

18:35 
18.0 

E 

8 

30 

5:10 
19.9 

11:47 
1.9 

17:24 
20.1 

•  •         • 

•  •        « 

W 

30 

0:30       6:05 
L5       18.7 

12:45 
3.2 

18:25 
19.0 

A 

8 

8 

30 

1:28 
4.2 

6:58 
17.1 

13:45 
4.6 

19:27 
17.2 

M 

31 

0:14 
0.5 

5:56 
19.3 

12:36 
2.5 

18:10 
19.6 

D 

Th 

31 

1:17        6:52 
2.5       17.9 

13:35 
4.1 

19:12 
18.1 

D 

Tbetid 
acomjparifl 
from  Mean 
which  ia  10 
unleas  a  mj 

[es  are  placed  in  the  order  of  occurrence,  w 
on  of  consecutive  heights  will  indicate  whel 
Low  Water  Springs,  which  is  approximate 
1.4  feet  below  mean  sea  level.    To  And  the  d 
Inus  (— )  sign  ia  before  the  height.  In  which 

th  their  times  on  the  first  line  and  heights  < 
^her  it  is  high  or  low  water.    The  heights,  ii 
ly  the  datum  of  soundings  on  the  Admiral 
epth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

>n  the  second  line  of  each  day; 

1  feet  and  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

The  til 
greater  are 

ne  used  is  Greenwich  Mean  Civil;  Oh  is  mic 
in  the  afternoon  (p.  m.)  and  when  diminis 

Inight,  12i>  is  noon:  all  hours  lem  than  12  ai 
bed  by  12  give  the  times  after  noon;  for  inst 

re  in  the  forenoon  (a.  m.),  all 
tance,  15:47  is  8:47  p.  m. 

#,  nem 
equator;  A 

r  moon;  ^.  let  quar.;  Q,  full  moon;  Ci  ^  4 
,  P,  moon  in  apogee  or  perigee. 

uar.;  B,  moon  on 

the  equator;  N,  8,  moon  1 

arthest  north  or 

south  of  the 
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LONDON  (London  Bridge),  ENGLAND,  191L 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

• 

Hi 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

a 

Day  of— 

Time  and  Heiglitof  High  and 
Low  water. 

W. 

8 

Mo. 
1 

W. 
W 

Mo. 
1 

F 

Mo. 

1 

2:25        7-.51 
5.0       16.5 

14:47 
4.8 

20:24 
16,7 

• 

3:40        9:05 
5.3       17.1 

16:06 
3.7 

21:47 
17.3 

E 

3:46       9:24 
4.5       18.4 

•  16:12 
2.6 

22:00 
18.4 

M 

2 

3:28       8:50 
5.3       16.2 

15:52 
4.6 

21:27 
16.5 

Th 

2 

4:40      10.^ 
4.6       17.6 

17K)5 
2.8 

22:45 
18.0 

S 

2 

4:42      10:20 
3.8       18.8 

17:10 
2.1 

22-.58 

18.9 

Tu 

3 

4:32       9:52 
5.1       16.4 

16*.55 
4.0 

22:30 
16.9 

E 

F 

3 

5:36      IIKM 
3.7       18.5 

17-.65 
1.9 

23:40 
18.9 

8 

3 

5:38      11:18 
3.0       19.5 

18:04 
L4 

23*.51 
19.6 

W 

4 

6:28      10:52 
4.5       17.1 

17:50 
3.0 

23:28 
17.6 

S 

4 

6:22      IVM 
2.8       19.5 

18:45 
LO 

•  «        • 

•  •        • 

M 

4 

6'.30      12:13 
2.1       20.2 

18'.54 
LI 

■         «         • 

Th 

6 

6:18      11:48 
3.6       18.0 

18:38 
2.0 

•  •        • 

•  ••        • 

8 

5 

0'.28        7K)6 
19.8         1.9 

12:47 
20.4 

19:28 
0.4 

Tu 

5 

0:42       7:20 
20.3         L4 

13H» 
20.7 

19:44 
0.6 

F 

6 

0:18       7:03 
18.5         2.7 

12-.37 
19.1 

19:23 
1.1 

o 

M 

6 

1:15       7:48 
20.5         1.2 

13:35 
21.0 

20:10 
0.1 

o 

W 

6 

1:30       8K)6 
20.7         0.9 

13:56 
2L0 

20:32 
0.5 

E 

S 

7 

1:04       7:43 
19.4        2.0 

13:21 
20.1 

20:03 
0.4 

Tu 

7 

1:57        8:30 
20.9         0.9 

14:20 
21.4 

20:55 
0.1 

p 

N 

Th 

7 

2:20       8:55 
20.9         0.5 

14:45 
2L0 

21:20' 
0.8 

o 

8 

8 

1:46       8:20 
20.2         1.4 

14K» 
20.9 

20:40 
0.1 

p 

W 

8 

2:42       9:11 
2L2        0.7 

15:02 
21.5 

21-.35 
0.5 

F 

8 

3:06       9:45 
20.9         0.5 

15:34 
20.8 

22:10 
L2 

M 

9 

2:27       8'Ji5 
20.7         1.1 

14:43 
2L4 

21:17 
0.0 

Th 

9 

3:25       9:54 
21.0         0.8 

15:48 
21.2 

22:20 
1.1 

8 

9 

3*i»5      10:34 
20.7         0.7 

16:24 
20.4 

23:00 

L9 

Tu 

10 

3H»       9:31 
21.0         1.0 

15:23 
21.6 

21:54 
0.3 

N 

F 

10 

4:08      10:38 
20.6         1.2 

16*.34 
20.6 

23:06 
2.0 

8 

10 

4:42      11:25 
20.2         LI 

17:15 
19.8 

23:54 

2.6 

W 

11 

3:46      10:06 
21.0         1.2 

16.-06 
21.4 

22:32 
0.9 

S 

U 

4:55      11:28 
20.0         L8 

17:25 
19.7 

23'.58 
3.0 

M 

11 

5:34      12:20 
19.6         L5 

18:10 
19.1 

•  •        ■ 

•  •        ■ 

p 

Th 

12 

4:26      10:47 
20.6         1.6 

16:48 
20.8 

23:15 
1.6 

8 

12 

5:45      12:24 
19.1         2.5 

18:20 
18.7 

«        •        • 
•        •        • 

c 

Tu 

12 

0:60       6:26 
3.3       18.9 

13:20 
2.0 

19:06 
18.3 

N 

F 

13 

5:10      11:31 
19.9        2.2 

17:35 
20.0 

•  •        • 

•  •        • 

c 

M 

13 

1.-03        6:40 
3.9       1&3 

13:32 
3.1 

19:20 
17.8 

E 

W 

13 

1:66       7:26 
3.8       18.2 

14:25 
2.3 

20K)8 
17.7 

c 

S 

14 

0K)6       5:58 
2.8       19.0 

12:25 
3.1 

18:30 
18.9 

Tu 

14 

2:15        7:44 
4.5        17.5 

14:46 
3.3 

20:30 
17.3 

Th 

14 

3.H)3       8:27 
4.1       17.7 

15:34 
2.4 

21:14 
17.4 

8 

15 

1:05       6'.55 
3.9       18.0 

13:33 
3.8 

19:30 
17.8 

W 

15 

3:30       8:52 
4.5       17.2 

16KX) 
2.9 

21:42 
17.2 

F 

15 

4:08       0:32 
4.0       17.6 

16:34 
2.3 

22:20 
17.3 

M 

16 

2:14       7:58 
4.8       17.2 

14:57 
4.0 

20:40 
17.1 

E 

Th 

16 

4:38      10.-04 
4.0       17.3 

17K)5 
2.3 

22-.52 
17.6 

8 

16 

5:10      10-.38 
3.7       17.5 

17:34 
2.1 

23:23 
17.5 

Tu 

17 

• 

3:47       9:08 
4.8       16.8 

16:18 
3.6 

21:57 
17.1 

F 

17 

5:40      11:10 
3.3       17.7 

18:02 
1.6 

23-.52 
18.1 

8 

17 

6H)6      11:40 
3.2       17.7 

18:30 
L8 

•  •        • 

1 

•  •        • 

W 

18 

5.-00      10:26 
4.2       17.1 

17:27 
2.5 

23:12 
17.6 

8 

18 

6:35      12:10 
2.6       18.3 

18:55 
1.1 

■        •        • 

•        «        ■ 

M 

18 

0:17       7KI0 
17.7         2.8 

12:35 
17.9 

19:20 
L8 

T 

19 

6K»      11:36 
3.2       17.8 

18:26 
1.5 

•  ■        ■ 

•  •        • 

8 

19 

0:45        7:24 
18.6        2.0 

13:04 
18.8 

19:44 
0.8 

Tu 

19 

1:05       7:48 
18.0         2.4 

13:25 
18.0 

20:07 
LS 

E 

F 

20 

0:14       6:57 
18.5         2.3 

12:34 
18.7 

19:18 
0.6 

• 

M 

20 

1:30       8:06 
18.9         1.8 

13:45 
19.0 

20:27 
0.9 

• 

W 

20 

1:48       8:32 
18.0         2.3 

14K)6 
18.2 

20-.50 
2.1 

S 

21 

l:m       7:46 
19.2         1.5 

13:24 
19.5 

20:25 
0.0 

Tu 

21 

2:10       8:50 
19.0         L7 

14:25 
19.1 

21:07 
1.3 

8 

Th 

21 

2:28       9:10 
18.1         2.3 

14:48 
18.2 

21:28 
2.6 

• 

8 

22 

1:52       8:30 
19.6         1.2 

14K>7 
19.9 

20:48 
0.0 

W 

22 

2:45       9:30 
18.9         2.0 

15K)0 
19.0 

21:48 
2.0 

A 

F 

22 

3K»       9:46 
18.2         2.4 

15:20 
18.2 

22H)6 
3.1 

■ 

M 

23 

2-.32        9K» 
19.7         1.2 

14:47 
20.0 

21:30 
0.4 

Th 

23 

3:20      10K)6 
18.6         2.4 

15:40 
18.7 

22:24 
2.7 

8 

23 

3:35      10:20 
18.8         2.6 

15*i»5 
18.3 

22:35 
3.6 

Tu 

24 

3:08       9:47 
19.6         1.6 

15.-2A 
19.9 

22:08 
1.1 

8 
A 

F 

24 

3:52      10:37 
18.4         2.8 

16:15 
18.5 

22:56 
3.5 

8 

24 

4M      lO'JSO 
18.5         2.6 

16:30 
18.4 

23.-04 

4.0 

W 

25 

3:43      10:23 
19.3        2.1 

16K)1 
19.5 

22:45 
2.0 

8 

25 

4:27      11:10 
18.3         3.1 

16:55 
18.3 

23:30 
4.1 

M 

25 

4:40      11:22 
18.7         2.6 

17:10 
18.5 

23:35 
4.1 

Th 

26 

4:20      10:57 
18.8         2.7 

16:40 
19.0 

23:23 
3.0 

8 

26 

5K)6      11:45 
18.2         3.4 

17:35 
18.0 

•  •           a 

•  ■           • 

Tu 

26 

5:20      11:55 
18.9        2.5 

17:52 
18.6 

•  ■        • 

•  •        • 

8 
A 

F 

27 

5.*05      11:34 
18.3         3.3 

17:20 
18.5 

•  •        • 

•  ■        • 

M 

27 

0:08       5:48 
4.5        18.1 

12:25 
3.5 

18:22 
17.9 

W 

27 

0:10       6K)6 
4.1       19.1 

12:38 
2.5 

1&6 

S 

28 

0.^       5^35 
3.8       17.9 

12:25 
3.8 

18:04 
17.9 

Tu 

28 

0:50        6:35 
4.9        18.0 

13:15 
3.5 

19:12 
17.8 

£ 

J) 

Th 

28 

0:57       6:54 
4.1       19.1 

13:25 
2.5 

19:27 

8 

29 

0:45        6:24 
4.7       17.4 

13:00 
4.2 

18:52 
17.4 

D 

W 

29 

1:43        7:27 
5.0        17.9 

14:10 
3.4 

2om 

17.7 

F 

29 

1:45        7:45 
4. 1       19. 1 

14:20 
2.5 

2U:20 
18.6 

1> 

M 

30 

137       7:10 
5.3       17.1 

13:58 
4.4 

19:50 
17.0 

Th 

30 

2:40        8:24 
4.9        18.0 

15:12 
3.1 

21:05 
17.9 

8 

30 

2:43       8:40 
4.0       19.0 

15:20 
2.6 

21:18 
18.6 

Tu 

31 

2:37       8.D7 
5.5       16.9 

15K)4 
4.2 

20:46 
17.0 

8 

31 

3:48       9:40 
3.8       19.1 

16:23 
2.5 

22:17 

18.8 

The  tId 
a  comparis 
from  Mean 
is  10.4  feet 
a  minus  ( - 

es  are  placed  in  the  order  of  oocurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 
Low  Water  Springs,  which  is  approximately 
below  mean  sea  level.    To  find  the  depth  of 
- )  sign  is  before  the  height,  in  which  case  e 

th  their  times  on  the  first  line  and  heights  c 

ther  it  l8  high  or  low  water.    The  heights,  ii 

the  datum  of  soundings  on  the  Admiralty  CI 

water,  add  the  tabular  height  to  the  soundi 

nibtract  it. 

»n  the  second  line  of  each  day; 
1  feet  and  tenths,  are  reciconM 
larts  for  this  region,  and  which 
ings  given  on  the  chart,  unless 

The  tin 
greater  are 

le  used  is  Greenwich  Mean  Civil:  Oi>  is  mid 
in  the  afternoon  (p.  m.)  and  when  diminis 

inight,  I'Jhis  noon;  all  hours  less  than  12  a 
bed  by  12  give  the  times  after  noon;  for  insi 

ire  in  the  forenoon  (a.  m 
since,  15:47  is  8:47  p.  m. 

t.).BU 

#.  ne\w 
equator;  A 

'  moon;  ^,  1st  quar.;  O.  '"^  moon;  (^,  8d  ( 
,  P,  moon  in  apogee  or  perigee. 

luar.;  £,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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JANUARY. 

FEBRUARY. 

MABCH.                               1 

» 

'  c 

8 

'Day  of— 

Time  and  Height  of  High  and 
Low  water. 

• 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  water. 

W. 

Mo. 

W. 

W 

Mo. 
1 

W. 
W 

Mo. 

1 

s 

1 

6:40 
2.0 

11-.50      18:55 
17.1         2.1 

•  •       • 

•  •       • 

0:21 
18.3 

7:23 
0.9 

12:42 
18.3 

19-.35 
L2 

m 

6228 

a4 

11:50 
18.6 

18:48 

a6 

■       •       • 
•       •       • 

M 

2 

0K)4 
17.2 

7:10      12:20 
2.0       17.3 

19:21 
2.2 

Th 

2 

0-.57 
18.8 

7:51 
0.6 

13:18 
1&6 

20HB 
LO 

Th 

2 

0O5 
19.3 

701 
-0.2 

12:25 
19.2 

19:13 
0.2 

Tu 

3 

0*.35 
17,5 

7:35      12:54 
2.1       17.5 

19:47 
2.3 

£ 

F 

3 

1:35 
19.0 

8:22 
0.6 

13:56 
18.6 

20:33 
LI 

£ 

F 

3 

0:40 
19.8 

7:32 
-0.5 

13O0 
19.5 

19:44 
0.1 

W 

4 

1:10 

17.7 

8:00      13:30 
2.0       17.6 

20:11 
2.3 

S 

4 

2:13 

18.9 

8:55 
0.7 

14:36 
18.2 

21:10 
L3 

8 

4 

1:17 
20.0 

803 
-0.4 

13u38 
19.5 

20:16 
0.2 

Th 

5 

1:49 
17.8 

8:31      14:10 
1.8       17.3 

20:46 
2.3 

s 

5 

2:57 
18.4 

9:36 
LI 

15:22 
17.5 

21:50 
L9 

8 

5 

1:56 
19.7 

8:38 
0.0 

14:16 
18.9 

20:51 
0.8 

F 

6 

2:31 

17.7 

9:10      14:55 
L8       17.1 

21:26 
2.4 

}> 

M 

6 

3:44 
17.5 

lo-ja 

L8 

16:13 
16.5 

22:42 
2.6 

P 

M 

6 

2:36 
18.9 

9:16 

a8 

15.00 
18.0 

21:32 
L6 

£ 

S 

7 

3:17 
17.3 

9M      15:45 
2.0       10.6 

22:12 
2.6 

Tu 

7 

4:40 
16.4 

11:18 
2.6 

17:13 
1&4 

28:45 
3.4 

1> 

Tu 

7 

3:21 
17.7 

lOOO 
L8 

15:48 
16.7 

2221 
2.6 

D 

s 

8 

4:10 
16.7 

10:47      16:41 
2.3       16.0 

23:11 
2.9 

W 

8 

5:47 
15.3 

12:25 
3.5 

18^32 
14.7 

9          •          • 
ft           ft           ft 

W 

8 

4:13 
1&2 

10:56 
8.0 

16:46 
15.2 

2323 
3.7 

M 

9 

5:10 
16.1 

11:46      17*.5e 
2.6       15.5 

•  ■        • 

•  •        • 

P 

Th 

9 

1:05 
4.1 

7:14 
14.8 

14.^ 
40 

20.-01 
14.7 

N 

Th 

9 

5:20 
14.8 

12:10 
4.0 

1806 
14.1 

ft        ft        ft 

ft        ft        • 

Tu 

10 

0:15 
3.3 

6:25      12:57 
15.7         3.0 

19.06 
15.3 

N 

F 

10 

2:55 
4.0 

8:43 
1&2 

15:38 
3.5 

21:20 
15.5 

F 

10 

0:56 
4.5 

6:55 
14.1 

13:53 
4.5 

19:47 
14.1 

W 

11 

1:30 

7:45      14:21 
15.8         3.1 

20-.25 
15.7 

8 

11 

4:17 
2.9 

0-.54 
16.1 

16:48 
2.2 

22:20 
1&5 

8 

11 

2:45 
4.2 

8:37 
14.5 

16:27 
3.8 

21:10 
15.0 

Th 

12 

3:06 
3.3 

8*.57      15:48 
16.3         2.6 

21:31 
16.5 

8 

12 

6:17 
1.5 

10:50 
17.0 

17:42 
LO 

23:11 
17.4 

9 

12 

4.04 
3.0 

9:47 
15.7 

16:33 
2.5 

22:12 
16.3 

p 

N 

F 

13 

4:24 
2.4 

10:00      16:55 
17.1         1.8 

22:28 
17.2 

O 

M 

13 

6«7 
0.5 

11:37 
17.8 

18:30 

a3 

23-.53 
18.1 

M 

13 

5.02 
L8 

10:43 
1&9 

1727 
LI 

23.00 
17.4 

o 

S 

14 

625 
1.3 

10:52      17:50 
17.7        0.8 

23:15 
17.9 

Tu 

14 

-0.3 

12:18 
18.1 

19:12 

-ai 

•        «        ft 
ft        ft        « 

Tu 

14 

5:51 
0.1 

11:27 
17.7 

18:13 
0.0 

23:40 
18.2 

n 

16 

6:15 
0.6 

11:40      18:40 
18.2        0.3 

•  ft        • 

•  •        • 

W 

15 

0:31 
18.5 

7-.32 
-0.6 

12:53 
18.2 

19:50 
-0.2 

o 

W 

16 

6:33 
-0.6 

1204 
18.2 

18:53 
-0.1 

•        •        ft 
ft        ft        ft 

M 

16 

OHM) 
18.2 

7:02      12:26 
0.0       18.3 

19:25 
0.2 

£ 

Th 

16 

1:06 
18.4 

8:10 
-0.5 

1326 
l&O 

20:25 
0.3 

E 

Th 

16 

0:15 
18.6 

7:12 
-0.8 

12:35 
18.2 

19:30 
-0.1 

Tu 

17 

0:41 
18.3 

7:45      13K)4 
-0.1       18.1 

20K)6 
0.3 

F 

17 

1^7 
18.2 

8:43 
0.1 

13:56 
17.7 

20US7 
LI 

F 

17 

0:45 
18.6 

7:47 
-0.3 

1303 
l&O 

20O2 
0.4 

W 

18 

1:20 
1&2 

8:26      13:41 
ai       17.8 

20:46 
0.8 

8 

18 

2:09 
17.8 

9:15 

a9 

14:28 
17.0 

21:25 
L9 

8 

18 

1:13 
18.3 

8:17 
0.3 

1328 
17.7 

20:30 
L3 

Th 

19 

17.8 

9:06      14:20 
0.5       17.2 

21:24 
1.3 

S 

19 

2:42 
17.2 

9:43 
L8 

15:03 
16.3 

21:52 
2.8 

8 

19 

1:40 
17.9 

8:43 
L2 

13:56 
17.3 

20:51 
2.2 

E 

F 

20 

2'.36 
17.3 

0:45      15:00 
L2       16.5 

22H>1 
2.1 

M 

20 

3:20 
16.4 

10:13 
2.8 

15:43 
15.5 

22:25 
3.6 

M 

20 

2:10 
17.3 

906 
2.1 

1428 
16.6 

21:10 
2.8 

8 

21 

3:17 
16.6 

10:24      15:41 
2.0       15.8 

22:40 
3.0 

A 

Tu 

21 

4:04 
15.4 

10:51 
3.6 

16:30 
14.6 

2308 
4.3 

A 

Tu 

21 

2:44 
16.6 

9228 
2.9 

1504 
16.0 

21:38 
3.5 

€ 

H 

22 

4K>1 
15.8 

11:06      16:31 
2.8       15.0 

23:24 
3.7 

W 

22 

4:56 
14.5 

11:40 
4.4 

17:30 
13.8 

ft        •        • 
ft        •        • 

W 

22 

3:23 
15.8 

lOOO 
3.7 

15:47 
15.0 

22:15 
4.1 

M 

23 

4:55 
15.0 

11:56      17:30 
3.6       14.3 

•  •        • 

•  «        • 

Th 

23 

0K)4 
4.9 

6.-06 
13.8 

12:47 
5.0 

18:47 
12.5 

1 

Th 

23 

4.11 

14.8 

10:45 
4.4 

16:40 
14.2 

23:10 
4.6 

A 

Tu 

24 

0:10 
4.4 

6:00      12:55 
14.4         4.1 

18:41 
13.8 

S 

F 

24 

1:22 
5.2 

7:28 
13.7 

14:18 
5.1 

20O8 
13.9 

F 

24 

5:12 
13.9 

11:46 
4.9 

17U» 
13.7 

■        ■        • 
•        ft        ft 

W 

25 

1:28 
4.7 

7:16      14:10 
14.2         4.4 

19:56 
14.0 

8 

25 

3:03 
4.8 

8:45 
14.4 

15:43 
4.4 

21:14 
14.9 

8 

25 

0:19 
5.0 

6:33 
13.6 

1304 
5.2 

19:15 
13.8 

Th 

26 

2:48 
4.7 

8d28      15:25 
14.5         4.2 

21.-00 
14.5 

8 

26 

4:16 
3.7 

9:45 
1&5 

16:42 
3.2 

2206 
16.1 

8 

26 

1:53 
4.8 

8O0 
14.2 

14:43 
4.7 

»:33 
14.8 

S 

F 

27 

3:56 
4.1 

9.-26      16:25 
15.1         3.6 

21:51 
15.3 

M 

27 

5.-08 
2.5 

10:32 
16.6 

17:30 
2.1 

22:49 
17.3 

M 

27 

3:27 
3.8 

9:10 
15.5 

15:58 
3.5 

21:33 
16.3 

8 

28 

4:51 
3.3 

10:15      17:15 
15.9        2.8 

22:35 
16.2 

Tu 

28 

5:51 
1.3 

11:12 
17.7 

18K» 
L2 

23:28 
18.5 

Tu 

28 

4:28 
2.3 

10O8 
16.9 

16:52 
2.1 

2221 
17.8 

S 

29 

5:30 
2.4 

10:56      17:58 
16.6         2.1 

23:11 
17.0 

W 

29 

5:16 

10:46 
18.3 

1756 
0.9 

2302 
19.1 

• 

M 

30 

6:18 
1.7 

11:32      18-.35 
17.3         1.7 

23:47 
17.7 

E 

• 

Th 

30 

5*7 
0.0 

11:26 
19.3 

18:14 
0.1 

23:41 
20.0 

Tu 

31 

6:53 
1.4 

12:06      19.-06 
17.9         L4 

•  •        • 

•  ft        • 

F 

31 

6:34 

-a  8 

1202 
19.9 

18:48 
-0.4 

ft        •        ft 
•        ft        ft 

Thetid 
aoomparia 
from  Mean 
which  1b  9. 
unleflB  a  mJ 

68  are  placed  in  the  order  of  occurrence,  wii 
yn  of  coMecutlve  heights  will  indicate  whet 
Low  Water  Springs,  which  is  approximate 
I  feet  below  mean  sea  level.    To  dnd  the  de 
[nils  (— )  sign  is  before  the  height,  in  whicfa 

th  their  times  on  the  first  Ime  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
ly  the  datum  of  soundings  on  the  Admiral 
pth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

n  the  second  line  of  each  day; 

feet«nd  tenths,  are  reckoned 

ty  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

The  til 

ne  used  is  Greenwich  Mean  Civil;  0^  is  mi 
in  the  afternoon  (p.  m.)  and  wben  diminls 

dnight,  12^  is  noon;  all  hours  less  than  12  a 
bed  by  12  give  the  times  after  noon;  for  Inst 

re  in  the  forenoon  (a.m 
anoe,  16:47  is  8:47  p.  m. 

O.all 

#,  new 
equator:  A 

moon;  }) 
,  P,  moon 

.  Ist  qnar.;  O.  'uU  moon;  (^,  8d  q 
in  apogee  or  perigee. 

uar.:  E,  moon  on 

the  equator;  N,  S,  moon  i 

farthest  north  or 

south  of  the 
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APRIL. 

of- 

MAY. 

JUNE.                                  1 

• 

1 

Dayof— 

Time  and  Height  of  High  and 
Low  Water. 

■ 

Day 

Time  and  Height  of  High  and 
Low  Water. 

* 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

s 

Mo. 

1 

W. 

M 

Mo. 

1 

W. 
Th 

Mo. 

1 

0:18 
20.4 

7K)9 
-LO 

12:39 
20.1 

19:22 
-0.3 

0:37 
20.1 

728 
-0.4 

12:68      19:45 
19.6         0.2 

1:47 
18.1 

8:62 
LI 

14:10 
17.6 

21:16 
L4 

p 

8 

2 

0:57 
20.4 

7:43 
-0.7 

13:18 
19.8 

19:58 
0.0 

N 

Tu 

2 

1:17 
19.5 

8:10 
0.2 

13:30      20:30 
18.9         0.8 

F 

2 

2:34 
17.1 

9:42 
L9 

16.^ 
16.5 

22:10 
2.0 

M 

3 

1:36 
19.9 

8:22 
-0.1 

13:57 
19.1 

20^7 
0.7 

W 

3 

2K)0 
18.5 

8:56 
LO 

1423      21:18 
17.7         L6 

3) 

8 

3 

3:29 
15.9 

10:37 
2.6 

15:57 
15.7 

23«7 
2.5 

Tu 

4 

2:16 
18.9 

9K» 
0.8 

14:40 
18.0 

2121 
L6 

Th 

4 

2:47 
17.2 

9:46 
2.1 

15:13      22:13 
16.5         2.5 

8 

4 

4:33 
15.0 

11:36 
3.1 

17«7 
15.0 

•    •    •  1 
.     .     •  ! 

N 

W 

5 

3:02 
17.6 

9:49 
2.0 

15.28 
16.6 

22:13 
2.7 

}) 

F 

5 

3:42 
15.8 

10:45 
3.1 

16:11      23:18 
15.2         3.4 

£ 

M 

6 

0:10 
2.8 

6K)3 
14.7 

12:42 
3.4 

18:32 
15.0 

3) 

Th 

6 

3:54 
16.0 

10:45 
3.2 

16:36 
15.0 

23:20 
3.8 

8 

6 

4:50 
14.6 

11:66 
3.9 

17dO    .    .    . 
14.3    .    .    . 

Tu 

6 

1:17 
2.9 

722 
14.9 

13:50 
3.3 

19:47 

15.3 

F 

7 

5:Xa 
14.5 

12:03 
4.2 

17:45 
14.1 

•        •        • 

8 

7 

0:36 
3.7 

6:31 
14.1 

13:17      19:13 
4.0        14.5 

W 

7 

224 
2.6 

825 
15.3 

14-.55 
3.0 

20:45 
15.9 

S 

8 

0-M 
4.4 

6:43 
13.8 

13:40 
4.3 

19:35 
14.1 

M 

8 

1:56 
3.3 

8.-03 
14.7 

14:32      2028 
3.3        15.3 

Th 

8 

3:27 
2.2 

9:16 
16.9 

15:56 
2.5 

2135 
16.4 

8 

9 

227 
3.9 

827 
14.5 

15m 
3.6 

20:57 
15.1 

E 

Tu 

9 

3«7 
2.4 

9.-04 
15.8 

1537      21.-23 
2.5        16.4 

F 

9 

4:22 
L7 

mm 

16.3 

16:48 
2.0 

22:19 
16.8 

M 

10 

3:40 
2.6 

9:33 
15.8 

16:10 
2.2 

21:53 
16.4 

W 

10 

4K)6 
L6 

9:54 
16.7 

16:31      22:10 
L6        17.2 

8 

10 

5:12 
L4 

10:42 
16.5 

1736 
2.0 

2238 
16.8 

Tu 

11 

4:38 
LI 

1025 
16.9 

17:08 
LO 

22:40 
17.5 

Th 

11 

4:56 
0.6 

10-.38 
17.2 

1720      22:50 
LO       17.6 

2 

8 

11 

5:57 
L5 

11:16 
16.6 

18:18 
L9 

2331 
16.8 

E 

W 

12 

527 
0.0 

11K)6 
17.6 

17:48 
0.3 

23:20 
18.1 

F 

12 

5:41 
0.2 

11:13 
17.4 

18K)2      23:26 
0.9       17.7 

M 

12 

637 
L7 

11:46 
16.5 

1836 
2.3 

2339 
16.7 

o 

Th 

13 

6K)9 
-0.5 

11:42 
18.0 

18:30 
0.1 

23:53 
18.3 

O 

S 

13 

623 
0.4 

11:44 
17.3 

18:43      23:55 
L2       17.5 

8 

Tu 

13 

7:12 
2.2 

12:12 
16.5 

1927 
2.5 

•                ■               B 
■                ■               * 

F 

14 

6:48 
-0.4 

12:12 
18.0 

19«7 
0.3 

•  ■        • 

•  •        • 

8 

14 

7M 
0.9 

12:10 
17.0 

19:17    .    .    . 

A«  O        •        •        • 

W 

14 

027 
16.6 

7:40 
2.7 

12:42 
1&5 

1932 
3.0 

S 

16 

0:21 
18.2 

7:24 
0.2 

12:37 
17.7 

19:38 
0.9 

A 

M 

16 

021 
17.3 

7-.32 
L6 

12:35      19:44 
16.8         2.4 

Th 

16 

0:58 
16.6 

8:02 
3.1 

13:13 
16.6 

20:10 
3.1 

8 

16 

0:47 
17.9 

7:53 
0.9 

13K)0 
17.3 

20:04 
2.0 

Tu 

16 

0:47 
17.0 

7:57 
2.5 

13:01      20.-03 
16.7         3.0 

F 

16 

132 
16.5 

8:19 
3.3 

1330 
16.6 

20:35 
3.1 

M 

17 

1:11 
17.6 

8:17 
L9 

13:26 
17.0 

20:22 
2.6 

8 

W 

17 

1:17 
16.7 

8:14 
3.1 

13:32      20:16 
16.5         3.4 

S 

17 

2:11 
16.3 

8:48 
3.4 

1432 
16.6 

2L15 
3.0 

A 

Tu 

18 

1:40 
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17.7 

23:55 
17.5 


19:44 
2.4 

20.-08 
3.0 

20:16 
3.4 

20:44 
3.5 

21:22 
3.5 

22:12 
3.6 

23:15 
3.7 


19K)5 
15.7 

20:15 
16.7 

21:14 
17.8 

22:04 
18.8 

22:51 
19.4 

23:37 
19.6 


19:40 
0.3 

20:27 
0.7 


JUNE. 


o 

A 


8 


c 

E 


P 

N 


Day  of— 


W.  Mo. 


Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 
Tu 
W 
Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


1:47 
18.1 

2:34 
17.1 

3:29 
15.9 

4:33 
15.0 

0:10 
2.8 

1:17 
2.9 

234 

2.6 

837 
2.2 

4.32 

L7 

5:12 
L4 

5:57 
L5 

6:37 
L7 

7:12 
2.2 

037 
10.6 

0:58 
16.6 

1:32 
16.5 

2:11 
16.3 

2:55 
16.2 

3:47 
15.9 

4:45 
15.7 

5:51 
15.6 

0:50 
2.5 

2:00 
2.4 

3:15 
2.0 

4:25 
L5 

536 
LO 

6.30 
0.5 

OKM 
18.7 

0:52 
18.4 

1:38 
18.0 


8:52 
LI 

9:42 
L9 

10^7 
2.6 

11:36 
3.1 

6KB 
14.7 

732 
14.9 

8:25 
15.3 

9:16 
15.9 

10:03 
16.3 

10:42 
16.5 

11:16 
16.6 

11:46 
16.5 

12:12 
16.5 

7:40 
2.7 

8:02 
3.1 

8:19 
3.3 

8:48 
3.4 

9:30 
3.3 

10:16 
3.2 

11:10 
3.2 

12:14 
3.1 

7:03 
15.9 

8:12 
16.4 

9:14 
17.2 

10.-08 
17.9 

10-^ 
18.4 

11:45 
18.6 

7:10 
0.5 

7:57 
0.6 

8:43 
0.4 


14:10 
17.6 

15:00 
16.5 

15:57 
15.7 

17«7 
15.0 

12:42 
3.4 

13:50 
3.3 

14:55 
3.0 


13-JO 
16.6 

14:32 
16.6 

15:20 
16.5 

16:13 
16.2 


12:30 
18.6 

13:13 
18.2 

13:58 
17.8 


21:16 
L4 

22:10 
2.0 

23:07 
2.5 


18:32 
15.0 

19:47 
15.3 

20:45 
15.9 


15:55      21:35 


20:35 
3.1 

2L15 
3.0 

21:57 
2.8 

22:50 
2.7 


17:15 
16.0 

23:48 
2.6 

18:25 
16.1 

•              B              • 

13:18 
3.0 

19-.36 
16.4 

14:32 
2.7 

20:41 
17.1 

15:47 
2.2 

21:40 
17.8 

16-.55 
L5 

2235 

18.4 

17:53 
LO 

2330 
18.7 

18:45 
0.5 

•  •        » 

•  •        • 

19:34 
0.3 

2031 
0.5 

21:06 
0.7 


2.5 

16.4 

16:48 
2.0 

22:19 
16.8  I 

17:36 
2.0 

22:58 
16.8 

18:16 
L9 

23:31 

16.8 

18:56 
2.3 

23:50 
16.7  , 

1937 
2.5 

•  «        ■ 

•  •        « 

12:42 
16.5 

19:52 
3.0 

13:13 
16.6 

20:10 
3.1 

The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  la  9.1  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  Uiecbart* 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  Is  Greenwich  Mean  CivU;  qh  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  In  the  forenoon  (a.  ddl),  all 
greater  are  in  the  idftemoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1**  quar.;  0>  ^H  moon;  (^,  Sm  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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JULY. 

AUGUST. 

SEPTEMBER.                         | 

i 

Day of— 

Time  and  Heif  htof  High  and 
Low  Water. 

9 

a 

8 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

Mo. 

1 

W. 
Tu 

Mo. 

1 

W. 
F 

Mo. 

1 

S 

2:23        9:30 
17.2         L3 

14:45 
17.2 

21:64 
1.1 

y> 

3:28      10:28 
16.3         2.3 

15:48 
16.3 

22:53 
2.2 

4:15 
14.6 

11.-05 
4.3 

16:41 
14.6 

1 
23:38 
4.6 

8 

2 

3:12      10:17 
16.5         1.9 

15:34 
16.4 

22:43 
1.7 

W 

2 

4:16      11:14 
15.4         3.2 

16:39 
15.4 

23:42 
3.1 

A 

8 

2 

5:14 
13.7 

12.-05 
5.0 

17:49 
13.7 

■        •        ■ 
•        «        • 

£ 

M 

3 

4.-05      11.-06 
16.7         2.5 

16:30 
15.8 

23:34 
2.3 

Th 

3 

5:13      12.-04 
14.6         4.0 

17:40 
14.6 

•  •         ■ 

•  »        • 

S 

8 

3 

0:47 
5.0 

6:32 
13.3 

13:26 
5.2 

19:15 
13.6 

Tu 

4 

5:07      12H)0 
15.1         3.1 

17:35 
15.2 

•  «        • 

•  ■        • 

F 

4 

0:38        6:21 
3.8        14.0 

13:10 
4.5 

18:55 
14.2 

M 

4 

2:10 
5.1 

7:54 
13.7 

14:50 
4.8 

20:33 
14.2 

W 

5 

0:31        6:18 
2.8       14.7 

13:01 
3.5 

18:48 
15.0 

A 

S 

5 

1:48        7:35 
4.3        13.9 

14:44 
4.6 

20:10 
14.3 

Tu 

5 

3:27 
4.6 

9.-00 
14.6 

15:69 
3.8 

21:32 
16.2 

Th 

6 

lu35       7:31 
3.1       14.7 

14:06 
3.8 

19:57 
15.0 

S 

8 

6 

3.-02        8:42 
4.2        14.3 

16:46 
4.2 

21:12 

14.8 

W 

6 

4:24 
3.6 

9:62 
16.8 

16:50 
2.6 

22:18 
16.3 

F 

7 

2:40       8:32 
3.3        14.9 

15:13 
3.6 

20:55 
15.3 

M 

7 

4.*06        9:37 
3.7       15.0 

16:35 
3.5 

22:02 
16.6 

Th 

7 

5:12 
2.4 

10:34 
17.0 

17:33 
L6 

22:68 
17.4 

S 

8 

3:45       9:25 
3.0       15.3 

16:13 
3.3 

21:47 
16.8 

Tu 

8 

5:00      10:22 
3.0       15.8 

17:24 
2.7 

22:45 
16.2 

O 

F 

8 

5:62 
L6 

11:12 
18.1 

18:10 
0.6 

23:32 
18.3 

A 

8 

9 

4:40      10:10 
2.7        15.7 

17:07 
2.7 

22:31 
16.1 

W 

9 

5:45      11:00 
2. 4       16. 5 

18K)5 
2.0 

23:21 
16.8 

8 

9 

6.'26 
0.8 

11:48 
19.0 

18:43 
0.1 

■         ■         ■ 
•         fl         ■ 

S 

M 

10 

5:30      10:50 
2.3       16.0 

17:52 
2.5 

23:06 
16.3 

o 

Th 

10 

6:23      11:36 
2.0       17.2 

18:42 
1.6 

23:53 
17.4 

E 

8 

10 

0:07 
19.0 

6:66 
0.6 

12:20 
19.5 

19:13 
-0.1 

o 

Tu 

11 

6:12      11:23 
2.2        16.3 

18:33 
2.2 

23:40 
16.5 

F 

11 

6:57      12:08 
1.7        17.8 

19:13 
1.3 

■        ■        • 

M 

11 

0:40 
19.3 

7:25 
0.5 

12:55 
19.8 

19:40 
-0.1 

W 

12 

6:50      11:54 
2.3        16.6 

19K)7 
2.2 

•        •        • 

S 

12 

0:26        7:24 
17.8         L5 

12:41 
18.4 

19:40 
1.0 

Tu 

12 

1:16 
19.3 

7:53 
0.6 

13:32 
19.7 

20:14 
0.2 

Th 

13 

0:11        7:21 
16.7         2.4 

12:24 
16.9 

19:36 
2.4 

E 

8 

13 

1:00       7:51 
18.2         1.4 

13:17 
18.7 

20:06 
0.9 

VV 

13 

1:52 
19.0 

8:26 
0.9 

14:12 
19.0 

20:50 
0.9 

F 

14 

0:43        7:47 
16.9         2.5 

12:59 
17.2 

20:00 
2.2 

M 

14 

1:37        8:14 
18.4         L4 

13:64 
18.8 

20:35 
LO 

Th 

14 

2:34 
18.2 

9:16 
L6 

14:64 
18.0 

21:33 
L7 

8 

15 

1:17       8H» 
17.1         2.6 

13:34 
17.5 

20:26 
2.1 

Tu 

15 

2:15       8:47 
18.2         L5 

14:34 
18.6 

21:12 
L2 

cc 

F 

15 

3:20 
17.0 

9:51 
2.6 

15:43 
16.6 

22:24 
2.8 

8 

16 

1:55       8:33 
17.3         2.4 

14:13 

17.7 

20:56 
L9 

VV 

16 

2:58        9:27 
17.7         L8 

15:20 
17.8 

21:56 
L7 

N 

8 

16 

4:14 
15.7 

10:50 
3.4 

16:45 
16.2 

23:30 
3.8 

E 

M 

17 

2:37        9:10 
17.2         2.3 

14:57 
17.6 

21:37 
L9 

c 

Th 

17 

3:46      10:13 
16.9         2.3 

16:10 
16.8 

22:46 
2.4 

P 

8 

17 

5:25 
14.5 

12:10 
4.2 

18:10 
14.2 

•  •        • 

•  •        • 

Tu 

18 

3:23       9:52 
16.9         2.4 

15:47 
17.2 

22:22 
2.0 

F 

18 

4:42      11:10 
15. 9         3. 1 

17:12 
15.7 

23:48 
3.2 

M 

18 

1.-03 
4.4 

6:58 
14.1 

14:55 
4.2 

19:53 
14.4 

C 

VV 

19 

4:14      10:42 
16. 5         2. 5 

16:41 
16.7 

23:17 
2.3 

S 

19 

5:50      12:20 
16. 0         3. 7 

18:30 
15.0 

•  •        • 

•  •        • 

Tu 

19 

2:45 
4.0 

8:33 
14.9 

16:27 
3.3 

21:13 
15.6 

Th 

20 

5:14      11:40 
16.0         2.8 

17:45 
16.1 

•  •        • 

•  •        • 

N 

8 

20 

1:07        7:16 
3.8        14.7 

13:63 
4.0 

19:68 
15.0 

VV 

20 

3:50 
2.9 

9:40 
16.2 

16:30 
L7 

22:11 
16.7 

F 

21 

0:17        6.-25 
2.7       15.5 

12:43 
3.2 

19:00 
15.8 

P 

M 

21 

2:48        8:40 
3.8        15.2 

16:33 
3.4 

21:17 
16.8 

Th 

21 

4:57 
L3 

10:31 
17.4 

17:22 
0.4 

23:03 
17.8 

s 

1 

22 

1.-28        7:40 
3.0       15.6 

14:03 
3.4 

20:15 
16.0 

Tu 

22 

4:10        9:47 
2.8        16.3 

16:42 
2.1 

22:17 
16.8 

• 

F 

22 

5:45 
0.3 

11:15 
18.4 

18K)7 
-0.6 

^ 

Is 

1 

23 

2:52       8:52 
3.0       16.1 

15:34 
3.0 

21:24 
16.7 

W 

23 

6:12      10:41 
L7       17.3 

17:38 
LO 

23K>9 
17.7 

E 

8 

23 

6:28 
-0.3 

11:52 
18.9 

18:48 
-0.9 

•  •        ■ 

•  •        • 

N  M 

Pl 

24 

4:13        9:55 
2.4       17.0 

16:48 
2.1 

22:22 
17.4 

• 

Th 

24 

6:02      11:27 
0.6        18.2 

18:26 
-0.1 

23:62 
18.3 

8 

24 

0:14 
18.6 

7:07 
-0.3 

12:26 
19.0 

19:27 
-0.7 

# 

Tu 

25 

5:19      10:48 
L5       17.6 

17:47 
1.1 

23:14 
18.0 

F 

25 

6:47      12:08 
0.0        18.7 

19:10 
-0.6 

•  «        • 

•  •        • 

M 

25 

0:43 

ia6 

7:43 
0.2 

12:65 
18.7 

20.-00 
0.0 

W 

26 

6:13      11:36 
0.7       18.2 

18:38 
0.4 

■         •         ■ 
•         •        • 

£ 

8 

26 

0:31        7:28 
lae      -0.3 

12:46 
18.9 

19:50 
-0.7 

Tu 

26 

1:12 
18.0 

8:15 
LO 

13:25 
18.1 

20:31 
LO 

Th 

27 

0:00        7:01 
18.3         0.3 

12:20 
18.5 

19:24 
-0.1 

8 

27 

1:07        8:07 
18.4         0.0 

13:20 
18.7 

20:27 
-0.2 

W 

27 

1:42 
17.4 

8:42 
2.0 

13:56 
17.4 

20:69 
2.1 

F 

28 

0:43       7:46 
18.3         0.2 

13:02 
18.4 

20:06 
-0.1 

M 

28 

1:42        8:41 
18.1         0.7 

13:53 
18.3 

21:00 
0.5 

Th 

28 

2:13 
16.7 

9.-07 
3.0 

14:29 
16.6 

21:27 
3.0 

S 

29 

1:24       8:28 
18.1         0.4 

13:42 
18.2 

20:50 
0.2 

Tu 

29 

2:13        9:15 
17.4         L5 

14:28 
17.6 

21:36 
L6 

F 

29 

2:48 
15.9 

9:33 
3.8 

16.-06 
15.6 

21:58 
4.0 

E 

s 

30 

2:05       9K)8 
17.7         0.8 

14:22 
17.8 

21:29 
0.6 

VV 

30 

2:50        9:48 
16.6         2.6 

15.-06 
16.5 

22:10 
2.6 

A 

S 

8 

30 

3:30 
15.0 

10:14 
4.4 

16:55 
14.5 

22:40 
4.7 

M 

31 

2:46       9:47 
17.1         L5 

16:03 
17.1 

22:11 
1.3 

D 

Th  31 

1 

3:28      10:22 
15.7         3.6 

15:48 
15.6 

22:48 
3.6 

1> 

■ 

Thetld 
acomparls 
from  Mean 
which  is  9. 
unless  an 

ies  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whel 
Low  Water  Springs,  which  is  approximate 
1  feet  below  mean  sea  level.    To  nnd  the  dc 
linus  (— )  sign  is  before  the  height,  in  whic 

th  their  times  on  the  first  line  and  heights  c 
Lher  it  is  high  or  low  water.    The  heights,  it 
ly  the  datum  of  soundings  on  the  Admiral 
»pth  of  water,  add  the  tabular  height  to  the 
h  case  subtract  it. 

>n  the  second  line  of  each  day: 
1  feet  and  tenths,  are  reckoned 
ty  Charts  for  this  region,  and 
soundings  given  on  tne  chart, 

The  tin 
all  greater 

ae  used  is  Greenwich  Mean  Civil;  O^*  is  mi 
are  in  the  afternoon  (p.  m. )  and  when  dimii 

dnight.  12>>  is  noon;  all  hours  less  than  12 
aished  by  12  give  the  times  afternoon;  for  in 

!are  in  the  forenoon  (a.m.), 
stance,  15:47  is  8:47  p.  m. 

eq 

#,  new 
uator;  A 

'  moon:  }),  1st  quar.;  Oi  full  moon;  (£,  8d  c 
,  P,  moon  in  apogee  or  perigee. 

luar.;  E,  moon  on  the  equator;  N,  S,  moon 

farthest  north  or 

south  of  the 
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OCTOBER. 


NOVEMBER. 


DECEMBER. 


• 

1 

Day  of— 

W. 

Mo. 

s 

1 

M 

2 

Ta 

3 

W 

4 

Th 

5 

F 

6 

E 

S 

7 

o 

S 

8 

M 

9 

Tu 

10 

W 

11 

p 

Th 

12 

N 

F 

13 

C 

S 

14 

8 

15 

M 

16 

Tu 

17 

W 

18 

Th 

19 

E 

F 

20 

S 

21 

# 

s 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

S 
A 

F 

27 

S 

28 

s 

29 

D 

M 

30 

Tu 

31 

Time  and  Hei^t  of  High  and 
Low  Water. 


8 


4:23 
14.0 

5:32 
13.4 

1:09 
5.3 

2-.33 
4.8 

3:42 
3.6 

4:32 
2.3. 

5:13 
1.2 

5:52 
0.5 

6:24 
0.0 

0:17 
20.0 

0:56 
19.8 

1:32 
19.3 

2:15 
18.3 

2:59 
17.0 

3:53 
15.5 

5:06 
14.3 

4.5 

2:30 
3.8 

3:40 
2.5 

4:35 
1.3 

5:22 
0.4 

6K)6 
0.0 

6:45 
0.1 

0:20 
18.1 

0:47 
17.6 

1:13 
17.0 

1:43 
16.5 

2:17 
15.9 

2-.57 
15.8 

3:45 
14.6 

4:47 
14.0 


11K)6 
5.0 

12:20 
5.2 

7«) 
13.5 

8:18 
14.5 

9:17 
16.0 

10:04 
17.5 

10:43 
18.8 

11:20 
19.8 

11:57 
20.3 

6-.57 
0.0 

7:3. 
0.2 

8:10 
0.8 

8:50 
1.6 

9:42 
2.6 

10:43 
8.6 

12:10 
4.3 

6:48 
14.0 

8:24 
14.9 

9:26 
16.3 

10:15 
17.6 

10:58 
18.4 

11:33 
18.7 

12K)6 
18.6 

7:20 
0.7 

7:50 
1.6 

8:16 
2.5 

8:34 
3.3 

8:56 
3.8 

9-.32 
4.2 

10:20 
4.6 

11:30 
4.8 


16:55 
13.6 

18:16 
13.2 

13'.52 
5.0 

15:12 
4.0 

16:10 
2.5 

16:55 
1.2 

17:85 
0.3 

18:10 
-0.4 

18:44 
-0.6 

12'.33 
20.3 

13:10 
19.9 

13:52 
19.1 

14:36 
17.8 

15:25 
16.3 

16:36 
14.8 

17:65 
13.9 

13:48 
4.1 

15:07 
2.7 

16H)8 

1.4 

17.-00 
0.2 

17:46 
-0.6 

18:26 
-0.7 

19.-03 
-0.3 

12:32 
18.2 

120)9 
17.7 

13:26 
17.1 

13:58 
16.4 

14:37 
15.7 

15:X 
14.9 

16:13 
14.1 

17:26 
13.6 


23:43 
5.2 


19:46 
13.8 

20'.56 
15.1 

21:46 
16.6 

22:29 
17.9 

23.-06 
19.0 

23:41 
19.7 


19:17 
-0.4 

19:53 
0.1 

X:32 
1.0 

21:18 
2.0 

22:13 
3.1 

23.'a6 
4.1 


19:52 
14.2 

21  K» 
15.5 

22:00 
16.9 

22:43 
17.8 

28:18 
18.3 

23:52 
18.3 


19*.36 
0.7 

20Hr7 
1.7 

20:30 
2.6 

20-.50 
3.4 

21:15 
4.6 

21:55 
4.6 

22:53 
5.0 


o 


N 


E 


S 
A 


Dayof— 


W.  Mo. 


W      1 
Th     2 


F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 

F 

S 

8 

M 

Tu 

W 

Th 


3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


Time  and  HeUht  of  High  and 
Low  Water. 


8 

P3 


0:06 
5.0 

1:26 
4.5 

2:43 
3.6 

3:43 
2.4 

4:32 
L3 

5:17 
0.5 

5:57 
0.1 

6:37 
0.0 

0:33 
19.7 

1:15 
19.2 

1:57 
18.3 

2:44 
17.1 

3:40 
15.7 

4:48 
14.6 

0:40 
4.0 

2K)1 
3.5 

3K» 

2.7 

4K)7 
L8 

4:57 
LI 

5:43 
0.8 

6:25 
0.8 

7K)2 
L3 

0:25 
17.0 

0-.50 
16.8 

1:18 
16.4 

1-.52 
16.2 

2-.31 
16.0 

3:18 
15.5 

4:13 
15.1 

5:20 
15.0 


6.-06 
14.0 

7:30 
14.7 

8:37 
16.1 

9:29 
17.6 

10:13 
19.0 

10:54 
19.8 

11:85 
20.2 

12:14 
».2 

7:17 
0.2 

8:00 
0.7 

8:55 
L5 

9:42 
2.3 

10:46 
3.2 

12:01 
3.7 

6:28 
14.3 

7:50 
15.0 

9:00 
16.1 

9:50 
17.1 

10:33 
17.7 

11:10 
18.0 

11:43 
17.8 

12:12 
17.5 

7:34 
2.0 

7:59 
2.8 

8:19 
3.3 

8:37 
3.6 

9K)8 
3.8 

9:58 
3.8 

10:52 
3.8 

11:56 
3.7 


12:52 
4.5 

14:12 
3.7 

15:17 
2.5 

16:11 
L3 

16:57 
0.3 

17:40 
-0.2 

18:20 
-0.4 

10H)1 
-0.3 

12:52 
19.7 

13-34 
18.9 

14:20 
17.7 

15:12 
16.3 

16:12 
15.0 

17:40 
14.1 

13.-22 
3.3 

14:37 
2.6 

15:40 
L7 

16:33 
0.8 

17:20 
0:3 

18H13 
0.2 

18:43 
0.6 

19:18 
L3 

12:38 
17.1 

16.6 

13:36 
16.3 

14:12 
16.0 

14:55 
15.5 

15:46 
15.0 

16:47 
14.6 

18.-00 
14.7 


18:53 
14.0 

20:10 
15.2 

21:09 
16.7 

21:57 
18.0 

22:37 
19.1 

23:17 
19.7 

28:56 
19.9 


19:40 
0.2 

20:25 
LO 

21:14 
2.0 

22:11 
3.0 

28.-20 
3.7 


19:30 
14.5 

20-.38 
15.8 

21:32 
16.5 

22:19 
17.2 

22:58 
17.6 

28:32 
17.6 

23:59 
17.4 


19:40 
2.2 

20:10 
3.0 

20:28 
3.6 

20:48 
4.0 

21:27 
4.1 

22:15 
4.3 

23:20 
4.2 


o 

p 

N 


c 

E 


8 
A 


E 


Dayof— 


W. 


Mo. 


F 

1 

S 

2 

8 

3 

M 

4 

Tu 

5 

W 

6 

Th 

7 

F 

8 

S 

9 

8 

10 

M 

11 

Tu 

12 

W 

13 

Th 

14 

F 

15 

S 

16 

8 

17 

M 

18 

Tu 

19 

W 

20 

Th 

21 

F 

22 

S 

23 

8 

24 

M 

25 

Tu 

26 

W 

27 

Th 

28 

F 

29 

S 

30 

8 

31 

Time  and  Heigl^t  of  High  and 
Low  water. 


0:28 
3.9 

1:36 
3.4 

2:49 
2.7 

3:50 
L9 

4:48 
LI 

5:40 
0.5 

6:26 
0.2 

0:20 
19.4 

1:08 
19.0 

1:45 
18.4 

2:32 
17.4 

3:25 
16.4 

4:28 
15.5 

0:07 
3.3 

1:18 
3.5 

2:29 
3.2 

8:34 
2.8 

4:30 
2.2 

5.-20 
L8 

6:06 
L7 

6:45 
L7 

16.6 

0-J4 
16.5 

1.-02 
16.6 

1*.34 
16.7 

2:11 
16.7 

2'M 
16.7 

3:44 
16.4 

4:40 
16.2 

5.45 
15.9 

0:42 
3.3 


6:35 
15.3 

7:48 
16.1 

8:50 
17.2 

9:42 
18.3 

10:30 
19.1 

11:15 
19.6 

11:58 
19.6 

7:13 
0.2 

7-.58 
0.5 

8:48 
LO 

9-.37 
L6 

10:33 
2.2 

11:35 
2.7 

5:46 
15.0 

7:15 
15.0 

8:26 
15.4 

9:20 
16.1 

10XJ7 
16.6 

lO'JSO 
16.9 

11.'20 
16.9 

11:55 
16.8 

730 
2.1 

7:47 
2.6 

8.-08 
2.9 

8:27 
3.0 

8:54 
2.9 

9-.32 
2.8 

10:18 
2.7 

11:15 
2.7 

12:15 
2.8 

6:58 
16.0 


13:06 
3,3 

14:20 
2.6 

15:25 
L8 

16:24 
LO 

17:16 
0.5 

18.t» 
0.0 

18:50 
0.1 

12:40 
19.3 

13:24 
18.6 

14:10 
17.8 

14:59 
16.7 

15-.67 
15.6 

17K)B 
14.8 

12:43 
2.9 

13*^ 
2.8 

15.-02 
2.4 

16:02 
L9 

16*.55 
L5 

17:41 
L2 

18:25 
L4 

19.-02 
L7 

12:22 
16.6 

12:48 
16.5 

13:20 
16.5 

1355 
16.5 

14:35 
16.3 

15:20 
16.1 

16:13 
15.7 

17:15 
15.5 

18:25 
15.4 

13:24 
2.8 


19:18 
15.3 

20:24 
16.4 

21:20 
17.5 

22:10 
18.4 

22:55 
18.9 

23:37 
19.4 


19:37 
0.2 

X:23 
0.8 

21:10 
L5 

22HM 
2.2 

23:02 
2.9 


18*42 
14.7 

20:00 
15.0 

21:00 
15.6 

21.48 
16.2 

23:33 

18.5 

28:10 
16.6 

23:40 
18.6 


19:33 
2.3 

19'.58 
2.9 

20:15 
3.3 

20-.36 
3.4 

21H)8 
3.3 

21:47 
3.2 

22:40 
3.2 

23:40 
3.2 


19:40 
15.8 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  (int  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  9.1  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  It 

The  time  used  is  Greenwich  Mean  Civil;  0^  is  midnight,  12i>  is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.^. 
all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  Q,  full  moon;  ^,  8d  quar.;  £,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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7:36 
19.4 

14:18 
7.1 

20:07 
19.6 

Tu 

5 

3.-20 
6.2 

9H)7 
20.1 

16:45 
6.1 

21:25 
2L6 

Th 

6 

1:23 
5.9 

7:16 
2L2 

13:55 
5.2 

19:64 
20.8 

S 

8 

6 

2:50 
6.8 

8:40 
20.0 

16:20 
6.4 

21K)5 
20.6 

W 

6 

4.^ 
4.3 

9:64 
2L8 

16:30 
4.6 

22K)9 
23.5 

F 

7 

2:28 
5.7 

8:15 
2L2 

14:55 
5.1 

20:46 
21.1 

M 

7 

3:50 
5.6 

9:36 
20.9 

16:16 
6.6 

21:64 
21.8 

Th 

7 

4:49 
2.8 

10:36 
23.6 

17:09 
3.0 

22:48 
26.2 

S 

8 

3:25 
5.2 

9:10 
2L7 

15:50 
4.7 

21:37 
2L8 

Tu 

8 

4M 
4.2 

10:21 
22.0 

17«) 
4.4 

22:37 
23.0 

o 

F 

8 

6:27 
L3 

11:12 
26.0 

17:43 
2.1 

23:26 
26.4 

A 

8 

9 

4:18 
4.5 

lOKX) 
22.  • 

16:40 
4.3 

22:20 
22.3 

W 

9 

5:20 
3.1 

11.-02 
23.0 

17:39 
3.8 

23:16 
24.1 

8 

9 

6H)0 
0.6 

11:45 
26.0 

18:13 
L8 

23:69 
27.3 

8 

M 

10 

5.02 
3.9 

10:43 
22.7 

1734 
4.0 

23:00 
23.0 

o 

Th 

10 

5:67 
2.2 

11:38 
24.0 

18:13 
3.2 

23:50 
26.0 

E 

8 

10 

6:32 
0.1 

12:18 
26.8 

18:43 
L6 

■        •        • 

O 

Tu 

11 

5:42 
3.4 

11:22 
23.0 

18K)2 
4.0 

23:36 
23.7 

F 

11 

6:30 
L8 

12:11 
24.7 

18:44 
3.0 

•  •         • 

•  •        • 

M 

11 

0:33 
27.8 

7:04 
0.3 

12:62 
27.0 

19:13 
L8 

W 

12 

6:20 
3.2 

11:58 
23.2 

18:35 
4.2 

•  •         • 

•  •        ■ 

8 

12 

0:26 
26.9 

7:01 
1.6 

12:46 
26.2 

19:12 
3.0 

Tu 

12 

27.6 

7:37 
LO 

13:27 
26.7 

19:46 
2.1 

Th 

13 

0:10 
24.0 

6:54 
3.2 

12:30 
23.5 

19.K)6 
4.3 

£ 

8 

13 

0:68 
26.4 

7:32 
1.6 

13:17 
26.6 

19:39 
3.0 

W 

13 

1:46 
26.8 

8:10 
L9 

25.8 

20:23 
3.0 

F 

14 

0:44 
24.5 

7:24 
3.2 

13:03 
23.8 

19:34 
4.6 

M 

14 

1:33 
26.6 

8X» 
1.8 

13:63 
26.6 

20.-09 
3.0 

Th 

14 

2:26 
26.4 

3.2 

14:48 
24.2 

21:10 
4.2 

8 

16 

1:18 
24.8 

7:55 
3.2 

13:40 
24.0 

20:00 
4.7 

Tu 

15 

2:10 
26.1 

8:37 
2.2 

14:30 
26.0 

20:46 
3.6 

(C 

F 

15 

3:12 
23.6 

937 
4.8 

15:38 
22.6 

22K)6 
6.8 

9 

16 

IAS 
24.9 

8:28 
3.2 

14:15 
24.0 

20:35 
4.6 

W 

16 

2:61 
26.2 

9:16 
3.0 

16:12 
24.2 

21:28 
4.1 

N 

8 

16 

4:10 
2L4 

10:40 
6.7 

16:46 
20.7 

23:27 
7.0 

£ 

M 

17 

2:35 
24.8 

9K>5 
3.3 

14:65 
23.8 

21:10 
4.5 

c 

Th 

17 

3-.37 
24.0 

10.-01 
4.1 

16:02 
22.8 

22:21 
6.1 

P 

8 

17 

6:28 
19.8 

12:12 

7.8 

18:12 
19.6 

•  •        * 

•  •        • 

Tu 

18 

3:18 
24.3 

9:46 
3.7 

16:44 
23.2 

21:56 
4.7 

F 

18 

4:32 
22.2 

10:58 
6.5 

17«6 
2L3 

23:32 
6.3 

M 

18 

1:06 
1.0 

7M 
19.6 

13:50 
7.2 

19:44 
20.5 

c 

W 

19 

4.-06 
23.6 

10:34 
4.1 

16:36 
22.6 

22-.50 
5.1 

8 

19 

5:42 
20.8 

12:15 
6.8 

18:23 
20.4 

•  ■        • 

•  ■        • 

Tu 

19 

2:30 
6.0 

8:30 
21.0 

15:06 
6.4 

20:66 
22.4 

Th 

20 

5m 

22.7 

11:32 
4.9 

17:38 
2L8 

23:68 

6.8 

N 

8 

20 

7.0 

7KB 
20.2 

13:49 
7.0 

19:48 
20.8 

W 

20 

3'^ 
3.3 

9:32 
22.8 

16.D6 
3.2 

21:50 
24.5 

F 

21 

6:06 
21.8 

12:40 
5.7 

18:50 
21.5 

•  •         ■ 

•  •        ■ 

P 

M 

21 

2:31 
6.0 

8:31 
21.0 

16:10 
6.8 

21H)2 
22.2 

Th 

21 

4:37 
L2 

10:21 
24.6 

16-.62 
L3 

22:37 
26.2 

8 

22 

1:15 
6.2 

7:24 
2L7 

14K» 
5.8 

»:03 
21.8 

Tu 

22 

3:44 
4.1 

9*.38 
22.7 

16:16 
4.0 

22m 
24.0 

• 

F 

22 

5:12 
-0.2 

11K» 
26.9 

17:36 
0.1 

23:18 
27.2 

8 

23 

2:38 
5.6 

8:38 
22.2 

15:20 
5.0 

21K)9 
23.0 

W 

23 

4:42 
2.0 

10:33 
24.2 

17K» 
2.0 

22:62 
26.8 

E 

8 

23 

5Ui3 
-LO 

11:42 
26.6 

18:12 
0.0 

23:56 
27.7 

N 
P 

M 

24 

4.1 

9:43 
23.3 

16.-20 
3.8 

22:10 
24.3 

• 

Th 

24 

6*.32 
0.3 

11:21 
26.0 

17:66 
0.8 

23:38 
26.9 

8 

24 

6:32 
-LI 

12:17 
26.7 

18:48 
0.2 

■        •        • 
•        •        • 

• 

Tu 

25 

4:50 
2.3 

10:40 
24.7 

17:18 
2.3 

23K)2 
26.6 

F 

25 

6:16 
-0.9 

12K)3 
26.2 

18:37 
0.0 

•  •         • 

•  •         • 

M 

25 

0:30 
27.3 

7K)6 
-0.2 

12:60 
26.1 

19:22 
L3 

W 

26 

5:46 
LO 

11*.32 
26.4 

18:10 
L3 

23:50 
26.4 

£ 

S 

26 

0:20 
27.4 

6:56 
-LO 

12:43 
26.5 

19:15 
0.2 

Tu 

26 

1:05 
26.6 

7:40 
L2 

13:22 
26.2 

19:53 
2.8 

Th 

27 

6:32 
0.0 

12.*20 
25.9 

18:56 
0.8 

»        •         • 
•         •         • 

8 

27 

1:00 
27.3 

7:36 
-0.7 

13:20 
26.0 

19:52 
LO 

W 

27 

1:37 
25.2 

8:12 
3.0 

13:64 
24.0 

20:26 
4.5 

F 

28 

0:38 
26.8 

7:18 
-0.2 

13.-05 
25.8 

19:38 
1.0 

M 

28 

1:36 
26.8 

8:12 
0.6 

13:57 
25.2 

20:30 
2.2 

Th 

28 

2:10 
23.6 

8:43 
6.0 

14:27 
22.5 

20:68 
6.0 

8 

29 

1:24 
26.8 

S102 
0.0 

13:50 
25.4 

20:20 
L4 

Tu 

29 

2:16 
26.4 

8:50 
2.0 

14:33 
24.0 

21.-05 
4.0 

A 

S 

F 

29 

2:47 
2L8 

9:18 
6.6 

16K)7 
2L0 

21:41 
7.2 

B 

8 

30 

2:06 
26.2 

8:45 
0.6 

14:34 
24.7 

21.-06 
2.3 

W 

30 

2:50 
23.8 

9:28 
4.0 

16:12 
22.4 

21:44 
6.6 

8 

30 

3:30 
20.0 

10.-01 
8.1 

15-.57 
19.6 

22:40 
8.3 

M 

31 

2:50 
25.2 

9:28 
L8 

15:16 
23.6 

21:47 
3.7 

D 

Th 

31 

3:32 
22.0 

10:10 
6.8 

15:66 
2L0 

22:32 
7.0 

The  tl( 
aoomparii 
from  Meai 
which  is  Ij 
unless  am 

les  are  placed  in  the  order  of  occurrence,  wi 
ion  of  consecutive  heights  will  indicate  whe 
1  Low  Water  Springs,  which  ia  approximau 
S.4  feet  below  mean  sea  level.    To  And  the  (J 
linus  (— )  sign  is  before  the  height,  in  which 

[th  their  times  on  the  first  line  and  heights  < 
ther  it  is  high  or  low  water.    The  heisfnts,  i 
3ly  the  datum  of  soundings  on  the  Acuniral 
lepth  of  water,  add  the  tabular  height  to  th( 
L  case  subtract  it. 

[>n  the  second  line  of  each  day: 
a  feet  and  tenths,  are  reckoned 
ity  Charts  for  this  region,  and 
e  soundings  given  on  the  chart, 

The  til 
greater  an 

ne  used  is  Oreenwlch  Mean  Civil;  Ot>  is  mi 
i  in  the  afternoon  (p.  m.)  and  when  dimlni 

dnight,  12h  is  noon:  all  hours  less  than  12  i 
ihea  by  12  give  the  times  after  noon;  for  Ins 

\Te  in  the  forenoon  (a.  m.),  all 
tance,  15:47  Is  8:47  p.  m. 

#.nev 
equator;  A 

irmoon;  }),  Istquar.;  0.  'uU  moon;  ([,8d  q 
L,  P,  moon  In  apogee  or  perigee. 

[uar.;  E, : 

moon  on  the  equator;  N.  S,  moon 

farthest  north  or 

south  of  the 
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LIVERPOOL,  ENGLAND,  1911. 


OCTOBER. 


• 

i 

Day  of— 

W. 

Mo. 

8 

1 

M 

2 

Tu 

3 

W 

4 

Th 

5 

F 

6 

E 

S 

7 

O 

9 

8 

M 

9 

Tu 

10 

W 

11 

P 

Th 

12 

N 

F 

18 

a 

S 

14 

9 

16 

M 

16 

Tu 

17 

W 

18 

Th 

19 

E 

F 

20 

S 

21 

• 

9 

22 

M 

23 

Tu 

24 

W 

25 

Th 

26 

F 

27 

8 
A 

S 

28 

8 

29 

D 

M 

30 

Tu 

31 

Time  and  Height  of  High  and 
Low  Water. 


4:30 
18.4 

0:06 
8.9 

1:30 
8.0 

2:37 
6.3 

3:28 
4.3 

4:12 
2.4 

4:50 
1.0 

5:26 
0.0 

6:02 
-0.2 

0:06 
28.4 

0:4S 
28.0 

l.*24 
26.8 

2«7 
26.0 

2:58 
22.8 

4K» 
».8 

5:27 
19.2 

im 

6.2 

2:17 
4.8 

8:17 
2.8 

4M 
1.0 

4:48 
-0.1 

5:28 
-0.6 

6K)6 
-0.2 

0:04 
26.7 

0:36 
26.7 

1:07 
24.5 

1:38 
23.0 

2:12 
21.8 

2'M 
20.2 

3:48 
19.0 

5K)4 
18.0 


9.3 

5:55 
17.6 

7:27 
18.2 

8.30 
20.0 

9:20 
22.0 

10K)1 
24.1 

10'.39 
25.8 

11:15 
27.0 

11:51 
27.8 

6:35 
0.0 

7:11 
1.0 

7:50 
2.1 

8:33 
4.0 

9:27 
5.8 

10:40 
7.3 

12:17 
7.6 

7.06 
19.5 

8:20 
21.2, 

9:15 
23.a 

10K>1 
24.6 

10:42 
25.8 

11:17 
26.2 

11:50 
26.2 

6:38 
1.0 

7:12 
2.3 

7:40 
4.2 

8K)6 
5.8 

8:32 
7.0 

9:10 
8.1 

10K)8 
9.1 

11:40 
9.5 


17:04 
18.2 

12:46 
9.5 

14:07 
8.2 

L5.-06 
6.3 

15:52 
4.6 

16:31 
2.9 

17.-07 
1.8 

17:41 
1.0 

18:14 
0.9 

12:27 
27.8 

13K)4 
27.0 

13:46 
25.8 

14:31 
24.0 

15:26 
22.0 

16:37 
20.2 

18.-07 
19.7 

13:42 
6.5 

14:51 
4.8 

15:43 
2.8 

16:30 
1.2 

17:10 
0.2 

17:47 
0.2 

18:22 
1.0 

12:22 
25.6 

120)2 
24.8 

13:22 
23.8 

13:55 
22.6 

14:31 
21.3 

15:17 
20.1 

16:18 
19.0 

17^7 
18.8 


18:30 
18.2 

19JS0 
19.8 

20:48 
21.8 

21:35 
24.0 

22:16 
26.0 

22:53 
27.3 

23:31 
28.2 


18:48 
1.1 

19:27 
1.9 

20:10 
3.0 

21K)0 
4.5 

22K>7 
6.0 

23'.33 
6.8 


19:33 
21.0 

20:38 
23.0 

21:30 
24.8 

22:15 
26.2 

22:54 
27.0 

28:30 
27.0 


18:55 
2.1 

19:24 
3.8 

19:53 
5.2 

20:24 
6.0 

21.-04 
7.0 

21:58 
7.9 

23:13 
8.2 


NOVEMBER. 


i 


Day  of— 


W.  Mo. 


E 


N 


c 


E 


8 
A 


w 

Th 

F 

S 

9 
M 
Tu 
W 
Th 

F 

S 

9 
M 
Tu 
W 
Th 

F 

8 

9 
M 
Tu 
W 
Th 

F 

S 

9 

M 
Tu 
W 
Th 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

30 


Time  and  Height  of  High  and 
Low  Water. 


0:37 
7.8 

1:45 
6.2 

2:41 
4.6 

3:29 
2.8 

4:13 
L2 

4:53 
0.3 

5:38 
0.0 

6:12 
0.3 

0:28 
27.5 

1:10 
26.2 

1:58 
24.6 

2'JO 
22.6 

3:56 
20.8 

5:18 
19.8 

0:44 
5.1 

1:50 
4.0 

2:50 
2.7 

3:40 
1.6 

4:25* 
0.9 

0.7 

5:45 
LI 

6:20 
2.1 

0:15 
24.6 

0:45 
23.7 

1:20 
22.8 

1:50 
2L8 

2:30 
2L0 

3:20 
20.2 

4:20 
19.7 

5:30 
19.7 


6:31 
18.5 

7:42 
20.1 

8:35 
22.0 

9:22 
24.1 

10:04 
26.0 

10:45 
27.2 

11.-25 
27.8 

12K>7 
27.8 

6:53 
L2 

7:38 
2.6 

8:28 
4.2 

9:28 
5.6 

10:43 
6.5 

12:02 
6.5 

6:44 
20.2 

7-.55 
2L5 

8:40 
22.9 

9:37 
24.0 

10:16 
24.0 

10:53 
25.2 

11:28 
25.2 

12K)0 
24.8 

6:52 
3.4 

7:20 
4.9 

7:44 
0.1 

8K)B 
7.0 

8:45 
7.4 

9:34 
7.9 

10:40 
8.1 

11:65 
7.8 


13:07 
8.5 

14:12 
6.8 

15:04 
5.0 

15:50 
3.1 

16:30 
L8 

17:11 
LO 

17*.50 
0.8 

18:31 
LO 

12:47 
27.0 

13:80 
25.8 

14:20 
24.1 

16:20 
22.3 

16:30 
2L0 

17:50 
20.6 

13:20 
5.7 

14:24 
4.3 

15:15 
3.0 

16:06 
2.0 

16:46 
L3 

17:27 
L2 

18K)2 
L8 

18:35 
2.8 

12:30 
24.2 

13:00 
23.6 

13:34 
22.8 

14.-06 
22.0 

14'.53 
2L4 

15:50 
20.7 

16:50 
20.3 

18K» 
20.7 


18:58 
».0 

20:08 
22.0 

20:54 
24.0 

21:40 
26.0 

22:22 
27.2 

23:09 
28.0 

23:45 
28.2 


19:15 
L8 

»:06 
2.8 

21:00 
4.2 

22:08 
5.2 

23:25 
5.5 


19:06 
2L5 

20:14 
23.0 

2L-06 
24.4 

21:50 
25.3 

22:30 
25.8 

28:06 
25.8 

28:44 
25.3 


19:06 
3.8 

19:35 
5.0 

»:06 
5.7 

20:44 
6.2 

21:30 
6.7 

22:30 
6.9 

23:35 
6.7 


DECEMBER. 


B  Dayof- 

8' 

S  1  W.  Mo. 


E 


P 

N 


£ 


S 


E 


F 

B 

9 

M 

Tu 

W 

Th 

F 

8 

9 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 

M 

Tu 

W 

Th 

F 

8 

8 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  water. 


0:44 
6.0 

1:48 
5.0 

2:42 
3.8 

3*.35 
2.5 

4.25 
L6 

5:12 
L2 

6:00 
LI 

0:14 
26.9 

1:02 
2R0 

1:50 
24.8 

2:46 
23.2 

3:45 
2L8 

4:52 
».9 

0:06 
4.3 

1:10 
4.2 

2:14 
3.8 

3:10 
3.2 

4:04 
2.7 

4:47 
2.3 

5.-28 
2.4 

6:06 
3.0 

0K» 
23.7 

0:33 
23.3 

li» 
23.0 

1:85 
22.8 

2:14 
22.4 

2-.65 
22.0 

3:42 
2L8 

4:40 
2L2 

5:45 
2L0 

0:50 
5.4 


6:45 
20.4 

7:47 
22.0 

8:40 
23.4 

9-.30 
25.0 

10:17 
26.2 

IIM 
27.0 

11'.50 
27.2 

6:45 
L6 

7:34 
2.3 

8:26 
3.3 

0:24 
4.3 

10:26 
5.0 

11:32 
5.4 

6:06 
20.6 

7:16 
2L1 

8:16 
2L8 

22.7 

9:50 
23.2 

10:30 
23.8 

11:10 
24.0 

11:44 
24.0 

6:40 
3.8 

7:10 
4.7 

7:34 
5.6 

8:00 
6.0 

8:27 
6.1 
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The  tides  ai«  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
a  compariiK>n  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region, 
and  which  is  13.4  feet  below  mean  sea  level.  To  find  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on 
the  chart,  unless  a  minus  (^)  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Greenwich  Mean  Civil;  0^  Is  midnight.  12>>  is  noon;  all  hours  leas  than  12  are  in  the  forenoon  (a.m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is  8:47  p.  m. 

#,  new  moon;  }),  Ist  quar.;  O.  'ull  moon;  ([,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P.  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  foe  this  resion.  and  ' 
which  is  5.6  feet  below  mean  sea  level.    To  nnd  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the  chart,  I 
unless  a  minus  (  — )  sign  is  before  the  height,  in  which  case  subtract  it.  {| 

The  time  used  is  Greenwich  Mean  Civil:  0i»  Is  midnight,  12i>  Is  noon;  all  hours  less  than  12  are  in  the  forenoon  (a.  m.),  all 
greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon:  for  instance:  15:47  is  3:47  p.  m. 

#,  new  moon;  }),  l.«)t  quar.:  Q,  full  moon;  ^,  8d  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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31 

6:20 
8.0 

11:42 
2.7 

18:44 
8.4 

•  •        ■ 

•  •        * 

8 

31 

1«7        734 
L6        8.6 

13.-28      20:20 
2.1         9.0 

The  tid 
a  compari» 
from  Mean 
which  is  5.( 
anlefls  a  mi 

The  tin 
greater  are 

#,  new 
equator;  A 

es  are  placed  in  the  order  of  occurrence,  wit 
on  of  consecutive  heights  wiil  indicate  whet 
Low  Water  Springs,  which  is  approximate 
S  feet  below  mean  sea  level.    To  find  the  d< 
nus  (-)  sign  is  before  the  height,  in  which 

le  used  is  Qreenwicli  Mean  Civil:  0>>  is  mid 
in  the  afternoon  (p.  m.)  and  when  dimin] 

moon;  ^,  1st  quar.:  O.  'ull  moon;  C.  3d  q 
,  P,  moon  in  apogee  or  perigee. 

,h  their  times  on  the  first  line  and  heights  o 
her  it  is  high  or  low  water.    The  heights,  in 
ily  the  datum  of  soundings  on  the  Admira 
spth  of  water,  add  the  tabular  height  to  the 
case  subtract  it. 

night,  12>>  is  noon;  all  hours  less  than  12  a 
ished  by  12  give  the  times  after  noon;  for  i] 

liar.;  £,  moon  on  the  equator;  N,  S,  moon 

n  the  second  line  of  each  day: 

feet  and  tenths,  are  reckoned 

Ity  Charts  for  this  region,  and 

soundings  given  on  the  chart, 

re  in  the  forenoon  (a.  m.) ,  all 
Qstance,  16:47  is  8:47  p.m. 

farthest  north  or  south  of  the 

1 
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JANUARY. 

FEBRUARY. 

MARCH.                                1 

m 

1 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

« 

a 

8 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W. 

8 

Mo. 
1 

W. 

w 

Mo. 

1 

W. 
W 

Mo. 

1 

5:10      11:25 
1.3         9.5 

17:25 
1.3 

23:42 

9.5 

6H)0 
0.7 

12:20 
10.1 

18:20 
0.6 

•  •        • 

•  •        • 

SKX)      11:18 
0.5       10.5 

17:20 
0.3 

23:36 
10.6 

M 

2 

5:45      12.-00 
1.3         9.5 

18:00 
1.2 

•        •        • 

• 

Th 

2 

0:35 
10.2 

6'.38 
0.5 

12:54 
10.2 

18:58 
0.5 

Th 

2 

6:40     11:56 
0.1       10.7 

18.-00 
0.1 

ft        ft        ft 
•        ft        ft 

Tu 

3 

0:18       6:18 
9.5         1.2 

12-^ 
9.5 

18.38 
L2 

E 

F 

3 

1:12 
10.2 

7:18 
0.5 

13:30 
10.2 

19:36 
0.6 

E 

F 

3 

0:14       6-J» 
10.7        0.0 

12-32 
10.8 

1838 
-0.1 

W 

4 

0:53       6:55 
9.5         1.2 

13:12 
9.5 

19:15 
LI 

S 

4 

1*.55 
10.1 

7:58 
0.6 

14:14 
10.0 

20:20 
0.8 

S 

4 

0:52       6:55 
10.8        0.0 

13:10 
10.7 

19:15 
0.1 

Th 

5 

1:30       7:35 
9.5         1.2 

13:52 
9.5 

19:56 
L2 

s 

5 

2:35 
9.8 

8:42 
LO 

15:00 
9.6 

21K)6 
L2 

8 

5 

1:30       7:37 
10.5         0.3 

13:63 
10.3 

1938 
0.6 

F 

6 

2:13       8:18 
9.4         1.3 

14:36 
9.4 

20:42 
L3 

D 

M 

6 

3:26 
9.4 

9:35 
L4 

15-.52 
9.2 

22K)2 
L6 

P 

M 

6 

2:16       8:20 
10.1         0.7 

1438 
9.8 

20:44 
LO 

E 

S 

7 

8.-00        9.-06 
9.3         1.4 

15:25 
9.2 

21:35 
L5 

Tu 

7 

4:23 
8.9 

10-.34 
L9 

16:55 
8.7 

23:10 
2.1 

3) 

Tu 

7 

3:04       9:10 
9.5         L3 

1532 
9.2 

21:44 
L7 

3) 

8 

8 

3:52      10:00 
9.1         1.6 

16:22 
9.0 

22:33 
L7 

W 

8 

5*.34 
8.6 

11:46 
2.2 

18:10 
8.5 

•  •        • 

•  ■       • 

W 

8 

4:02      10:11 
8.9         2.0 

1635 
8.6 

22:48 
2.2 

M 

9 

4:52      11.-06 
8.9         1.8 

17:28 
8.8 

L9 

p 

Th 

9 

0:22 
2.3 

6'^ 
8.5 

13«0 
2.3 

•  19.-28 
8.6 

N 

Th 

9 

6:16      11:25 
8.4         2.4 

17-.56 
8.3 

ft        ft        ft 
•        ft        ft 

Tu 

10 

6:00      12:12 
8.8         1.9 

18:35 
8.9 

•  •        • 

•  «        • 

N 

F 

10 

1:38 
2.1 

8:06 
8.8 

14:16 
L9 

20:40 
9.1 

F 

10 

0:07       6:38 
2.5         8.3 

12:50 
2.5 

19:20' 

8.5 

W 

11 

0:46       7:10 
1.9         9.0 

13:20 
L8 

19:46 
9.1 

S 

11 

2:48 
L7 

9:10 
9.4 

•15:20 
L4 

21:40 
9.7 

S 

11 

1:30       7:68 
2.4        8.7 

14K)6 
2.1 

2030 
9.0 

p 

Th 

12 

1:54       8:18 
1.6         9.3 

14:26 
L4 

20:50 
9.5 

8 

12 

LI 

10:10 
10.0 

16:15 
0.8 

22:35 
10.3 

8 

12 

2:42        9H)4 
L8         9.3 

15:10 
L6 

2130 
9.7 

N 

F 

13 

3K)0       9:20 
1.2         9.8 

15:28 
1.0 

21:48 
10.0 

o 

M 

13 

4:40 
0.6 

11K» 
10.5 

17.H» 
0.4 

23:20 
10.6 

M 

13 

337        9:65 
L2       10.0 

16.-03 
0.9 

22:20 
10.3 

0 

S 

14 

3:56      10:15 
0.8       10.2 

16:22 
0.6 

22:40 
10.4 

Tu 

14 

5:26 
0.3 

11:42 
10.7 

17:60 
0.2 

•  •        • 

•  ft        • 

o 

Tu 

14 

4:26      10:43 
0.6       10.5 

16-.50 
0.4 

23:04 
10.6 

s 

15 

4:48      llHy7 
0.4       10.5 

17:12 
0.3 

23:32 
10.7 

W 

15 

0K» 

10.8 

6H)6 
0.1 

12:22 
10.8 

18:26 
0.1 

W 

15 

5M      11:25 
0.3       10.7 

17:27 
0.2 

23:44 
10.8 

M 

16 

5:37      11:55 
0.2        10.7 

18K)2 
0.2 

•  >               B 

•  •               • 

B 

Th 

16 

0:43 
10.7 

6:45 
0.2 

13K)2 
10.6 

19:06 
0.3 

E 

Th 

16 

6:46      12K)0 
0.2       10.8 

18.-04 
0.2 

•        ft        ft 
«        ft 

Tu 

17 

0:18       6:24 
10.7         0.2 

12:40 
10.6 

18:45 
0.2 

F 

17 

1:20 
10.5 

7:24 
0.5 

13:39 
10.3 

19:46 
0.6 

F 

17 

0:20       6:20 
10.7        0.2 

12:36 
10.6 

18:36  : 
0.4 

W 

18 

IKB        7H)6 
10.6         0.3 

13:25 
10.4 

19:30 
0.6 

S 

18 

1:58 
10.1 

8:00 
0.8 

14:16 
9.8 

20:20 
LI 

8 

18 

O-JSO        6'.54 
10.4         0.6 

13:10 
10.2 

19:10 
0.7 

Th 

19 

1:47        7:50 
10.3         0.6 

14:10 
10.1 

20:12 
0.8 

8 

19 

2:35 
9.5 

8:37 
L3 

14:67 
9.3 

20:57 
L6 

8 

19 

1:25        7:25 
9.9         0.9 

13:46 
9.7 

19:42 
LI 

E 

F 

20 

2:30       8:35 
9.9         1.0 

14:55 

9.7 

»:58 
L2 

M 

20 

3:17 
9.0 

9:20 

L9 

15:40 
8.7 

21:42 
2.1 

M 

20 

2K)0        8.^)0 
9.4         L4 

14:16 
9.2 

20:17 

Lo! 

S 

21 

3:17        9:20 
9.4         1.5 

15:42 
9.2 

21:44 
L7 

i 

Tu 

21 

4:00 
8.5 

10:06 
2.4 

16:28 
8.2 

22:34 
2.6 

A 

Tu 

21 

2:34       8:35 
8.9         L9 

14-.64 

8.7. 

20:58 
2.1 

c 

8 

22 

4:05      10:10 
9.0        2.0 

16:30 
8.7 

22:37 
2.2 

W 

22 

4:58 
8.0 

iim 

2.8 

17:30 
7.9 

23:36 
2.9 

(C 

W 

22 

3:15       9:20 
8.4         2.4 

15:40 
8.2 

21:46 
2.6 

M 

23 

5H0      11KX3 
8.5         2.4 

17:26 
8.4 

23:32 
2.5 

Th 

23 

6K)2 
7.8 

12:10 
3.0 

18:40 

7.8 

•        ft        ■ 
ft        ft        « 

s 

Th 

23 

4.-06      10:12 
8.0         2.8 

1636 
7.8 

22:45 
2.9 

A 

Tu 

24 

5:57      12«3 
8.2         2.6 

18:30 
8.2 

•  •        • 

*  •        • 

S 

F 

24 

0:45 
3.0 

7:14 
7.9 

13:20 
2.9 

19:48 
8.1 

F 

24 

6:10      11:20 
7.7         3.0 

17:46 
7.7 

2336 
3.0 

W 

25 

0:34        7K)0 
2.7         8.2 

13:04 
2.7 

19:30 
8.2 

S 

25 

1:52 
2.7 

8:16 
8.3 

14:22 
2.5 

20:45 
8.6 

S 

25 

6:26      12-.34 
7.8         2,9 

19M 
8.0 

ft        ft        ft 
•        ft        ft 

Th 

26 

1:36       8KX) 
2.6         8.3 

14K)4 
2.6 

20:28 
8.5 

8 

26 

2:50 
2.2 

9:12 
8.9 

15:15 
L8 

21:38 
9.2 

8 

26 

1:10       737 
2.8         8.2 

13:40 
2.5 

20K)6 
8.6 

8 

F 

27 

2:34       8:55 
2.4         8.6 

15:00 
2.2 

21:20 
8.8 

M 

27 

3:38 
L6 

9:58 
9.5 

16:00 
L3 

22:20 
9.8 

M 

27 

2:10       834 
2.2         8.9 

14:40 
L8 

21:00 
9.3 

S 

28 

3:24       9:43 
2.0         9.0 

15:45 
1.8 

22:06 
9.2 

Tu 

28 

4:22 
LO 

10:40 
10.0 

16:42 
0.7 

23:00 
10.3 

Tu 

28 

3.-06        9:26 
L4         9.6 

1530 
LI 

21:46 
10.0 

s 

29 

4:08      10:25 
1.6         9.4 

16:28 
L4 

22:46 
9.6 

- 

W 

29 

3:51      lOtOB 
0.7       10.3 

16:12 
0.4 

22:30 
10.6 

• 

M 

30 

4:47      11.-06 
1.2         9.7 

17«6 
LI 

23:22 
9.9 

E 

• 

Th 

30 

4:32      10:60 
0.2       10.6 

1635 
0.1 

23:10 
10.9 

Tu 

31 

5:25      11:40 
0.9       10.0 

17:43 
0.8 

23:59 
10.1 

F 

31 

5:14      11:28 
-0.2       ILl 

1734 
-0.3 

23:50 
1L2 

Theti 
day:  a  com 
reckoned  J 
region,  anc 
on  the  cha 

des  are  placed  in  the  order  of  occurrence,  v 
Lparison  of  consecutive  heights  will  Indica 
rom  Mean  Low  Water  Spnngs,  which  is  a 
1  which  is  5.4  feet  below  mean  sea  level.    T 
rt,  unless  a  minus  (— )  sign  is  before  the  hei 

rith  their  times  on  the  first  line  and  heigh 
fce  whether  it  is  high  or  low  water.    The  nc 
pproximately  the  datum  of  soundings  on 
0  find  the  depth  of  water,  add  the  tabular 
ght,  In  which  case  subtract  it. 

ts  on  the  second  line  of  each 
jightB,  in  feet  and  tenths,  are 
the  Admiralty  Charts  for  this 
height  to  the  soundings  given 

Theti 
forenoon  (i 
15:47  in  8:47 

me  used  is  Dublin  Mean  Civil,  for  the  merle 
&.  m.),  all  greater  are  in  the  afternoon  (p. 
p.  m. 

lian  6<>  20^  W.;  Oh  is  midnight,  12i>  is  noon;  al 
m.)  and  when  diminished  by  12  give  the  t 

1  hours  less  than  12  are  in  the 
Imes  after  noon;  for  instance, 

#,ne^ 
equator;    i 

w  moon;  })  Ist  quar.;  O 
K.,  P,  moon  in  apogee  or 

,  full  moon;  ([,  3d  ( 
perigee. 

luar.;  E, 

moon  on  the  equator;  N,  S,  moon 

farthest  north  or  south  of  the 

1 

13168—10- 
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APRIL. 

MAY. 

JUNE.                                t 

! 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

• 

i 

Day  of— 

Time  and  Height  of  High  and 
liow  Water, 

W. 

S 

Mo. 

W. 
M 

Mo. 
1 

W. 

Th 

Mo. 

1 

1 

5:56      12:10      18:13    .    .     . 
-a6       11.2      -0.4    .    .    . 

0:09       6:16 
n.O     -0.2 

12:32      18:38 

10.8      ao 

1:33        7:40 
ia2        0.7 

14.KX)      20:07 
lao       a9i 

> 

P 

8 

2 

0:30  •    6:35      12:60      18:57 
11.1      -0.2       10.9        0.0 

N 

Tu 

2 

0:65       7K)0 
10.6        0.2 

13:18      19:25 
10.4         0.5 

F 

2 

2:29       8:35 
9.8         LI 

14:57      2L-03  , 

9.6         L4J 

i 

M 

3 

1:16       7:17      13:35      19:40 
ia7         0.1       10.4         0.5 

W 

3 

1:44        7:50 
10. 1         0. 7 

14:10      20:17 
9.8         LO 

3) 

8 

3 

3:28        9:34 
9.4         L6 

15:58      22.-06 
9.2         1.7 

Tu 

4 

b 

1:66        SM      14:24      20:28 
10.2         0.7         9.8         1.0 

Th 

4 

2:38        8:45 
9.5         L3 

15K)8      21:17 
9.3         L6 

8 

4 

4:30      10:40 
9.1         L8 

17K»      23:12 
9.0         1.9 

N 

W. 

5 

2:60       8*.58      15:18      21:27 
9.6         1.4         9.2         1.7 

3) 

F 

5 

3:40       9:50 
9.0         L9 

16:16      22:25 
8.8         2.1 

B 

M 

5 

6:36      11:44 
9.0         L9 

ISKK    .    .    . 
9.0    ..    . 

}> 

Th 

6 

3:50      10:00      16:26      22:36 
8.8         2.0         8.6         2.3 

S 

6 

4:62      11:02 
8.7         2.2 

17:30      23:40 
8.6         2.3 

Tu 

6 

0:16       0:40 
L9        9.0 

12:48      19:10 
L9         9.1 

• 

F 

7 

5.^      11:17      17:46      23:56 
8.4         2.6         8.3         2.5 

8 

7 

6«7      12:17 
8.7         2.2 

18:42    .    .    . 

o>  0      •      •      • 

W 

7 

1:17        7d8 
L8         9.2 

13:45      20:06 
L8         9.3 

S 

8 

6:27      12:40      19K>5    .    .    . 
8.4         2.6         8.6    ..    . 

M 

8 

0:52       7:17 
2.1         9.0 

13:25      19:47 
L9         9.2 

Th 

8 

2:12       8:32 
L6         9.4 

14:37      20:56 
L5         9.5 

s 

9 

1:16       7:42      13JK)      20:16 
2.3         8.8         2.0         9.1 

E 

Tu 

9 

1:55       8:15 
L7         9.4 

14:23      20:42 
L6         9.6 

F 

9 

3:01        9:20 
L5         9.6 

16.-25      21:42 
L4         9.6 

M 

10 

2:25       8:46      14:53      21:10 
L8         9.4         L6         9.7 

W 

10 

2:48       9:07 
L3        9.8 

15:12      21:30 

LI     lao 

8 

10 

3:46      10:03 
L4         9.6 

16:07  *  22-.25 
L4         9.6 

Tu 

11 

3:18       9:38      15:46      22:00 
1.2       10.0         0.9       10.2 

Th 

11 

3:35       9-.51 

LO      lai 

15:56      22:13 
a9       10.1 

o 

A 

8 

11 

4:27      10:44 
L4         9.0 

16:46      23:02 
L4         9.5 

£ 

W 

12 

4:05      10:20      16:28      22:40 
0.7       10.4         0.6       10.5 

F 

12 

4:17      10:32 
as       10.1 

16:35      22:51 
0.8       10.1 

M 

12 

5:02      11:20 
L4         0.4 

17:20      23:37 
L6         9.4 

O 

Th 

13 

4:45      11K»      17:06      23:18 
0.6       10.6         0.4       10.6 

o 

6 

13 

4:63      11.-0S 

a  9     lao 

17:10      23:27 
0.9         9.9 

8 

Tu 

13 

&'J36      11:54 
L6         9.3 

17:53    .    .    . 
L6    .    .    . 

F 

14 

6:20      11:36      17:38      23:62 
0.4       10.6         0.6       ia4 

8 

14 

6:27      11:44 
LO        9.8 

17:43      23:68 
LI         9.6 

W 

14 

0:10       6:10 
9.2         L6 

12:25      1825 
9.1          L7 

S 

15 

6:55      12:10      18:10    .    .    . 

a6     ia2      a7  .  .  . 

A 

M 

15 

5:60      12:14 
L2        9.6 

18:14    .    .    . 
L4    .    .    . 

Th 

15 

0:42       6:42 
9.0         L7 

12:50      19:00 
9.0         L7 

s 

16 

0:25       6:26      12:40      18:40 
10.0        0.8        9.9         1.0 

Tu 

16 

0:20       6:80 
9.3         L6 

12:46      18:46 
9.2         L6 

F 

16 

1:16       7:18 
9.0         L7 

13:35      19*.38 
8.9         L8 

M 

17 

0:65       6:56      13:10      19:10 
9.7         1.2        9.5         1.4 

8 

W 

17 

1.-00       7:00 
9.0         L7 

13:17      19:18 
8.9         L8 

8 

17 

1U»5       7J8 
8.9        L8 

14:16      20:21 
8.9         L8 

A 

Tu 

18 

1:28       7:28      18:46      19:45 
9.2         L6         9.0         1.7 

Th 

18 

1-.34       7:37 
8.8*       L9 

18:63      19:67 
8.7        2.0 

8 

18 

2:30       8:45 
8.9         L8 

16:03      21:10 
8.8         L8 

8 

VV 

19 

2H»       8:04      14:18      20-.20 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day: 
A  comparison  of  consecutive  heights  will  indicate  whether  it  Is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  soundings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.  To  And  the  depth  of  water,  add  the  tabular  height  to  the  soundings  given  on  the 
chart,  unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Dublin  Mean  Civil,  for  the  meridian  6<^  20^  W. ;  Oh  is  midnight,  12h  is  noon;  all  hours  lees  than  12  are  in  the  fore- 
noon (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:47  is 
3:47  p.m. 

#,  new  moon;  3),  1st  quar.;  Q,  full  moon;  (f,  3d  quar.;  E,  moon  on  the  equator;  N,  8,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  aeoond  line  of  each  day; 
a  comparison  of  consecutive  heights  will  Indicate  whether  it  is  high  or  low  water.    The  heights,  in  feet  and  tenthSy  are  reckoned  ' 
from  Mean  Low  Water  Springs,  which  is  approximately  the  datum  of  aonndings  on  the  Admiralty  Charts  for  this  region,  and 
which  is  6.0  feet  below  mean  sea  level.    To  find  the  depth  of  water,  add  the  tabular  height  to  the  sounding!  given  on  the  chart, 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Dublin  Mean  Civil,  for  the  meridian  6°  20^  W.;  0^  is  midnight,  12>>  is  noon;  all  hoars  lev  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance, ' 
15:47  Is  8:47  p.  m. 

9,  new  moon;  }),  Ist  quar.;  O.  'ull  moon;  C*  ^  quar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the 
equator;  A,  P,  moon  in  apogee  or  perigee. 
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6.5       i.o 

22:00 
8.0 

M 

20 

'0^4 

^6* 

%"?? 

20:63 

h 

21 

4:M        9:80 

17:18 

^8*1 

5 

Tu 

21 

*i?2 

10^2      17:46 

32:46 

A 

Tu 

21 

4:08 

%1 

16:18 

*'S 

(8 

22 

0.0         6.8 

"i*S 

22:30 
8.5 

W 

22 

8:00 

8.1         i.3 

S.9 

W 

22 

T2 

T3 

18:40 

6.4 

1 

M 

23 

B-J2      11:12 

18:40 

23:20 

Th 

23 

i.« 

12K»      19:37 

1 

Th 

23 

Ti 

10:38 

17:21 

23:10 

Tu 

24 

6:47      12.110 

i»a2 

s 

F 

24 

"si 

'i^      ^'S 

"i" 

F 

24 

i.B 

5.8 

i.6 

W 

26 

0:21       7^3 

12*6 

^^9 

S 

25 

S.7 

'i^   ^Ti 

''6*S 

S 

25 

"6." 

7:43 

1232 

20*3 

1 

Th 

26 

las        9:00 
6.8         1.0 

13:88 

21:30 

8 

26 

3«6 

1039      1530 

^n 

8 

26 

•^ 

1.0 

5.4 

6.7 

s 

F 

27 

2-.38      10:07 
6.8         0.8 

"i!^ 

22:28 
0.4 

M 

27 

6.0 

0.3         5.4 

-o't 

M 

27 

6.1 

"o!s 

15^:M 

22:21 

i 

8 

28 

3:40      11*8 

"5*1 

23:23 

Tu 

28 

£W 

12:27      1732 

Tu 

28 

3:40 

ll«3 

0.0 

T. 

S 

8 

29 

S.9         0.4 

8.4 

W 

29 

8.5 

-6i 

6.8 

• 

M 

30 

"o'o      *^ 

0.3 

"si 

• 

Th 

30 

-ftS 

S3I 

12:43 

173B 

Tu 

SI 

oa?        8:18 

13^6 

18:2S 

F 

3. 

-0.5 

6.9 

-0  8 

&1 

TheUd 

frsre 

iHS.Keet 
minus  (- 
1           Tbe  t 
forenoon  ( 
lsS:41p.m 

eqUBtor;  , 
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me  used  Is  Central  Enropean.  for  the  merl 
a.  m.).  all  grcBter  are  in  Che  aflomoon  (p.n 

r  moon:  J   1st  qnar.;  0.  f""  moon:  C.  W 
,  P.  moon  in  apogee  or  perigee. 

th  their  times  on  the  flnt  line  and  heights 
ther  It  is  high  or  low  water.    The  beights,  1 
V  the  datum  ol  soundings  on  the  Oennan  Ch 
<a(er,  add  the  tabular  height  to  the  ^jundli 

dian  15°  E.:  0^  Is  mldnlvbl,  12^  le  noon:  all 
qoar.:  E.  moon  on  tbe  equator:  N.  3,  moon 

n  the  second  line  of  each  day: 
feet  and  tenths,  are  reckoned 
arts  for  this  region,  and  which 
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APKIL. 

MAY. 

JUNE. 

• 

Day of— 

Time  and  Height  of  High  and 
Low  Water. 

i' 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

.  1 

i 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

W.  Mo. 

W.  Mo. 
M      1 

W.  Mo. 
Th    1 

s 

1 

1:37 

-as 

6:57 
7.0 

14:06 
-0.4 

19:13 
6.2 

1 

2:00       7:16 
-0.3         6.7 

1432 
-0.2 

10*.33 
6.6 

332 

a2 

8:18 
6.7 

1537 
0.4 

20:42 
6w5 

p 

s 

2 

2:17 
-0.1 

7:33 
7.0 

14:42 
-0.1 

19:42 
6.4 

M 

Tu    2 

2:42        7:62 
0.0         6.5 

ISM 
0.1 

20:10 
6.6 

F 

2 

4:10 
0.6 

8:55 
6.6 

1608 

a7 

2136 
6.5 

M 

3 

2:52 
0.2 

6.9 

16:16 
0.2 

20:22 
6.6 

W 

3 

336       8:28 
0.3         6.2 

15:37 
0.6 

20UX) 
6.5 

3) 

8 

3 

6O0 
0.7 

9:37 
6.3 

16:62 
LO 

22:13 
6.5 

Tu 

4 

337 
0.4 

8:46 
6.8 

15:50 
0.6 

21  .-02 
6.6 

Th 

4 

4:10        9.'08 
0.6         6.9 

16:17 
1.0 

21:36 
6.6 

S 

4 

6:62 
0.8 

10-32 
6.1 

17:43 
LI 

2304 
6w5 

N 

Wi    5 

4:06 
0.7 

9:27 
6.6 

16:27 
0.9 

21:47 
6.6 

D 

F 

5 

5.-01        9:51 
0.8         6.7 

17:03 
L2 

22:24 
6.5 

£ 

M     5 

6:47 
0.8 

11:18 
6.0 

18:40 
LO 

m 

•  •          • 

•  •          • 

3) 

Th    6 

4:67 
0.9 

10:12 
6.2 

17:13 
1.1 

22u38 
6.5 

8 

6 

6:00      10:42 
0.9         5.4 

18.-00 
1.3 

2330 
6.4 

Tu    6 

ooo 

6.4 

7:42 
0.7 

1230 
6.0 

19:40 

as 

Fi    7 

6:01 
1.0 

11:06 
5.9 

18:18 
L2 

23:40 
6.4 

8 

7 

7.-05      11:42 
0.0         6.1 

19:07 
1.3 

.    •    • 

•    .    • 

W 

7 

1:00 
6.3 

8:37 
0.5 

13.36 
6.1 

20:43 

as 

8     8 

7:16 
0.9 

12K)9 
6.5 

19:32 
1.0 

a          ■          ■ 
•          •          • 

M 

'8 

0:26        8:10 
6.3         0.7 

12:61 
5.0 

20:15 
0.7 

Th 

8 

2.-00 
6.3 

9:30 
0.2 

14:90 
5.3 

21:43 
a  2 

8     9 

1 

0:48 
6.2 

8:30 
0.6 

13:23 
5.2 

20:44 
0.6 

E 

Tu 

9 

1:32       9:10 
6.3         0.4 

6.0 

21:18 
0.3 

F 

9 

3O0 
6.2 

1032 
0.0 

16:32 
6.6 

22:41 

ai 

M   10 

1 

2:02 
6.3 

9:38 
0.3 

14:43 
6.1 

21:50 
0.2 

W 

10 

2:38      Itm 
6.3         0.0 

16:16 
6.2 

22:18 
-0.1 

8 

10 

3:56 
6.1 

11:12 
-0.2 

16-.37 
5.7 

23:36 

ao 

Tu  11 

3:15 
6.4 

10:40 
-0.1 

16:57 
6.3 

22:60 
-0.3 

Th 

11 

3:42      IIHX) 
6.4      -0.3 

16:16 
6.6 

23:13 
-0.3 

2 

S 

11 

4:46 
6.0 

11:68 
-0.2 

17:16 
6.9 

... 
.    .    • 

E 

W  12 

1 

4:30 
6.6 

11:34 
-0.6 

16:67 
6.6 

23:43 
-0.6 

F 

12 

4:37      11:48 
6.6      -0.4 

17.07 
6.7 

•  •        • 

•  •        • 

M 

12 

0:27 
0.1 

6:30 
6.8 

12:42 
-0.1 

17:57 
6.0 

0 

Th  13 

5:15 
6.7 

12:23 
-0.6 

17:46 
6.8 

>    •    • 

•        a        • 

o 

8 

13 

0H)5        536 
-0.4         6.4 

12:32 
-0.4 

17:50 
5.9 

S 

Tu 

13 

1:14 
0.4 

6.-05 
6.7 

13:20 
0.1 

18:34 
6.2 

F   14 

0:33 
-0.7 

6:02 
6.7 

13:07 
-0.6 

18:26 
6.0 

8 

14 

1       0:52        6K)7 
*     -0.2         6.2 

13:13 
-0.2 

1837 
6.1 

W 

14 

1:67 
0.6 

6:38 
6.6 

13:57 
0.6 

19:10 
6.3 

8    15 

1 

1:18 
-0.6 

6:41 
6.6 

13:46 
-0,4 

18:68 
6.0 

A 

M 

15 

1:36       6:39 
0.1         6.0 

13:60 
0.1 

19O0 
6.2 

Th 

15 

2:36 
0.9 

708 
6.6 

1437 

a8 

19:47 
6.6 

S    16 

2:00 
-0.3 

7:13 
6.4 

14:22 
0.0 

19:27 
6.1 

Tu 

16 

2:16        7:07 
0.4        5.9 

1431 
0.4 

19:30 
6.3 

F 

16 

307 
1.1 

7:42 
5.7 

14:60 
LI 

2035 
6.7 

M   17 

1 

2:37 
0.1 

7:42 
6.3 

14:51 
0.4 

19:55 
6.3 

S 

W 

17 

2:61        7:36 
0.8         6.8 

14:46 
0.8 

20.-06 
6.5 

8 

17 

3:40 
1,2 

834 
5.9 

1502 
L2 

2108 
6.9 

A 

Tul8 

1 

3:10 
0.6 

8.-09 
6.2 

15:15 
0.8 

2037 
6.4 

Th 

18 

3:22       8.-06 
1.1         6.0 

14:58 
1.2 

20:46 
6.7 

S 

18 

4:18 
LI 

9:10 
6.0 

16:35 
LI 

21:65 
7.1 

8 

W  19 

3:40 
1.0 

8:40 
6.1 

16:30 
1.1 

21:06 
6.6 

F 

19 

3:63       8:47 
1.2         5.9 

15.08 
L2 

2138 
6.8 

CM 

1 

19 

505 
0.9 

10O5 
6.1 

16:32 
LO 

22:60 
7.2 

Th  20 

4:10 
1.3 

9:15 
6.1 

16:40 
L2 

21:60 
6.6 

8 

20 

4:34        9:33 
1.3         6.0 

15:43 
1.2 

22:18 
6.9 

E  Tu 

1 

29 

606 
0.7 

1107 
6.1 

17:50 
09 

23:46 
7.2 

C 

F 

21 

4:52 
1.4 

lOKX) 
6.0 

16:16 
1.3 

22:42 
6.6 

(C 

8 

21 

5:30      10:30 
L2         5.9 

16:59 
1.3 

23:16 
6.9 

W 

21 

706 
0.4 

12:10 
6.2 

19:10 

a7 

•  •         ■ 

•  •        • 

8 

22 

5:63 
1.4 

10:56 
6.8 

17:38 
1.6 

23:42 
6.5 

M 

22 

6:36      11:32 
LO         6.9 

18:35 
L2 

•  ■        • 

•  •        • 

Th 

22 

0-.60 
7.2 

806 
0.1 

1330 
6.2 

2034 

as 

S   23 

1 

7.-08 
1.2 

12.-00 
6.6 

19:20 
L2 

•  •        ■ 

•  •        • 

Tu 

23 

0:18        7:43 
6.8         0.6 

12:43 
6.8 

19:65 
•     0.7 

F 

23 

1:65 
7.1 

9:10 

-a  3 

14:27 
6.3 

21:32 

ao 

M  24 

0:48 
6.5 

8:20 
0.8 

13:16 
6.5 

20:35 
0.8 

E 

W 

24 

1:22        8:48 
6.9         0.1 

13:66 
5.9 

2104 

a3 

8 

24 

2:68 
7.0 

10:11 
-0.6 

15:33 
6.4 

2237 

-as 

Tu  26 

1:57 
6.5 

9:27 

a3 

14:31 
5.6 

21:44 
0.3 

Th 

25 

'       238        9:49 
7.0      -0.4 

1605 
6.0 

22:10 
-0.2 

S 

25 

4O0 
6.9 

11:10 
-0.8 

16:36 
6.6 

23:38 
-0-6 

E 

W  26 

3.05 
6.7 

10:27 
-0.2 

16:40 
6.8 

22:44 
-0.2 

f|26 

3:32      10:46 
7.0      —0.7 

10:06 
6.2 

2307 
-0.5 

P 

M 

26 

4:68 
6.7 

12.06 
-0.9 

17:30 
6.6 

«        ■         • 

•        •         • 

Th  27 

4:07 
6.9 

11:22 
-0.6 

16:42 
6.0 

23:40 
-0.5 

S    27 

4:30      11:40 
7.0      -0.9 

17.-04 
0.4 

•  •         • 

•  •         • 

Tu 

27 

0:36 
-0.6 

6:56 
6.4 

12:66 

-as 

1832 
ft.7 

• 

F   28 

5K)2 
7.0 

12:12 
-0.8 

17:36 
0.2 

•  •        « 

•  •        • 

f 

8   28 

1 

OKtt        6:23 
-0.6         7.0 

12::» 
-0.9 

17:56 
6.6 

W 

28 

1:30 
-0.6 

6:44 
6.1 

13:46 

-a  6 

1906 

a? 

8    29 

0:30 
-0.6 

5:50 
7.0 

12:58 
-0.8 

18:18 
6.4 

M 

29 

0:55        6:15 
-0.5         6.7 

13:18 
-0.7 

18:40 
6.6 

Th 

29 

232 
-0.3 

738 
6.8 

14-.30 

-a  3 

6.7 

P 

S   30 

1:16 
-^.5 

6:35 
6.9 

13:42 
-0.6 

18:67 
6.4 

N 

Tu 

30 

1:46        6:58 
-0.4         6.4 

14.-03 
-0.4 

19:22 
6.6 

F 

30 

3:12 
-      0.0 

807 
6.5 

16:14 

ao 

20:35 
&6 

W 

31 

2:33        7:39 
-0. 1         6. 1 

14:45 
0.0 

20O2 
6.6 

Thetid 
a  comparis 
from  Mear 
which  is  3. 
unless  a  m 

The  ti] 
forenoon  ( 
is  3:47  p.  m 

#,  ncM 
equator;  A 

les  are  placed  in  the  order  of  occurrence,  wi 
on  of  consecutive  heights  will  indicate  whe 

1  Low  Water  Springs,  which  is  approximal 

2  feet  below  mean  sea  level.   To  nnd  the  dc 
Inus  (— )  sign  Is  before  the  height,  in  which 

me  used  is  Central  European,  for  the  meri 
a.  m.),  all  greater  are  In  the  afternoon  (p.  m 

• 

r  moon;  J,  1st  qnar.;  O.  'uH  moon;  C  3d 
,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  a 
ther  it  is  high  or  low  water.    Tb 
ely  the  datum  of  soundings  oi 
ipth  of  water,  add  the  tabular  h 
case  subtract  it. 

dian  Ib^  E.:  Oi>  is  midnight,  12i> 
.)  and  when  diminished  by  12  g 

quar.;  E,  moon  on  the  equator- 

nd 
le  h 
1  th 
elg] 

Isi 
Ive 

N. 

heights  c 
eights,  ii 
le  Germi 
bttothe 

loon;  all 
the  time 

6,  moon 

m  the  second  line  of  each  day; 
I  feet  and  tenths,  are  reckoned 
in  Charts  for  this  region,  and 
soundings  given  on  the  chart, 

hours  less  than  12  are  in  the 
»  after  noon ;  for  Instance,  15:47 

farthest  north  or  south  of  the 
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JULY. 

AUGUST. 

SEPTEMBER. 

• 

1 

Day  of— 

Time  and  Half  ht  of  High  and 
Low  Water. 

• 

Day  of— 

Time  and  Height  of  High  and 
Low  Water. 

t 

i 

Day of— 

w.  Imo. 

Time  and  Height  of  High  and 
Low  Water. 

W.  JMo. 

W. 
Tu 

Mo. 

1 

8 

1 

4K)0 
0.3 

8:45      15:55 
5.3        0.4 

21:15 
6.6 

5:00       9:38 
0.6        5.4 

16:55 
0.7 

22:12 
6.5 

F 

1 

5:32      10:30 
L2         5.9 

17:55 
L3 

22:58 
6.0 

8 

2 

4:45 
0.5 

9:22      16:35 
5.2         0.6 

21:58 
6.6 

3) 

W 

2 

6:40      10:15 
0.8        5.5 

17:40 
0.9 

22:55 
6.3 

A 

8 

2 

6:20      11:22 
L3        5.9 

18:55 
L3 

23:48 
5.7 

E 

1> 

M 

3 

5:30 
0.7 

lOHX)      17:20 
5.1         0.8 

22:44 
6.5 

Th 

3 

6:25      11:05 
LO        5.5 

18:30 
LO 

23:42 
6.1 

S 

S 

3 

7:18      12:22 
L3         5.8 

20K>4 
L3 

•  •        • 

•  •        • 

Tu 

4 

6:18 
0.8 

10:48      18:10 
5.2         0.9 

23:30 
6.4 

F 

4 

7:12      12HK) 
LO         5.6 

19:30 
LI 

•  •         • 

•  *         • 

M 

4 

0:48       8:25 
5.4         LO 

13:30 
5.8 

21:12 
LO 

W 

6 

7iH 
0.8 

11:42      19:10 
5.3         0.8 

•  •        ■ 

•  •        ■ 

A 

8 

6 

0:32        8.-05 
5.9         0.9 

moo 

5.6 

20:37 
LO 

Tu 

5 

1:54       9:30 
5.2         0.7 

14:40 
5.8 

22:16 
0.7 

Th 

6 

0:23 
6.3 

7:57      12:40 
0.7         5.3 

20:10 
0.7 

8 

8 

6 

1:30        9K)5 
5.7         0.7 

14K)8 
5.6 

21:42 
0.8 

W 

6 

3HX>      10:28 
5.2         0.3 

15:45 
6.0 

23:12 
0.3 

F 

7 

1:20 
6.1 

8:50      13:45 
0.6        5.4 

21:10 
0.6 

M 

7 

2:33      10H)2 
5.5         0.5 

15:14 
5.7 

22:45 
0.7 

Th 

7 

4:10      11:24 
5.3         0.0 

16:45 
6.2 

•  •         m 

•  ■         • 

S 

8 

2:15 
6.0 

9:45      14:48 
0.3        5.6 

22:10 
0.5 

Tu 

8 

3:35      11:00 
5.4         0.3 

16:15 
5.9 

23:40 
0.5 

O 

F 

8 

Om       5:06 
0.1         5.5 

12:14 
-0.2 

17:34 
6.5 

A 

s 

9 

3:14 
5.8 

10:37      15:50 
0.2        5.7 

23:10 
0.4 

W 

9 

4:34      11'.50 
5.4         0.1 

17:10 
6.1 

•        •        • 

8 

9 

0*.50       5:50 
-0.1         5.7 

13K)0 
-0.2 

18:15 
6.7 

8 

M 

10 

4K» 
5.T 

11*.30      16:42 
0.0         5.9 

•  •        • 

*  •        • 

o 

Th 

10 

0-.30       5:25 
0.4         5.4 

12:35 
0.0 

17:56 
6.2 

E 

S 

10 

1:30       6:30 
-0.1        5.9 

13:35 
-0.1 

18:54 
6.8 

0 

Tu 

11 

0:04 
0.4 

4:58      12:15 
5.5         0.0 

17:32 
6.0 

F 

11 

1:15        6.-05 
0.4         5.4 

13:17 
0.1 

18:35 
6.4 

M 

11 

2:06        7K)6 
0.0         6.0 

14:15 
0.1 

19:28 
7.0 

W 

12 

0:54 
0.5 

5:40      13:00 
5.5        0.1 

18:14 
6.2 

6 

12 

1:55        6:42 
0.4         5.6 

13:58 
0.2 

19:15 
6.7 

Tu 

12 

2:40       7:38 
0.2         6.3 

14:40 
0.4 

20:04 
7.1 

Th 

13 

1:38 
0.6 

6:16      13:85 
5.4        0.3 

18:52 
6.3 

S 

13 

2:80       7:16 
0.6        5.8 

1428 
0.5 

19:47 
6.9 

W 

13 

3:10       8:15 
0.4        6.5 

15X)6 
0.7 

20:42 

7.1 

F 

14 

2:20 
0.7 

6:50      14:10 
5.5        0.5 

19:30 
6.6 

£ 

M 

14 

3H)5        7:54 
0.5         6.0 

14:55 
0.7 

20:26 
7.1 

Th 

14 

3:38       8:55 
0.6        6.6 

15-.36 
0.8 

21:24 
7.0 

S 

16 

2:53 
0.8 

7:28      14:40 
5.7        0.8 

20«5 
6.8 

Tu 

15 

3:34       8:32 
0.6        6.3 

15:15 
0.8 

21:07 
•    7.3 

c 

F 

15 

• 

4:15        9:40 
0.8        6.7 

1602 
0.9 

22:12 
6.8 

s 

16 

3:24 
0.0 

8.-08      15:02 
5.9         LO 

20:48 
7.1 

W 

16 

4K»       9:18 
0.6        6.5 

15:50 
0.7 

21:52 
7.3 

N 

8 

16 

5:06      10:34 
0.9        6.6 

17:34 
0.9 

23.-05 
6.5 

£ 

M 

17 

3:56 
0.8 

8:52      15:25 
6.1        0.9 

21:32 
7.3 

c 

Th 

17 

4:48      10:07 
0.6        6.6 

16:40 
0.8 

22:43 
7.2 

P 

S 

17 

6:12      11:35 
LO        6.5 

18:57 
0.8 

•  •        * 

•  ■        • 

Tu 

18 

4-.35 
0.7 

9:42      16:10 
6.3        0.8 

22:20 
7.3 

F 

18 

5:44      11.-02 
0.6        6.6 

17U»2 
0.8 

23:40 
7.0 

M 

18 

0:10       7:30 
6.1         0.8 

12:45 
6.4 

20:18 
0.5 

c  w 

19 

5:25 
0.5 

10:35      17:15 
6.4        0.8 

23:15 
7.3 

8 

19 

6:50      12:05 
0.6         6.5 

19:15 
0.7 

•  •        • 

•  •        • 

Tu 

19 

1:22       8:45 
5.7         0.4 

14:00 
6.4 

21:32 
0.1 

Th 

20 

6:24 
0.4 

11:35      18:28 
6.4         0.7 

•  •        • 

*  •        • 

N 

8 

20 

0:45        8K)0 
6.6         0.4 

13:15 
6.4 

20-.35 
0.4 

W 

20 

2:40        9:50 
5.6         0.0 

15:15 
6.5 

22:36 
-0.4 

F 

21 

0:13 
7.2 

7.-26      12:40 
0.2         6.4 

19:46 
0.5 

P 

M 

21 

1-.52       9:12 
6.3         0.1 

14:30 
6.4 

21:50 
0.0 

Th 

21 

3:55      10-.50 
5.6      -0.6 

16:20 
6.8 

23:35 
-0.7 

P 

22 

1:15 
7.0 

8:32      13-.50 
0.0         6.3 

21.*00 
0.2 

Tu 

22 

3H)5      10:15 
6.1      -0.3 

15:42 
6.6 

22:58 
-0.4 

•  ;   F 

22 

5:00      11:47 
5.8     -0.9 

17.-20 
7.0 

•        •        • 

■        •        ■ 

8 

23 

2:24 
6.8 

9:38      15H)0 
-0.3         6.4 

22:10 
-0.2 

W 

23 

4:18      11:17 
6.0      -0.6 

16:46 
6.8 

23:58 
-0.7 

E 

8 

23 

0:26       5:54 
-0.0        5.9 

12:30 
-LO 

18:10 
7.1 

N 

P 

M 

24 

3:32 
6.6 

10:42      10K)6 
-0.6         6.6 

23:15 
-0.5 

• 

Th'24 

1 

5:24      12:10 
5.9      -0.9 

17:45 
6.9 

•        •        • 

■        •        « 

8 

24 

1:15        6:35 
-0.9        6.0 

13:20 
-0.9 

18:55 
7.0 

• 

Tu 

25 

4:38 
6.3 

11:40      17H)6 
-0.8         6.7 

■        ■        « 

•        •        • 

F 

25 

0-M        6:16 
-0.8         5.9 

13K)0 
-0.9 

18:35 
7.0 

M 

25 

1:58       7:10 
-0.6        6.0 

14K)6 
-0.6 

19:30 
6.8 

W 

26 

0:18 
-0.7 

5:40      12:34 
6.1      -0.8 

18.-05 
6.8 

B 

8 

26 

1:43        7:02 
-0.7         5.8 

13:46 
-0.8 

19:20 
7.0 

Tu 

26 

2:35        7:42 
-0.3        6.0 

14:46 
-0.2 

20K)0 
6.6 

Th 

27 

1:14 
-0.7 

6-.32      13:24 
5.9      -0.8 

18:55 
6.9 

8 

27 

2:28       7:38 
-0.6         5.7 

14:30 
-0.6 

19:57 
6.9 

W 

27 

3:10       8:10 
0.1         6.1 

15:22 
0.3 

20:30 
6.4 

F 

28 

2K)6 
-0.5 

7:20      14:10 
5.7      -0.6 

19:38 
6.9 

M 

28 

3:10       8:08 
-0.2        5.7 

15:10 
-0.2 

20'.32 
6.7 

Th 

28 

3:45       8:38 
0.6        6.1 

16:00 
0.8 

21:00 
6.2 

S 

29 

2'.54 
-0.3 

7:56      14:55 
5.5      -0.3 

20:20 
6.8 

Tu 

29 

3:46       8:35 
0.2         5.7 

15:47 
0.2 

21H)6 
6.6 

F 

29 

4:10       9:15 
LO         6.2 

16:35 
L2 

21:34 
6.0 

E 

8 

30 

3:40 
0.0 

8:35      15:34 
5.4         0.0 

20:57 
6.7 

W 

30 

433        9:07 
0.6         5.8 

16:26 
0.7 

21:38 
6.4 

A 

S 

8 

30 

4:35       9:58 
L4         6.2 

17:18 
L5 

22:15 
5.8 

4 

M 

31 

4:20 
0.3 

9K»      16:15 
5.3         0.3 

21:35 
6.6 

D 

Th 

31 

4:55        9:45 
0.9         5.9 

17:05 
LO 

22:15 
6.2 

? 

Thetid 
a  comparii! 
from  Mcar 
which  la  8. 
nnleasa  m 

The  til 
forenoon  (i 
3:47  p.  m. 

#,  ne^ 
equator;  A 

68  are  placed  in  the  order  of  occurrence,  wl 
on  of  consecutive  heights  will  indicate  whet 

1  Low  Water  Springs,  which  is  approximat 
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.,  P,  moon  in  apogee  or  perigee. 

th  their  times  on  the  first  line  and  heights  c 
,her  it  is  high  or  low  water.    The  heights,  ir 
«ly  the  datum  of  soundinss  on  the  Qerma 
3pth  of  water,  add  the  tabular  height  to  the 
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iian  15°  E.;  0»  is  midnight,  12h  is  noon;  all 
1  and  when  diminished  by  12  give  the  times  a 
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in  the  second  line  of  each  day; 
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hours  less  than  12  are  in  the 
iter  noon;  for  instance,  15:47  is 

farthest  north  or  south  of  the 
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OCTOBER. 


NOVEMBER. 


DECEMBER. 


O 


N 


E 


S 
A 


Day of— 


W.  Mo. 


8 

M 
Ta 
W 
Th 

F 

S 

M 
Tu 
W 
Th 

F 

S 

M 
Tu 

W 
Th 

F 

S 

s 

M 
Tu  24 
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2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Time  and  Height  of  High  and 
Low  water. 


w 

Th 
F 

S 

s 

M 
Tu 


25 

26 
27 

28 
29 
30 
31 


6K)6 
1.6 

6:25 
1.6 

0:06 
5.4 

1:20 
5.2 

2:35 
5.3 

3:45 
5.5 

4:45 
5.8 

0:18 
-0.5 

1:00 
-0.5 

1:40 
-0.4 

2:16 
-0.1 

2:50 
0.2 

3:20 
0.6 

3:53 
0.0 

4:35 
1.2 

5:42 
1.3 

7:00 
1.1 

0:54 
5.3 

2:14 
5.2 

3:27 
5.4 

4:30 
5.7 

5:22 
5.9 

0:45 
-0.8 

1:25 
-0.7 

2:02 
-0.3 

2:36 
0.2 

3:05 
0.7 

3:26 
1.1 

3:35 
1.4 

3:55 
1.4 

4:55 
1.6 


10:50 
6.2 

11:48 
6.1 

7:42 
1.3 

8:54 
0.8 

9:56 
0.3 

10*.55 
-0.1 

11:47 
-0.3 

5:33 
6.0 

6:15 
6.2 

6:50 
6.3 

7:24 
6.4 

7-.58 
6.6 

8:36 
6.7 

9:22 
6.7 

10:15 
6.6 

11:14 
6.5 

12:20 
6.4 

8:15 
0.7 

9:22 
0.2 

10:24 
-0.3 

11:18 
-0.7 

12:10 
-0.9 

6:05 
6.1 

6:42 
6.2 

7:14 
6.2 

7:43 
6.3 

8:14 
6.4 

8:48 
6.5 

9:30 
6.5  . 

10:20 
6.5 

11:18 
6.4 


18:18 
1.5 

19-.30 
1.4 

12:57 
6.0 

14K)6 
6.1 

15:15 
6.2 

16:15 
6.5 

17KI8 
6.8 

12:32 
-0.4 

13:15 
-0.3 

13:54 
-0.1 

1437 
0.3 

15K)0 
0.6 

15:40 
0.8 

16:25 
1.0 

17:30 
1.0 

18:45 
0.9 

20:00 
0.6 

13:34 
6.4 

14:45 
6.5 

15:55 
6.7 

16:50 
6.9 

17:40 
6.9 

12:46 
-0.8 

13:40 
-0.5. 

14:20 
-0.1 

15:00 
0.4 

15:30 
0.9 

le.-os 

1.3 

16:48 
1.5 

17:42 
1.5 

18:52 
1.3 


23.D5 
5.6 


20:40 
1.0 

21:44 
0.6 

22:42 
0.1 

23:33 
-0.3 


17:50 
6.9 

18:30 
7.0 

19:08 
6.9 

19:43 
6.9 

20:20 
6.8 

21:00 
6.6 

21:45 
6.3 

22:40 
5.9 

23:40 
5.6 


21:10 
0.2 

22:12 
-0.2 

23K)6 
-0.6 

23:58 
-0.9 


18:22 
6.8 

19.-00 
6.5 

19:28 
6.3 

19:54 
6.1 

20:22 
6.0 

20:55 
5.9 

21:38 
5.8 

22:30 
5.6 

23:34 
5.^ 
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£ 
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Day  of—! 


W. 


W 

Th 
F 

S 

s 

M 
Tu 
W 
Th 
F 
S 

s 

M 
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W 

Th 
F 

8 
S 
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Mo. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Time  and  Hei^t  of  High  and 
Low  Water. 


i 


Tu|21 
W  22 
Th  23 


F 

8 

S 


24 
25 
26 


M   27 

I 
Tu  28 

w'29 

Th'30 


6'JS5 
1.4 

0:47 
5.4 

2K)4 
5.5 

3:15 
5.7 

4:15 
6.0 

6.2 

0:35 
-0.8 

1:18 
-0.7 

1:58 
-0.3 

2:35 
0.1 

3:10 
0.5 

3:45 
0.9 

4:28 
1.2 

5:26 
L3 

6:35 
L2 

0:22 
5.1 

1:38 
5.1 

2U>0 
5.3 

3:55 
5.6 

4:48 
5.9 

0:12 
-0.6 

0'.55 
-0.5 

1:34 
-0.2 

2:06 
0.2 

2:35 
0.7 

2:58 
1.0 

3K)0 
1.3 

3:24 
L3 

4:20 
1.3 

5:57 
1.4 


12:24 
6.3 

8:14 
0.9 

9:20 
0.4 

10:20 
-0.1 

11:15 
-0.4 

12:06 
-0.5 

5:55 
0.4 

6:34 
6.5 

7:10 
6.6 

7:48 
6.6 

8:25 
6.7 

0:10 
6.7 

10:00 
6.6 

10:54 
6.5 

11:56 
6.4 

7:45 
0.8 

8-.50 
0.4 

9:52 
0.0 

10:60 
-0.4 

11:43 
-0.5 

5:34 
6.1 

6:14 
6.2 

6:48 
6.3 

7:20 
6.3 

7:52 
6.5 

8:28 
6.6 

9:10 
6.7 

9:56 
6.8 

10:50 
6.8 

11:50 
6.7 


20Ke 
1.0 

13:32 

6.4 

14:38 
6.6 

15:40 
6.8 

16:35 
7.0 

17:25 
7.0 

12:54 
-0.4 

13:38 
-0.3 

14:18 
0.0 

15:00 
0.3 

15:45 
0.6 

16:84 
0.8 

17:30 
LO 

18:35 
0.9 

19:42 
0.7 

13K» 
6.4 

14:13 
6.4 

15:17 
6.5 

16:15 
6.6 

17:05 
6.5 

12:32 
-0.4 

13:20 
-0.2 

14:00 
0.2 

14:40 
0.6 

15:16 
LO 

15:46 
L3 

16:35 
L3 

17:10 
L3 

18:10 
LI 

19:16 
0.8 


21K)6 
0.4 

22:06 
-0.1 

22:57 
-0.5 

23:50 
-0.8 


18:10 
6.9 

18:50 
6.8 

19:28 
6.5 

20:02 
6.3 

20:40 
6.0 

21:23 
5.8 

22:14 
5.5 

23:10 
5.2 


20:45 
0.4 

21:43 
0.0 

22:35 
-0.3 

23:25 
-0.6 

*        •        • 

17:60 
6.3 

18:25 
6.1 

18:56 
5.9 

19:22 
5.8 

19:52 
5.8 

20:28 
5.8 

21:10 
5.8 

22KX) 
5.8 

23K)2 
5.8 
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Tu 

W 

Th 

F 
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Th 

F 

8 
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M 

Tu 

W 

Th 

F 
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3 

4 

5 

6 
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8 
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10 
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12 
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Time  and  Height  of  High  and 
Low  Water. 


0:12 
5.8 

1:25 
5.8 

2*.35 
5.9 

3:40 
6.1 

4:40 
6.4 

0:06 
-0.9 

0:55 
-0.8 

1:40 
-0.5 

2:22 

-0.2 

3:02 
0.2 

3:42 
0.6 

4:33 
0.9 

5:10 
LI 

6:07 
LI 

7:10 
0.9 

0:53 
5.1 

2.-02 
5.3 

3:10 
5.5 

AM 

5.7 

5.-01 
5.9 

0:26 
-0.2 

1:08 
-0.1 

1:44 
0.2 

2:16 
0.5 

2:43 
0.9 

2:59 
LI 

3:13 
LI 

3:57 
LI 

5K)2 
LI 

6:28 
LO 

0:43 
6.1 


7:24 
LO 

8:85 
0.5 

9:44 
0.1 

10:42 
-0.8 

11:40 
-0.5 

5:32 
6.5 

6:18 
6.7 

7.'00 
6.7 

7:40 
6.7 

8:20 
6.7 

9H)e 
6.7 

9:47 
6.7 

10-.37 
6.6 

11:32 
6.5 

12:31 
6.4 

8:15 
0.7 

9:18 
0.3 

10:20 
0.1 

11:17 
0.0 

12:09 
0.0 

5:47 
6.1 

6:25 
6.2 

7:00 
6.3 

7:35 
6.5 

8:10 
6.7 

8:50 
6.9 

9:33 
7.0 

10:22 
7.1 

11:17 
7.1 

12:15 
7.0 

7:48 
0.7 


12-.55 
6.7 

14:00 
6.8 

15KM 
6.9 

16K)4 
7.0 

17K)0 
6.9 

12:32 
-0.5 

13:22 
-0.4 

14:10 
-0.2 

14-.57 
0.1 

15:45 
0.4 

16:33 
0.6 

17:23 
0.8 

18:17 
0.9 

19:13 
0.8 

20:10 
0.6 

13:33 
6.3 

14:37 
6.2 

15:36 
6.1 

16:30 
6.0 

17:18 
5.9 

12:59 
0.1 

13:43 
0.4 

14:24 
0.7 

14:59 
0.9 

15:29 
LI 

16:00 
LI 

16:39 
LO 

17:30 
0.9 

18:30 
0.7 

19:35 
0.4 

13:20 
6.9 


20:22 
0.4 

21.-23 
-0.1 

22:22 
-0.5 

23:15 
-0.8 


17:50 
6.8 

18:35 
6.5 

19:17 
6.2 

19:55 
5.9 

20-.30 
5.6 

21:10 
5.4 

21:55 
5.2 

22:46 
5.1 

23:47 
5.1 


21:06 
0.4 

22:00 
0.1 

22:52 
-0.2 

23:40 
—0.3 


17:58 
5.7 

18:30 
.5.5 

19.-00 
5.5 

19:30 
5.6 

20:07 

5.8 

20:48 
6.0 

21:38 
6.1 

22:34 
6.1 

23:37 
6.1 


20<I0 
0.1 


The  tides  are  placed  in  the  order  of  occurrence,  with  their  times  on  the  first  line  and  heights  on  the  second  line  of  each  day; 
a  comparison  of  consecutive  heights  will  indicate  whether  it  is  high  or  low  water.  The  heights,  in  feet  and  tenths,  are  reckoned 
from  Mean  Ix)w  Water  Springs,  which  is  approximatelv  the  datum  of  soundings  on  the  German  Charts  for  this  region,  and 
which  is  3.2  feet  below  mean  sea  level.  To  nnd  the  depth  of  water  add  the  tabular  height  to  the  soundings  given  on  the  charts 
unless  a  minus  (— )  sign  is  before  the  height,  in  which  case  subtract  it. 

The  time  used  is  Central  European,  for  the  meridian  15P  E.;  0>>  is  midnight,  12^  is  noon;  all  hours  less  than  12  are  in  the 
forenoon  (a.  m.),  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instanoe,  15:47 
Is  3:47  p.  m. 

#,  new  moon;  }),  1st  quar.;  0<  full  moon;  (^,  3d  guar.;  E,  moon  on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  I 
equator;  A,  P,  moon  in  apogee  or  perigee. 


TABLE  2.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 
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I 
For  finding  the  height  of  the  sea  or  tide  at  any  intermediate  hour  between  High  and  Low 

Walter, 

■ 

Range 
of 

Sabtract  from  heiglit  of  High  Water. 

Add  to  height  of  Low  Water. 

Range 
of 

Horns  before  Higb  Water. 

Hours  after  High  Water. 

Hours  before  Low  Water. 

Hours  after  Low  Water. 

Tide. 

Tide. 

3 

2 

1 

1 

2 

s 

3 

2 

1 

1 

2 

3 

Fed, 

FeeL 

Feet. 

FeeL 

F(^, 

Feel, 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

FeeL 

Feei. 

Feel. 

PORTLAND,  MAINE. 

• 

6 

2.6 

1.3 

0.2 

0.4 

1.4 

3.0 

2.8 

L3 

0.4 

0.3 

1.1 

2.8 

6 

7 

3.0 

1.5 

0.3 

0.4 

L5 

3.4 

3.3 

L5 

0.4 

0.4 

1.3 

3.5 

7 

8 

3.5 

1.7 

0.4 

0.4 

1.7 

3.8 

3.8 

L8 

0.4 

0.5 

L6 

3.7 

8 

9 

4.1 

1.9 

0.5 

0.5 

1.9 

4.2 

4.3 

2.0 

0.5 

0.5 

1.9 

4.2 

9 

10 

4.6 

2.1 

0.5 

0.5 

2.0 

4.5 

4.8 

2.3 

0.5 

0.6 

2.2 

4.7 

10 

11 

5.1 

2.3 

0.6 

0.6 

2.2 

4.9 

5.3 

2.5 

0.6 

0.7 

2.5 

5.2 

U 

12 

5.7 

2.5 

0.7 

0.6 

2.4 

5.3 

5.8 

2.7 

0.6 

0.7 

2.8 

5.7 

12 

13 

6.2 

2.7 

0.8 

0.6 

2.5 

5.6 

6.3 

3.0 

0.7 

0.8 

3.1 

6.2 

13 

BOSTON,  MASSACHUSETTS. 

6 

2.9 

1.6 

0.4 

0. 5         1. 6  1      2. 8  1 

3.3         L9 

0.6 

0.5 

L6 

2.7 

6 

7 

3.4 

1.9 

0.5 

0.6 

1.9 

3.3 

3.8 

2.2 

0.7 

0.7 

L9 

3.2 

7 

8 

3.9 

2.1 

0.5 

0.7 

2.1 

3.7 

4.3 

2.6 

0.9 

0.8 

2.2 

3.7 

8 

9 

4.4 

2.4 

0.6 

0.7 

2.3 

4.1 

4. 9         2. 9 

LO 

LO 

2.5 

4.2 

9 

10 

4.9 

2.6 

0.6 

0.8 

2.6 

4.5 

5.4       '3.3 

1.1 

1.1 

2.8 

4.7 

10 

11 

5.3 

2.8 

0.7 

0.9 

2.8 

4.9 

5.9         3.6 

L2 

1.3 

3.1 

5.2 

11 

12 

5.8 

3.0 

0.7 

0.9 

3.1 

5.3 

6.4         3.9 

L4 

1.4 

3.4 

5.7 

12 

13 

6.3 

3.3 

0.8 

1.0 

3.3 

5.7 

6. 9  i      4.  3 

1.5 

L6 

3.7 

6.1 

13 

NEWPORT,  RHODE  ISLAND 

■ 

2 

1.2 

0.6 

0.2 

0.2 

0.6 

1.3 

LO 

0.3 

0.0 

0.0 

0.3 

0.7 

2 

3 

1.5 

0.8 

0.3 

0.3 

LO 

L9 

L6 

0.7 

0.2 

0.1 

0.5 

LO 

3 

4 

1.8 

0.9 

0.3 

0.4 

1.3 

2.4 

2.3 

1.2 

0.3 

0.3 

0.7 

L4 

4 

5 

2.0 

1.1 

0.4 

0.6 

1.7 

3.0 

2.9 

L6 

0.6 

0.4 

0.9 

L7 

5 

NEW  LONDON,  CONNECTICU 

T. 

2 

1.0 

0.5 

0.2 

0.2 

0.6 

0.9 

0.9  1      0.6 

0.2 

0.2 

0.6 

LO 

2 

3 

1.2 

0.6 

0.2 

0.3 

0.8 

L3 

L4 

0.8 

0.3 

0.2 

0.9 

L6 

3 

4 

1.4 

0.8 

0.3 

0.4 

1.0 

L7 

L8 

1.0 

0.4 

0.3 

1.1 

2.2 

4 

WILLETS  POINT,  NEW  YORl 

s:. 

6 

2.9 

0.8 

0.0 

0.0 

1.0 

2.5 

2.0 

0.6 

0.1 

0.1 

1.2 

3.0 

5 

6 

3.2 

1.0 

0.1 

0.1 

1.1 

2.8 

2.3 

0.8 

0.2 

0.2 

L5 

3.5 

6 

7 

3.5 

1.1 

0.1 

0.1 

1.2 

3.2 

2.6 

LO 

0.3 

0.3 

L8 

4.0 

7 

8 

3.8 

1.2 

0.1 

0.2 

1.3 

3.5 

2.8 

1.1 

0.4 

0.3 

2.1 

4.5 

8 

9 

4.1 

1.3 

0.2 

0.3 

L4 

3.9 

3.0 

L3 

0.5 

0.4 

2.4 

5.0 

9 

• 

NEW  YORK,  NEW  YORK. 

3 

1.4 

0.7 

0.1 

0.3 

0.8 

1.6 

1.6  !      0.8 

0.1 

0.1 

0.6 

L6 

3 

4 

1.9 

0.9 

0.2 

0.3 

1.0 

2.0 

L7  ^ 

0.9 

0.2 

0.4 

L3 

2.5 

4 

5 

2.3 

1.0 

0.3 

0.4 

LI 

2.4 

1.9 

1.0 

0.3 

0.5 

1.9 

3.4 

5 

6 

2.7 

1.2 

0.4 

0.5 

1.3 

2.8 

2.0 

1.0 

0.4 

0.8 

2.6 

4.2 

6 

SANDY  HOOK,  NEW  JERSEY 

r. 

• 

3 

1       1.2 

0.6 

0.2 

i      0.4         1.0 

1.7 

1. 3  1      0.  7 

0.3 

0.3 

0.8 

L7 

3 

4 

1.7 

0.9 

0.2 

0.4         1,2 

2.1 

1.7 

0.9 

0.3 

0.3 

L2 

2.2 

4 

5 

2.2 

1.1 

0.3 

0.4         1.4          2.5 

2.0 

1.1 

0.3 

0.4 

1.5 

2.8 

5 

6 

2.7 

1.4 

0.4 

0.5  ,       1.6 

3.0 

2.3 

L2 

0.3 

0.5 

1.9 

3.3 

6 

7 

3.2 

1.6 

0.4 

1      0.5         1.8 

3.3 

2.6 

L3 

0.3 

0.6 

2.2 

3.7 

7 
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TABLE  2.— HEIGHT  OF  THK  TIDE  AT  ANY  TIME. 


Fen- 

1 

finding  the  height  of  the  sea  or  tide  at  any  intermediaie  howr  between  High  and  Low 

Water. 

Rcmge 

of 
Tide. 

Subtract  from  height  of  High  Water. 

Add  to  heighf 

of  Low  Water. 

Range 

of 
Tide. 

Hours  before  High  Water. 

Hours  after  High  Water. 

Hours  before  Low  Water. 

Hours  after  liow  Water. 

3 

2 

1 

1                2                 3 

8 

2 

1 

1 

2 

8 

FeeL 

Feet. 

Feet. 

FeeL 

Feet.         Feet.          Feet. 

Feet. 

Feet. 

FeeL 

Feet. 

Fuel. 

Feet. 

'    JrBSf. 

m 

PHILADELPHIA,  PENNSYLVANIA. 

6 
6 
7 

2.7 
2.9 
3.1 

1.5 
1.5 
1.6 

0.5 
0.5 
0.5 

0.7 
0.7 
0.7 

1.8 
1.9 
1.9 

2.8 
2.8 
2.9 

L8 
2.0 
2.2 

LI 
1.2 
L3 

0.5 
0.6 
0.6 

L9 
2.1 
2.3 

3.6 
3.8 
4.0 

4.3 
4.9 
6.6 

5 
6 
7 

OLD  POINT  COMFORT,  VIRGINIA. 

2 
3 

0.9 
1.2 

0.4 
0.6 

0.1 
0.2 

0.1 
0.2 

0.5 
0.7 

1.2  1      1.1         0.5 
L6|      1.4         0.6 

0.0 
0.1 

0.2 
0.2 

0.6 
0.8 

L3 
L6 

2 
3 

WASHINGTON,  DISTRICT  OF  COLUMBIA. 

2 
3 
4 

1.2 
1.4 
1.6 

0.5 
0.7 
0.9 

0.1 
0.2 
0.3 

0.1 
0.2 
0.3 

0.5 
0.7 
0.9 

1.1 
L3 
1.5 

1.0 
1.2 
1.4 

0.5 
0.6 
0.7 

0.1 
0.2 
0.3 

0.1 
0.3 
0.3 

0.8 
LO 
L2 

L5 
L8 
2.1 

2 
3 

4 

BAUriMORE,  MARYLAND. 

1 
2 

0.5 
0.7 

0.3 
0.4 

0.1 
0.1 

0.1 
0.1 

0.3 
0.4 

0.5  1      0.5 
0.  7  1      0. 8 

0.3 
0.4 

0.1 
0.1 

0.1 
0.1 

0.3 
0.4 

0.6 
0.8 

1 
2 

WILMINGTON,  NORTH  CAROLINA. 

1 
2 
3 
4 

0.8 
1.2 
1.6 

2.1 

0.4 
0.6 
0.8 
1.1 

0.1 
0.2 
0.2 
0.3 

0.1 
0.2 
0.3 
0.4 

0.3 
0.6 
0.9 
1.2 

0.6 
LO 
L6 
2.0 

0.3 
0.6 
0.9 
L2 

0.2 
0.3 
0.5 
0.7 

0.1 
0.1 
0.2 
0.3 

0.2 
0.5 
0.8 
L2 

0.6 
1.0 
1.6 
2.3 

0.9 
L7 
2.6 
3.6 

1 
2 
3 
4 

CHARLESTON,  SOUTH  CAROLINA. 

3 
4 
5 
6 

7 

1.4 
1.8 
2.1 
2.4 
2.7 

0.6 
0.8 
1.0 
1.1 
1.3 

0.2 
0.2 
0.2 
0.3 
0.4 

0.2 
0.2 
0.3 
0.4 
0.5 

0.6 
0.9 
1.2 
L5 
1.8 

1.4 
L8 
2.3 
2.7 
3.2 

L6 
2.1 
2.6 
3.1 
3.6 

0.7 
LI 
L4 
L8 
2.1 

0.3 
0.3 
0.4 
0.5 
0.6 

0.2 
0.3 
0.4 
0.5 
0.6 

LO 
1.3 
L5 
1.7 
L9 

L9 
2.3 
2.7 
3.2 
3.6 

3 

4 
6 
6 
7 

■ 

SAVANNAH  ENTRANCE,  GEORGIA. 

4 
5 
6 
7 
8. 
9 

2.3 
2.6 
2.9 
3.2 
3.6 
4.0 

1.2 
1.3 
1.4 
1.6 
1.7 
1.8 

0.4 
0.4 
0.4 
0.4 
0.4 
0.5 

0.3 
0.4 
0.4 
0.5 
0.5 
0.6 

1.4 
1.4 
1.5 
1.7 
1.8 
1.9 

I       2.2 
2.4 
2.9 
3.3 
3.8 
4.2 

2.5 
2.7 
3.0 
3.3 
3.6 
3.9 

L5 
L5 
1.6 
L7 
L8 
2.0 

0.4 
0.4 
0.5 
0.6 
0.6 
0.7 

0.3 
0.4 
0.4 
0.5 
0.6 
0.7 

LO 
L2 
L6 
L9 
2.2 
2.6 

2;  2 

2.5 
3.0 
3.6 
4.1 
4.6 

4 
5 
6 
7 
8 
9    1 

FERNANDINA,  FLORIDA. 

4 
5 
6 
7 

8 

2.0 
2.4 
2.8 
3.2 
3.4- 

1.1 
1.3 
1.5 
1.6 
1.7 

0.3 
0.4 
0.4 
0.5 
0.5 

0.4 
0.4 
0.5 
0.5 
0.6 

1.2 
1.4 
1.7 
2.0 
2.2 

2.1 
2.6 
3.1 
3.6 
3.9 

1.8 
2.2 
2.6 
3.0 
3.3 

0.9 
L2 
L4 
L7 
L9 

0.2 
0.3 
0.4 
0.6 
0.5 

0.3 
0.4 
0.5 
0.5 
0.6 

1.0 
L3 
L6 
L9 
2.1 

1.9 
2.4 
3.0 
3.5 
3.8 

4 
5 
6 
7 
8 

KEY  WEST,  FLORIDA. 

1 
2 
3 

0.4 
0.7 
1.0 

0.1 
0.2 
0.3 

0.1 
0.1 
0.1 

0.1 
0.1 
0.2 

0.2 
0.4 
0.6 

0.5 
0.9 
1.3 

0.5 
0.9 
1.2 

0.2 

*  0.3 

0.4 

0.1 
0.1 
0.2 

0.1 
0.1 
0.2 

0.1 
0.2 
0.4 

0.4 
0.9 
1.4 

1 
2 
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For  finding  the  height  of  the  sea  or  tide  at  any  intermediate  Iwur  heticeen  High  and  Low 

Water. 


Range 

of 
Tide. 


Subtract  from  height  of  High  Water. 


Hours  before  High  Water. 


FeH. 


Feet. 


Feet. 


Feet. 


Hours  after  High  Water 


Feet. 


FedL. 


8 


Feel. 


Add  to  height  of  Low  Water. 


Hours  before  Low  Water. 


Hours  after  Low  Water. 


FeeL         Feet. 


F^eet. 


Feet. 


Feet. 


8 


Range 

of 
Tide. 


Feet, 


Feet. 


GALVESTON,  TEXAS. 


1 


0.4 

0.2 

0.1 

0.1 

0.2 

0.3 

0.3 

0.2 

0.1 

0.1 

0.2 

0.4 

0.5 

0.3 

0.1 

0.1 

0.3 

0.4 

0.4 

0.2 

0.1 

0.1 

0.3 

0.4 

0.6 

0.3 

0.1 

0.1 

0.3 

0.5 

0.6 

0.3 

0.1 

0.1 

0.3 

0.5 

0.6 

0.4 

0.1 

0.1 

0.3 

0.5 

0.5 

0.3 

0.1 

0.1 

0.3 

0.6 

1 

li 

2 


EXAMPLE  ILLUSTRATING  THE  USE  OF  TABLE  2. 
1.  Required,  the  height  of  tide  at  Boston,  Massachusetts,  at  7  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


Low  water. 

Time.         Height. 

6h  07m.       —0.6  ft. 


High  water. 
Time.         Height, 
llh  22m.        1L2  ft. 


The  given  time,  7  a.  m.,  is  about  2  hours  ajter  low  water,  and  the  range  of  tide  in  this  case  is  11.8  feet.  Entering  Table  2  for 
Boston,  2  hours  after  low  water,  for  the  range  11.8  feet  (interpolating,  bet  ween  11  and  12  feet),  we  find  8.8  feet,  which,  added  to 
—0.6  foot,  the  height  of  low  water,  gives  2.7  feet  as  the  height  required. 

2.  Required,  the  height  of  tide  at  New  York,  New  York,  at  6:15  a.  m.,  on  a  day  when  the  nearest  predicted  tides  are  as  follows: 


High  water. 
Time.         Height. 
8h  29m.         4.4  ft. 


Low  water. 
Time.         Height. 
9h  61m.        0.1  ft 


The  given  time,  6:15  a.  m.,  is  about  21  hours  ofter  high  water,  and  the  range  of  tide  in  this  case  is  4.3  feet.  Entering  Table  2  for 
New  York,  2|  hours  after  high  water,  for  the  range  4.8  feet  (interpolating  between  2  and  8  hours  and  between  4  and  5  feet),  we 
find  1.8  feet,  which,  subtracted  from  4.4  feet,  the  height  of  high  water,  gives  2.6  feet  as  the  height  required. 

3.  Required,  the  height  of  the  tide  at  Charleston,  South  Carolina,  at  8:80  p.  m.,  on  a  day  when  the  nearest  predicted  tides  are 
as  follows: 


Low  water. 
Time.         Height 
llh  28m.  OA 


High  water. 
Time.         Height 
17h  52m.         5.0  ft 


The  given  time,  8:80  p.  m.,  is  about  2}  hours  before  high  water,  and  the  range  of  tide  is  5.0  feet.    Entering  Table  2  for  i 
Charleston,  2^  hours  t>efore  high  water,  for  the  range  5.0  feet  (interpolating  between  2  and  8  hours),  we  find  1.8  feet,  which, 
subtracted  from  5.0  feet,  the  height  of  high  water,  gives  8.7  feet  as  the  height  required. 
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TABLE  2  A.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


For  extending  the  application  of  Table  2  B  to  the  height  of  the  tide  at  any  time. 

Duration  of  rise  or  fall,  that  is,  the  difference  between  the  times  of  the  tides  on  either  aide  of  the  time  for  which  the  height 

ia  required. 


A.m. 


h,  tn.  h.  fit. 
2  80   8  00 

Km. 
890 

h,m. 
400 

h.m. 
480 

h.ffi. 
600 

h.vn. 
690 

h.m. 
600 

h.m. 
700 

h.m, 
800 

h,  m.  I  h.  fit. 
9  00.10  00 


1100 


h.m. 
12  00 


h.m. 
13  00 


h.fn. 
14  00 


A.  fn. 
15  00 


h.  m.  h.  fn. 
16  00  17  00 


A.m. 


The  tabular  valnes  are  the  top  argument  for  entering  Table  2  B. 


at 

O 

!   t: 

o 
2 


a 
o 

ja 

•a 

a 


2* 


.a 


a 

« 

«^ 
c 

a 

& 

■d 

.c 


tf 
^ 


5 
o 


o 
2 


i2 

o 
S 


005 
0  10 
0  15 
020 
025 


0 
0 
0 
0 
0 
0 


2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 


30 
85 
40 
45 
50 
55 

00 
05 
10 
15 
20 
25 

SO 
35 
40 
46 
50 
55 

00 
05 
10 
15 
20 
25 

80 
85 
40 
45 
50 
55 


300 
8  10 
820 
380 
8  40 
8  60 


4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
6 
5 


00 
10 
20 
80 
40 
50 

00 
10 
20 
80 
40 
50 


S9     6 


6  00 
6  10 
6  20 
6  80 
40 


650 


00 
10 
20 
80 
40 
50 


8  00 
8  10 
820 
880 


'— 


12 
25 
87 
50 
02 

16 
27 
89 
52 
04 
17 


2  29 
2  41 
2  54 
8  06 


10 
21 
81 
41 
52 

02 
12 
23 
83 
44 
54 

04 
15 
25 
85 
46 
56 


8  06 


0  09 
0  18 
0  27 
0  85 
0  44 


53 
02 
11 
20 
29 
88 

46 
55 
04 
18 
22 
81 


2  40 
2  49 
2  57 
8  06 


0  06 
0  16 
0  23 
0  31 
0  39 


47 
64 
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EXPLANATTOW  OF  TABLSS  »  A  AND  S  B. 


If  th«  ninirc  of  lid*  is  lea  thao  10  fv^i,  whcMvwr  th«  dnrsttoiM 
of  rlH  and  full  ve  not  Inm  than,  my.  6  boara,  nor  grMter  than  «h. 
ism..  Table  9  B  may  he  iu*d  dirtctly.  But,  for  «?'•*«'  r»nwii  of 
lid«,  or  wh«B  th«  duratloM  of  rJM  and  fall  «xc«m1  tha  al>ov«  iTmili, 
It  becomea  doiirabU  to  um  Tabic  I  A  b*for«  anUrlnff  Tabic  9  B. 
In  order  to  illustrat*  tba  way  of  dola^  thte,  lb*  follow Inv  ctamplM 
ar«flvcn: 

1.  Required,  tba  belrht  of  Ma  at  Ih.  Iftm.  p.  m.  for  a  station  at 
which  the  nearest  predicted  tldss  arc  fdm  aa  follows: 

Illsh  water.  Low  water. 

Time.                          Hetirht.           Time.  Height. 

lOh.  snm «.Oft.  nb.Stai — OJfL 

Tha  dnratlon  of  fall  sITh.  Stm.— lOh.  t7m.=:7h.  06m. 

Tb«  time  after  hich  watcfi-lSh.  15m.— lOh.  97m.sSh.  48m. 

Th«  ranm  of  tide  =s4.0— ( —0.7 )  =6.7  ft. 

The  height  of  high  water  =4.0  K. 

Table  S  A,  argumente  lb.  OSm.,  and  fh.  48m..  glvca  >h.  STm. 

Table  2  B.  argumente  lb.  97m..  and  6.7  ft.,  giTcs  f.t  ft. 

Requlrsd  height  of  actt  at  Ih.  l&m.  p.  m.=s<.0— yA=:3.8  ft. 

9.  Reaalred.  the  height  of  sea  at  9h.  SOm.  a.  m.  for  a  atetion  at 
which  the  tide  ia  diurnal,  the  neareat  predicted  tldca  being  m 
fbUowa:  *^  ^ 

Low  water.  High  water. 

Time.                          Height.           Time.                          HeighlL 
4h.«8m 0.»ft.         «lh.0.5in 9.9  fl 

The  duration  of  riae  s91h.  05m.— 4h.  98m.=16h.  S7m. 

The  time  after  low  wateri-  9h.  SOm.— 4b.  98m.=  5b.  Otm. 
Tha  range  of  tide  ss9.»— 0.8  =9. 1  ft. 

Tha  height  of  low  water  =0.8  ft. 

Tkble  9  A,  argnmente  16h.  STm.  and  6h.  09m.,  glrea  lb.  68a. 
Table  2  B,  argamente  lb.  6Sm.  and  9.1  ft.,  givea  0.4  ft. 
Required  beigbt  of  the  aea  at  Vh.  aOm.  a.  m .=0.8+0.4=1 .9  ft. 

The  time  is  reckoned  from  0  to  94  hoors,  from  midnight  to  mid- 
night.  In  tbe  first  example  lb.  l&m.  p.  m.  becomes  tSb.  16m.  Cor 
finding  the  time  after  high  water. 
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TABLE  2  B.— HEIGHT  OF  THE  TIDE  AT  ANY  TIME. 


887 


Height  of  the  turf  ace  of  the  sea  reckoned  from  high  or  low  tDoter. 


Time  before  or  after  high  or  lov  water,— that  ia,  the  difference  between  the  time  for  which  the  height  la  required  and  the 

nearest  high  or  low  water. 


010 


020 


h.  fn. 
080 


040 


A.  m. 
050 


h»  ffi. 
100 


h.  m. 
110 


A.  m. 
120 


fi,  ffi. 
180 


h.  m. 
140 


h,  tn.!  A.  lit. 
IfiO    200 


h.  m. 
210 


h,  m. 
2  20 


h.  m. 
2  80 


A.  tn. 
2  40 


A.«}|. 
250 


A.  m. 
8  00 


A.  fit. 
3  10 


Subtract  the  tabular  values  from  the  height  of  high  water  when  the  difference  of  time  is  reckoned  from  high  water. 
Add  ihe  tabular  values  to  the  height  of  low  water  when  the  difference  of  time  la  reckoned  from  low  water. 
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1.1 

1.1 
1.1 
1.2 
1.2 
1.3 

1.8 
1.4 
.1.4 
1.4 
1.5 

1.5 
1.6 
1.6 
1.7 
1.7 

1.7 
1.8 
1.8 
1.9 
1.9 

2.0 
2.0 
2.0 
2.1 
2.1 

2.2 
2.2 
2.2 
2.3 
2.3 

2.4 
2.4 
2.4 
2.5 
2.5 

2.6 
2.6 
2.7 
2.7 
2.8 


0.1 
0.2 
0.2 
0.8 

0.8 
0.4 
0.4 
0.5 
0.6 

0.6 
0.7 
0.7 
0.8 
0.8 

0.9 
0.9 
1.0 
1.0 
1.1 

1.2 
1.2 
1.3 
1.3 
1.4 

1.4 
1.5 
1.5 
1.6 
1.6 

1.7 
1.8 
1.8 
1.9 
1.9 

2.0 
2.0 
2.1 
2.1 
2.2 

2.2 
2.8 
2.4 
2.4 
2.6 

2.6 
2.6 
2.6 
2.7 
2.7 

2.8 
2.9 
2.9 
3.0 
3.0 

3.1 
3.1 
8.2 
3.2 
3.3 

3.3 
3.4 
3.5 
3.5 
3.6 


0.1 
0.2 
0.8 
0.3 

0.4 
0.5 
0.6 
0.6 
0.7 

0.8 
0.8 
0.9 
1.0 
1.0 

1.1 
1.2 
1.2 
1.3 
1.4 

1.4 
1.5 
1.6 
1.7 
1.7 

1.8 
1.8 
1.9 
2.0 
2.1 

2.1 
2.2 
2.3 
2.3 
2.4 

2.6 
2.5 
2.6 
2.7 
2.7 

2.8 
2.0 
2.9 
8.0 
3.1 

8.2 
8.2 
8.3 
8.4 
3.4 

3.5 
8.6 
3.6 
3.7 
3.8 

8.8 
3.9 
4.0 
4.0 
4.1 

4.2 
4.3 
4.3 
4.4 
4.5 


0.2 
0.3 
0.3 

0.4 

0.5 
0.6 
0.7 
0.8 
0.8 

0.9 
1.0 
1.1 
1.2 
1.3 

1.8 
1.4 
1.6 
1.6 
1.7 

1.8 
1.8 
1.9 
2.0 
2.1 

2.2 
2.3 
2.3 
2.4 
2.5 

2.6 
2.7 
2.8 
2.8 
2.9 

3.0 
8.1 
8.2 
8.3 
3.8 

3.4 
3.5 
3.6 
8.7 
8.8 

3.9 
8.9 
4.0 
4.1 
4.2 

4.3 
4.4 
4.4 
4.5 
4.6 

4.7 
4.8 
4.9 
4.9 
5.0 

5.1 
5.2 
5.3 
6.4 
5.4 


0.2 
0.3 
0.4 
0.5 

0.6 
0.7 
0.8 
0.9 
1.0 

1.1 
1.2 
1.8 
1.4 
1.5 

1.6 
1.7 
1.8 
1.9 
2.0 

2.1 
2.2 
2.3 
2.4 
2.5 

2.6 
2.7 
2.8 
2.9 
8.0 

3.1 
8.2 
8.3 
8.4 
8.5 

8.6 
8.7 
8.8 
8.9 
4.0 

4.1 
4.2 
4.3 
4.4 
4.5 

4.6 
4.7 
4.8 
4.9 
5.0 

5.1 
5.2 
5.8 
5.4 
5.5 

5.6 
5.7 
5.8 
5.9 
6.0 

6.1 
6.2 
6.3 
6.4 
6.5 


0.1 
0.2 
0.4 
0.5 
0.6 

0.7 
0.8 
0.9 
l.l 
1.2 

1.3 
1.4 
1.5 
1.6 
1.8 

1.9 
2.0 
2.1 
2.2 
2.3 

2.5 
2.6 
2.7 
2.8 
2.9 

8.1 
3.2 
3.3 
8.4 
8.5 

8.6 
8.8 
3.9 
4.0 
4.1 

4.2 
4.3 
4.5 
4.6 
4.7 

4.8 
4.9 
5.0 
5.2 
5.3 

5.4 
6.5 

5.6 
5.8 
5.9 

6.0 
6.1 
6.2 
6.3 
6.5 

6.6 

6.7 

6.8 

6.9- 

7.0 

7.2 
7.3 
7.4 
7.5 
7.6 


A 

A 

0.1 

0.2 

0.8 

0.3 

0.4 

0.5 

0.6 

0.6 

0.7 

0.8 

0.8 

0.9 

1.0 

1.1 

1.1 

1.2 

1.2 

1.4 

1.4 

1.5 

1.5 

1.7 

1.6 

1.9 

1.8 

2.0 

1.9 

2.2 

2.0 

2.3 

2.2 

2.5 

2.8 

2.6 

2.4 

2.8 

2.6 

2.9 

2.7 

8.1 

2.9 

8.3 

3.0 

3.4 

3.1 

8.6 

3.3 

8.7 

8.4 

8.9 

8.6 

4.0 

8.7 

4.2 

3.8 

4.8 

8.9 

4.5 

4.1 

4.6 

4.2 

4.8 

4.8 

6.0 

4.5 

5.1 

4.6 

5.8 

4.8 

5.4 

4.9 

5.6 

5.0 

5.7 

5.2 

5.9 

5.8 

6.0 

6.4 

6.2 

5.6 

6.8 

5.7 

6.5 

5.8 

6.7 

6.0 

6.8 

6.1 

7.0 

6.2 

7.1 

6.4 

7.3 

6.6 

7,4 

6.7 

7.6 

6.8 

7.7 

6.9 

7.9 

7.1 

8.0 

7.2 

8.2 

7.3 

8.4 

7.5 

8.5 

7.6 

8.7 

7.7 

8.8 

7.9 

9.0 

8.0 

9.1 

8.1 

9.3 

8.3 

9.4 

8.4 

9.6 

8.6 

9.8 

8.7 

9.9 

8.8 

10.1 

0.2 
0.8 
0.5 
0.7 
0.9 

1.0 
1.2 
1.4 
1.6 
1.7 

1.9 
2.1 
2.3 
2.4 
2.6 

2.8 
8.0 
8.1 
8.3 
3.5 

8.7 
8.8 
4.0 
4.2 
4.4 

4.5 
4.7 
4.9 
5.1 
5.2 

6.4 
5.6 
5.8 
5.9 
6.1 

6.3 
6.5 
6.6 
6.8 
7.0 

7.2 
7.8 
7.5 

7.7 
7.9 

8.0 
8.2 
8.4 
8.6 
8.7 

8.9 
9.1 
9.3 
9.4 
9.6 

9.8 
10.0 
10.1 
10.8 
10.5 

10.7 
10.8 
11.0 
11.2 
11.4 


A 

•^« 

i'i 

0.2 

0.2 

0.4 

0.4 

0.6 

0.6 

0.6 

0.7 

0.8 

0.9 

0.9 

1.1 

1.1 

1.2 

1.2 

1.8 

1.4 

1.4 

1.5 

1.7 

1.6 

1.7 

1.9 

1.8 

1.9 

2.1 

1.0 

2.2 

2.4 

2.1 

2.4 

2.6 

2.8 

2.6 

2.8 

2.5 

2.8 

3.1 

2.7 

3.0 

3.3 

2.9 

8.2 

3.6 

8.1 

8.6 

3.8 

3.3 

8.7 

4.0 

3.6 

3.9 

4.3 

3.7 

4.1 

4.6 

3.9 

4.3 

4.7 

4.1 

4.5 

6.0 

4.3 

4.7 

6.2 

4.6 

6.0 

5.4 

4.7 

5.2 

5.7 

4.9 

5.4 

5.9 

5.1 

6.6 

6.2 

5.8 

5.8 

6.4 

5.5 

6.  a 

6.6 

5.7 

6.8 

6.9 

5.8 

6.5 

7.1 

6.0 

6.7 

7.8 

6.2 

6.9 

7.6 

6.4 

7.1 

7.8 

6.6 

7.3 

8.0 

6.8 

7.6 

8.3 

7.0 

7.8 

8.5 

7.2 

8.0 

8.8 

7.4 

8.2 

9.0 

7.6 

8.4 

9.2 

7.8 

8.6 

9.5 

8.0 

8.8 

9(7 

8.2 

9.1 

9.9 

8.4 

9.3 

10.2 

8.6 

9.6 

10.4 

8.8 

9.7 

10.7 

9.0 

9.9 

10.9 

9.2 

10.1 

11.1 

9.4 

10.4 

11.4 

9.6 

10.6 

11.6 

9.7 

10.8 

11.8 

9.9 

11.0 

12.1 

10.1 

11.2 

12.8 

10.8 

11.4 

12.5 

10.6 

11.6 

12.8 

10.7 

11.9 

13.0 

10.0 

12.1 

13.3 

11.1 

12.3 

13.5 

11.8 

12.5 

13.7 

11.6 

12.7 

14.0 

11.7 

12.9 

14.2 

11.9 

13.2 

14.4 

12.1 

13.4 

14.7 

12.8 

13.6 

14.9 

12.5 

13.8 

15.1 

12.7 

14.0 

15.4 

A- 

0.8 
0.5 
0.8 
1.0 
1.3 

1.5 
1.8 
2.1 
2.8 
2.6 

2.8 
8.1 
8.4 
8.6 
3.9 

4.1 
4.4 
4.6 
4.9 
6.2 

6.4 
6.7 
5.9 
6.2 
6.4 

6.7 
7.0 
7.2 
7.6 
7.7 

8.0 
8.2 
8.5 
8.8 
9.0 

9.3 

9.5 

9.8 

10.1 

10.3 

10.6 
10.8 
11.1 
11.8 
11.6 

11.9 
12.1 
12.4 
12.6 
12.9 

13.1 
13.4 
13.7 
13.9 
14.2 

14.4 
14.7 
15.0 
15.2 
15.5 

15.7 
16.0 
16.2 
16.6 
16.8 


0.6 
1.0 
1.5 
2.0 
2.5 

3.0 
3.5 
4.0 
4.6 
5.0 

5.5 
6.0 
6.5 
7,0 
7.6 

8.0 
8.6 
9.0 
9.5 
10.0 

10.5 
11.0 
11.6 
12.0 
12.5 

13.0 
13.6 
14.0 
14.5 
16.0 

15.5 
16.0 
16.6 
17.0 
17.5 

18.0 
18.5 
19.0 
19.5 
20.0 

20.5 
21.0 
21.5 
22.0 
22.5 

23.0 
23.5 
24.0 
24.5 
25.0 

25.5 
26.0 
126.5 
27.0 
27.6 

28.0 
28.5 
29.0 
29.5 
80.0 

80.5 
31.0 
31.5 
82.0 
82.5 


C. 

a 


a 

3 

n 


r 

cr 
C 
o 

& 

tr 

f 
i 

6 

o 

i 
s 

A 

& 


tr 

9 

c 


I 

A 


i 

e 
I 


The  above  table  was  computed  for  tides  having  periods  of  rise  and  fall  each  equal  to  one-quarter  of  a  lunar  day,  or  about 
6^  1^.   Table  2  A  has  been  made  to  extend  the  application  of  this  table  to  nearly  all  kinds  of  tides,  except  river  tides. 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

1 

p 

1 

2 
8 
4 

6 
6 
7 
8 

9 
10 
11 
12 

18 
14 
16 
16 

17 
18 
19 
20 
21 

22 

28 
24 
26 
26 
27 

28 
29 
80 
81 
82 

88 
84 
86 
86 
87 

88 

89 
40 

41 
42 

43 
41 

46 
46 
47 
48 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differenoes. 

Ratio 

of 
ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height. 

Arc. 

Time. 

WW. 

LW. 

HW. 

LW. 

NORTH  AMERICA  (ABcnc 
Regions). 

abctic  abchipelaoo. 

Herschel  Island 

North. 

o     / 

69  87 
74  10 
78  00 
74  60 

74  66 
76  52 

75  81 
74  85 

74  48 
78  60 
72  01 
69  26 

62  41 
68  46 

67  02 
62  84 

68  12 

61  85 

62  88 

58  84 
60  26 

66  86 

60  01 
60  08 

60  42 

61  12 

62  00 

64  12 

67  00 

68  50 

69  16 

72  50 

76  80 
76  33 
78  18 
78  37 
81  37 

81  21 

81  44 

82  25 

71  00 
64  12 

75  26 
74  55 
74  40 

73  55 
73  28 

63  25 

59  45 

We 

o      / 

138  55 
118  20 
116  00 
11100 

108  47 
97  00 
92  10 
96  80 

92  00 

90  26 
94  16 
81  80 

91  10 
94  10 

92  82 
78  01 

77  28 
71  32 
70  86 
68  12 
64  46 

67  20 

44  84 

45  16 

46  64 

48  27 

49  87 

51  44 
58  42 
53  15 
53  28 
56  06 

68  50 

68  56 

78  00 
70  53 
61  44 

69  15 
64  44 
61  80 

828 
21  60 

18  02 

17  36 

18  30 
20  00 
20  30 

42  00 

43  66 

at. 

h.  fit. 
9  16 
763 
7  44 
7  24 

7  15 
628 
609 
6  22 

608 
602 
6  17 
626 

606 
6  17 
6  10 
6  12 

6  10 
446 
442 
488 
4  19 

429 

258 

8  01 
804 
8  14 

3  18 

827 
885 
883 
334 
844 

436 
436 

4  52 
4  44 
4  07 

4  37 
4  19 
406 

034 
1  27 

1  12 
1  10 
114 
120 

1  22 

2  48 
2  56 

Madras 

268 
258 
268 
258 

118 
287 
U8 
258 

118 
118 
118 
118 

285 
286 
286 
285 

285 
818 
818 
818 

801 

801 

118 
118 
118 
118 
118 

117 
117 
117 
117 
117 

117 
117 
117 
117 
118 

117 
113 
258 

67 
801 

57 
57 
185 
185 
185 
253 
117 

Loeai 

h.  m. 
+  902 

-  821 

-  842 

-  6  67 

+  621 
+10  24 
+  407 

-  8  14 

+  4  18 
+  866 
+  827 

-  066 

+  022 
+  8  18 

+  727 
+  612 

+  6  18 

-  8  10 

-  266 

-  2  18 

-  828 

+  627 

-  466 

-  2  17 

-  264 

-  1  84 

-  1  87 

+  002 

-  0  18 
+  1  27 
+  2  12 
+  4  18 

+  422 
+  424 
+  489 
+  508 

+  427 

+  483 

+  8  47 
+  2  11 

+  827 
+  5  02 

+  402 
+  3  16 
+  8  17 
+  3  02 
+  2  47 
+10  18 

-  2  89 

I  time. 

n.  in. 
+  9  01 

-  782 

-  8  28 

-  668 

+  6  19 
+10  16 
+  868 

-  8  16 

+  406 
+  8  47 
+  828 

-  1  04 

+  016 
+  8  10 
+  720 
+  602 

+  609 

-  848 

-  828 

-  260 

-  8  12 

+  688 

-  604 

-  228 
-805 

-  1  46 

-  1  48 

-  005 

-  025 
+  1  20 
+  206 
+  407 

+  4  16 
+  4  10 
+  4  16 
+  454 
+  4  12 

+  4  31 
+  884 
+  206 

+  806 
+  6  16 

+  842 
+  262 
+  8  13 
+  268 
+  243 
+10  16 

-  246 

Mea» 
Waters 

feeL 
-0.6 
-0.8 
0.0 
+0.8 

-L6 
-0.2 
-0.1 
+0.8 

-0.2 
-0.2 
-L6 
+2.0 

-6.7 
-8.6 
-6.7 
-9.4 

-6,2 
-1.8 
+8.8 
+9.6 
+2,2 

+8.8 

+8.0 
+2.4 
+L0 
+6.8 
+2.7 

+4.1 
+2.0 
-0.2 
-0.1 
+0.1 

-0.8 
-0.2 
+L8 
+2.6 
-0.4 

+6.0 

0.0 

-0.4 

-1.6 
-2.2 

-2.0 
-1.6 
-1.2 
-0.2 
-0.5 
+L6 
-0.2 

I  Low 
Springs. 

feet 

-0.1 

-0.2 

0.0 

0.0 

+0.4 
0.0 

+0.6 
0.0 

+0.6 
+0.6 
+0.4 
+0.9 

-0.9 
-0.4 
-0.9 
-L2 

-0.8 
-K).2 
+1.1 
+2.0 
+0.6 

+0.9 

+L2 
+1.2 
+1.0 
+L6 
+L2 

+1.4 
+L2 
+1.0 
+0.9 
+1.1 

+L1 
+1.0 
+1.4 
+L5 
+0.8 

+2,0 

+0.8 

0.0 

0.0 
-0.2 

0.0 
0.0 
-0.8 
-0.2 
-0.2 
+0.2 
+L0 

0.80 
0.67 
LOZ 
1.29 

0.60 
0.82 
0.86 
L29 

0.88 
0.88 
0.60 
L19 

0.61 
0.78 
a  61 
0.46 

0.70 
a90 
LIO 
1.86 
1.12 

'.    L21 

1 

1.3S 
L21 
0.98 
L09 
1.27 

L41 
LIS 
0.84 
0.86 
0.86 

0.80 
0.81 
L05 
L16 
0.76 

L47 
0.83 
0.84 

0.65 
0.86 

1 

0.56 
0.68 
0.86 
LOO 
0.96 

Bay  of  Mercy 

Madras 

Prince  of  Wales  Strait 

Madras 

Winter  Bay 

Madias 

Charleston 

Melbourne 

Charleston 

Madras 

Bridport  Inlet,  Dealy  Island 

NoHnnmh^rlAiid  Bo^nd .... 

Refuge  Cove,  Wellington  Channel . . 
Grifnths  Island,  Barrow  Strait 

Beechey  Island,  Barrow  Strait 

Port  Leopold,  Barrow  Strait 

Port  Kennedy.  Bellot  Strait 

Fury  and  Hecla  Strait. 

Charleston 

Charleston 

Charleston 

Charleston 

Brest  •••••••••••.. 

HUDSON  BAY. 

Marble  Island 

Port  Churchill 

Brest 

York  Factory 

Brest 

Port  Laperrii  ^re,  Dlgges  Island 

HUDSON  STBAIT. 

StUDart  Bay 

Brest 

Brest 

Liverpool 

Liverpool 

Liverpool 

Sheemess 

Sheemess 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  Entr. . . 
Savannah  Entr. . . 
Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr... 

Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr... 
Charleston 

Savannah  Entr... 

Charleston 

Madras 

Ashe  Inlet 

Koksoak  River,  Ungava  Bay 

Port  Burwell,  Ungava  Bay 

CUHBBBLAJnX  SOUND. 

Kingua  Fiord 

OBEBNLAND. 

WesteoaaL 
Frederiksdal 

Nennortalik 

Jii11<LnifhH4Lh ,,^,^,,,,.^-.-, 

Arsuk 

Godthaab 

Holsteinbors: 

Whaleflsh  Inlands 

Godthavn.  Disco  Island 

Upemivlk 

North  Star  Bay 

Wolstenholm  Sound 

Port  Foulke 

Rensselaer  Bay .• 

Thank  God  Harbor,  Polaris  Bay — 

QBINNELL  LAND. 

r.ape  lAwr^n*^*^- . » r ,  , , t  r r  - 

Fort  Conger.  Discovery  Harbor 

Cane  Sheridan ...................... 

JAN  MATBN. 

MarvM^MS  TRav-.T ,,.,mT---» 

Halifax 

ICELAND. 

Reikiavik 

Sheemess 

Halifax 

OBEENLAND. 

Eatteoatt. 
Cane  Bonren 

Cane  PhiliD  Broke 

Halifax 

Pendulum  Island 

Nagasaki 

Jackson  Island 

Nagasaki 

Cape  Hold- with-Hope  (BroerRuys) . 

NuWblk 

Cane  Farewell 

Nagasaki 

Mski^ras 

L60 

Savannah  Entr... 

0.82 

' 

I 
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1 

p 

Intexral. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pasB. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(S8). 

Neap 

(Np). 

Oreat 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
yal. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWl. 

HHWI. 

LLWl. 

EatL 

1 

2 
8 

4 

460 
12  20 
12  00 

120 

11  05 
700 
6  10 
740 

A.  m. 

5  17a 
12  51a 
12  25a 

1  416 

A*    ffl. 

12  086 
8  11a 
7  07a 
880a 

feet 
1.8 
1.6 
2.8 
2.9 

feet. 
2.8 
2.0 
8.0 
8.8 

feet, 
1.2 
1.0 
1.5 
1.9 

JeeL 
2.9 
2.6 
8.6 
4.8 

feet, 
1.6 
1.6 
1.8 
2.0 

feet. 
0.9 
0.8 
1.0 
1.1 

A.    M. 

fed. 
1.8 
1.7 
2.1 
2.8 

feeL 
1.2 
1.0 
1.6 
1.9 

JeeL 
1.3 
1.2 
1.6 
1.9 

0 

42.0 

90.0 

87.0 

120.0 

5 
6 
7 
8 

188 
12  20 
1150 

005 

800 
6  10 
640 
620 

1696 
12  51a 
12  06a 

0266 

8  49a 
722a 
622a 
7  10a 

8.1 
1.4 
4.4 
2.9 

4.0 
1.8 
6.7 
8.8 

2.0 
0.9 
2.8 
1.9 

4.6 
2.4 
6.1 
4.8 

2.1 
1.4 
2.6 
2.0 

1.1 
0.8 
1.4 
1.1 

2.4 
1.6 
2.9 
2.8 

2.0 
0.9 
2.8 
1.9 

2.1 
1.1 
2.8 
1.9 

132.  OE. 
168.  OW. 
189.  OW. 
148.  OW. 

WetL 

9 
10 
11 
12 

1166 

1188 

1110 

660 

548 
629 
600 
040 

12  14a 

1150a 

1124a 

700a 

6  29a 
468a 
4  18a 
010a 

4.3 
4.3 
8.1 
6.2 

5.6 
6.5 
4.0 
8.0 

2.8 
2.9 
2.1 
4.2 

6.0 
6.8 
4.4 
8.0 

2.5 
2.6 
2.2 
8.1 

1.4 
1.0 
0.8 
1.1 

18  61 
18  00 

2.8 
2.7 
2.8 
8.8 

2.8 
2.8 
2.0 
4.0 

2.8 
2.6 
1.9 
8.6 

187.0 

127.0 

180.0 

81.6 

EaM, 

13 
14 
15 
16 

400 

666 

1106 

862 

• 

10  16 
046 
465 
289 

869a 

666a 

11  04a 

860a 

10  18a 
0  476 
4586 
2486 

8.9 

11.6 

8.9 

6.6 

12.0 

15.6 

12.0 

9.0 

6.1 
6.6 
6.1 
8.8 

8.8 

10.9 

8.8 

6.2 

0.4 
0.4 
0.4 
0.8 

0.2 
0.2 
0.2 
0.2 

........ 

"i'io' 

0.4 
0.4 
0.4 
0.4 

6.0 
7.8 
6.0 
4.6 

4.2 
4.6 
4.2 
8.1 

7.6  W. 

6.0E. 

8.0  E. 

48.  OW. 

WuL 

17 
18 
19 
20 
21 

.8  68 
760 
804 
8  42 
904 

246 
187 
162 
280 
2  62 

862a 

7  46a 

8  01a 
839a 
905a 

2  476 
1  406 

1  686 

2  816 
2  466 

10.2 
19.2 
28.5 
28.9 
15.1 

18.6 
25.1 
81.2 
88.5 
19.7 

6.1 
12.8 
14.4 
17.6 

9.8 

9.8 
18.7 
22.8 
28.6 
14.6 

0.8 
0.8 
0.6 
0.6 
1.4 

0.9 
1.4 
1.4 
1.5 
0.2 

842 
844 
812 

"i'ie* 

1.0 
1.6 
1.6 
1.7 
1.4 

6.8 
12.6 
16.6 
19.2 

9.8 

6.0 

9.6 

11.8 

14.4 

7.1 

48.0 
47.5 
61.0 
42.0 
48.0 

22 

529 

1142 

628a 

11  49a 

15.9 

21.0 

9.8 

16.1 

1.8 

1.6 

242 

2.8 

10.5 

8.0 

60.0 

23 
24 
25 
26 
27 

265 
538 
456 
6  15 
6  12 

9  10 

11  46 

11  09 

008 

000 

t 

259a 

5  88a 

6  01a 
6  19a 
6  16a 

8606 
11  256 
10  466 

-  0  15a 

-  020a 

6.9 
6.8 
5.1 
8.8 
6.6 

9.4 
8.6 
7.0 
12.0 
9.0 

8.8 
8.4 
2.8 
4.8 
3.6 

7.4 
6.7 
5.5 
9.3 
7.1 

2.1 
2.0 
1.8 
2.3 
2.0 

0.6 
0.5 
0.4 
0.6 
0.5 

*"6'26' 

2.1 
2.0 
1.8 
2.4 
2.0 

4.7 
4.8 
8.6 
6.0 
4.5 

8.8 
8.0 
2.5 
4.8 
8.2 

44.5 
46.0 
45.6 
47.0 
48.0 

28 
29 
SO 
81 
32 

6  40 
620 
805 
850 
10  50 

027 
007 
152 
287 
4  88 

6  41a 
622a 
8  07a 
862a 
10  56a 

0  13a 
-  009a 

1  34a 

2  19a 
4  31a 

9.5 
7.6 
5.7 
5.8 
5.8 

12.5 

10.0 

7.5 

7.6 

8.0 

6.0 
4.8 
8.6 
8.7 
3.0 

9.9 
7.9 
6.0 
6.0 
6.0 

20 
1.8 
1.6 
1.6 
0.7 

0.4 
0.3 
0.8 
0.3 
0.6 

707 

2.0 
1.8 
1.6 
1.6 
0.8 

6.2 
5.0 
8.8 
8.8 
4.0 

4.5 
3.6 
2.6 
2.6 
2.8 

51.6 
56.5 
67.0 
57.6 
61.0 

S3 
84 
85 
36 
87 

10  58 
1100 
1114 
1148 
12  14 

446 
4  40 
445 
523 
666 

1105a 
11  07a 

11  20a 
1149a 

12  22a 

4  87a 
482a 
438a 

5  16a 
5  49a 

5.4 
5.5 
7.1 
7.8 
8.9 

7.5 
7.6 
9.9 
10.8 
5.4 

2.9 
2.9 
3.7 
4.1 
2.0 

5.6 
5.6 
7.4 
8.0 
3.8 

0.6 
0.6 
0.7 
0.8 
0.6 

0.6 
0.6 
0.7 
0.7 
0.5 

0.9 
0.9 
1.0 
1.0 
0.7 

3.8 
3.8 
5.0 
5.4 
2.7 

2.6 
2.6 
3.4 
8.9 
2.0 

70.0 
70.0 
80.0 
75.0 
65.0 

38 
39 
40 

1109 
1184 
10  85 

5  01 
520 
420 

11  14a 
11  42a 
10  46a 

4  55a 

5  Ua 
4  06a 

9.9 
4.3 
1.9 

18.8 
5.9 
2.6 

5.1 
2.2 
1.0 

10.1 
4.1 
1.8 

0.9 
0.6 
0.4 

0.8 
0.5 
0.8 

"1424' 

1.2 
0.8 
0.5 

6.9 
3.0 
1.8 

4.8 
2.1 
0.9 

75.0 
67.0 
66.0 

41 

11  21 

607 

11  355 

5  076 

2.8 

8.7 

1.9 

2.9 

0.1 

0.6 

500 

0.6 

1.8 

1.6 

26.5 

42 

6  10 

11  25 

5  18a 

11  24a 

11.5 

14.5 

8.4 

12.6 

0.4 

1.2 

1.3 

7.2 

6.8 

88.5 

48 
44 

45 

46 
47 
48 
49 

1165 
11  10 
11  05 
10  50 
10  85 
620 
400 

5  43 
458 
4  53 
438 
423 
006 
10  18 

12  01a 
11  15a 
11  08a 
10  53a 
10  38a 
6  26a 
405a 

5  41a 
456a 
4  52a 
4  37a 
4  22a 
-  0  19a 
9  506  ' 

2.4 
2.9 
5.3 
6.2 
5.9 
3.6 
5.5 

3.1 
8.7 
6.7 
7.9 
7.5 
4.9 
7.5 

1.8 
2.1 
3.9 
4.5 
4.3 
2.0 
3.0 

8.0 
3.5 
6.2 
7.2 
6.9 
3.9 
5.9 

0.2 
0.2 
0.3 
0.3 
0.3 
1.5 
1.8 

0.6 
0.6 
0.8 
0.9 
0.9 
0.4 
0.5 

" 

0.6 
0.6 
0.8 
0.9 
0.9 
1.5 
1.9 

1.6 
1.8 
3.4 
4.0 
3.8 
2,4 
3.8 

• 

1.5 
1.8 
3.2 
3.7 
3.6 
1.7 
2.6 

35.0 
35.0 
35.0 
36.0 
36.0 
46.5 
44.5 

840 


TABLE  3.— TIDAL  DIFFERENCES 


I 


1 

2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 


17 
18 
19 
20 
21 

22 
23 
24 
26 
26 


27 
28 
29 
30 
81 
82 

88 
84 
86 
86 
87 
88 

39 
40 
41 
42 
48 
44 


46 
46 
47 
48 
49 

50 
61 
62 
63 
64 


65 
56 
67 
58 


SUitlon. 


NORTH  AMBRICA  {East  Coabt). 

hABRADOK. 

Eclipse  Harbor 

Nacnvak  Bay 

Nain 

Hopedale  Harbor 

Indian  Harbor 

Independent  Harbor 

Indian  Tickle 

Seal  lalands 

Venison  Tickle 

Occasional  Harbor 

Fishimr  Ship  Harbor 

Spear  Harbor 

St.  Lewis  Sound 

Chateau  Bay,  Strait  of  Belle  Isle . . . 

Red  Bay,  Strait  of  Belle  Isle 

Forteau  Bay,  Strait  of  Belle  Isle  . . . 

NEWFOU2a>LANI>. 

Eagteocui, 

PlstoletBay 

Hare  Bay 

Canada  Bay 

Cat  Head,  White  Bay 

Fortune  Harbor,  Notre  Dame  Bay. . 

Fogo  Harbor 

Barrow  Harbor,  Bonavista  Bay  . . . . 

Hearts  Content,  Trinity  Bay 

Orace  Harbor,  Concepnon  Bay 

St.  JOHMB 

South  coatt. 

Cape  Race 

Trepassey  Harbor 

St  Mary  Harbor,  St.  Mary  Bay 

Cape  St.  Marv,  Placentia  Bay 

Woody  Island,  Placentia  Bay 

Burin  Harbor,  Placentia  Bay 

Great  Laun 

Miquelon  or  St.  Pierre  Island 

Brunet  Islands 

Grand  Bank  Harbor,  Fortune  Bay. , 
Grand  le  Pierre  H.,  Fortune  Bay . . . 
Breton  Harbor,  Fortune  Bay 

Hermitage  Cove 

Rencontre  Bay 

La  Hune  Bay 

Burgeo  Islands 

LaPoileBay 

Port  Basque 

Weateoatt. 

Ou^fqfSL  Lawrence. 

Codroy  Road 

St.  George  Harbor , 

Frenchman  Cove,  Bay  of  Islands  . 

Bonne  Bay 

Cowhead  Harbor 

Hawke  Harbor 

Port  au  Choix 

Good  Bay 

Castors  Harbor,  St.  John  Bay 

St.  Genevieve  Bay 

QUEBKC. 

Qu^fqfSt.  Lawrerux. 

Belles  Amour  Bay 

Mistanoque  Harbor 

Antrobus  Island 

Wapitagun  Harbor 


Geographic  position. 


LaU< 
tude. 


North. 
o    / 

59  50 
59  06 
66  84 
65  25 
54  30 

63  51 
68  34 
63  14 
62  68 
62  40 

62  86 
62  26 
62  19 
62  00 
51  45 
6127. 


51  82 
61  17 
60  46 
60  06 
49  82 

49  44 

48  40 
47  68 
47  42 
47  84 


46  89 
46  48 
46  65 

46  60 

47  47 
47  02 

46  56 

46  47 

47  16 
47  06 
47  09 
47  80 

47  82 
47  87 
47  83 
47  86 
47  40 
47  85 


47  68 

48  28 

49  00 
49  84 

49  55 

60  37 

50  44 
60  48 

60  54 

61  09 


51  27 
61  16 
50  33 
60  12 


Longitude. 


Arc. 


Time. 


Wett. 


64  10 
63  20 
61  44 
60  20 
57  80 

66  66 
56  00 
55  42 
66  46 
66  47 

55  46 

55  38 

56  44 

65  63 
56  26 
56  28 


66  46 

65  55 

66  08 
56  41 
65  16 

54  16 
68  86 
58  28 
58  18 
62  42 


68  07 
68  88 
68  85 
54  12 
54  18 
66  11 

65.88 
66  09 
56  66 
66  44 

54  46 
66  47 

56  55 
56  87 

66  60 

67  87 

68  23 
59  07 


h.  tn. 


59  24 
68  21 
68  09 
57  67 
57  47 

67  12 
67  21 
67  12 
56  67 
56  48 


57  26 
66  12 

59  17 

60  01 


4 
4 
4 
4 


17 
18 
07 
01 


8  50 

848 
3  44 
348 
848 
8  48 

848 
843 
8  43 
844 
846 
346 


848 
844 
8  45 
3  47 
841 

887 
8  84 
884 
888 
8  81 


882 
884 
884 
887 
8  87 
841 

8  42 
845 
844 
848 
889 
848 

844 
846 
8  47 
850 
854 
856 


Standard  port  for 
reference. 


858 
8  58 
8  58 
8  62 
3  61 

8  49 
8  49 
8  49 
848 
8  47 


860 
868 

8  57 
4  00 


name. 


Charleston . 
Charleston . 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
St.  Johns . . . 
St  Johns... 

Halifax 

Halifax  .... 
Halifax.... 


St.  Johns..., 
Sandy  Hook 
Sandy  Hook 
St.  Johns... 
St  Johns... 

a 

St  Johns . . . 
St  Johns... 
St  Johns... 
St  Johns . . . 
St  Johns . . . 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hoox 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 

Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

HaUfax 
Halifax 
Halifax 
Halifax 
Halifax 


Page. 


118 

113 

89 

89 


89 
89 
89 
89 


89 
63 
68 
57 
57 
57 


68 
89 
89 
63 
68 

53 
68 
58 
58 
58 


89 
89 
89 
89 
99 
89 

89 
89 
89 
89 
89 
89 

89 
89 
89 
89 
89 
89 


HaUfax 
Halifax 
Halifax 
Halifax 


Tidal  differences. 


57 
67 
67 
57 
57 

67 
57 
67 
57 
57 


57 
67 
57 
57 


Time. 


HW. 


LW. 


Local  time. 


h.  m. 
+0  13 
-0  47 
-0 
-2 
-1 


83 
03 
23 


-0  53 
-1  06 
-1  03 
-0  66 
-0  65 

-0  49 
+0  28 
-0  19 
-0  36 
+0  67 
+157 


h.  m. 
+0  02 
-0  58 
-0  87 
-2  07 
-1  27 

-0  67 
-110 
-107 
-100 
-0  69 

-0  58 
+0  21 
-0  21 
-1  12 
+0  10 
+1  09 


Time  meridian, 
BOP  W. 


+0  28 
+0  39 
-102 
-0  11 
-0  04 

-0  07 
-1  12 

+0  08 

-0  01 

000 


-1  12 
-1  10 
-0  80 
+0  28 
-l>0  08 
+0  48 

+0  14 
+0  85 
+1  04 
+0  48 
+1  05 
+0  62 

+0  46 
+0  58 
+0  44 
+0  89 
+1  11 
+1  15 


+0  59 


+0  21 
+0  86 
-1  16 
-0  18 
-0  06 

-0  09 
-1  14 
+0  06 
-0  08 
000 


-1  16 
-1  14 
-0  84 
+0  19 
-0  01 
+0  89 

+0  10 
+0  81 
+1  00 
+0  44 
+1  01 
+0  48 

+0  42 
+0  54 
+0  40 
+0  85 
+107 
+111 


+1 
+1 
+1 


09 
22 
88 


+1  42 

+1  55 
+1  SO 
+1  66 
+2  00 
+2  06 


+0  47 
+2  20 
+2  24 
+2  28 


+0  29 
+0  87 
+0  46 
+0  67 
+1  08 

+1  12 
+1  06 
+1  18 
+1  15 
+121 


-0  01 

+1  25 
+1  21 
+0  26 


Height 


HW. 


LW. 


Mean  Low 
Water^nings. 


feet. 

-0.8 

-0.6 

+0.9 

+L2 

+L4 

+0.4 
+0.6 
+0.2 
+0.2 
-0.4 

+0.2 
+0.9 
+0.2 
-2.0 
-2.0 
-1.2 


-0.2 

+L6 

0.0 

+1.0 

+a6 

+0.9 

+a8 

+0.6 

+0.9 

0.0 


+1.0 
+1.2 
+2.0 

+L7 
+1.6 
+L0 

+L6 
+1.2 
+1-0 
+0.8 
+1.4 
+1.7 

+1.6 
+1.0 
+L0 
+0.8 
+0.7 
+0.3 


-0.9 
-1.2 
-0.8 
-0.6 
-0.4 

-0.6 
+1.0 
+0.8 
-L2 
-0.2 


-1.6 
-0.6 
-1.2 
-L2 


/eeL 

+0.6 

+0.7 

+0.8 

+0.8 

+0.8 

+0.7 
+0.7 
+0.7 
+0.7 
+0.6 

+0.7 
+0.1 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.8 
+0.6 
+0.2 

0.9 

+0.1 
+0.2 

0.0 
+0.1 

0.0 


+0.8 
+0.8 
+L0 
+0.9 
+0.8 
+0.6 

+0.8 
+0.8 
+0.8 
+0.8 
+0.8 
+0.9 

+0.8 
+0.8 
+0.8 
+0.8 
+0.7 
+0.7 


+0.1 
0.0 
0.0 
0.0 
0.0 

+0.1 

+0.2 

+0.8 

0.0 

0.0 


Ratio 

of 
ranges. 


0.0 

+0.1 

0.0 

0.0 

0.71 
0.7S 
1.04 
1.11 
1.18 

0.94 
0.98 
0.89 
0.89 
0.81 

0.89 
1.81 
1.04 
0.56 
0.56 
0.73 


I 


0.96 
1.13 
0.85 
1.35 
1.23 

1.31 
1-27 
1.19 
1.81 
LOO 


L04 
1.06 
1.21 
1.16 
LIS 
1.04 

L13 
1.06 
1.04 
1.00 
1.11 
1.15 

1.18 
1.02 
1.04 
1.00 
0.96 


I 


0.77 
O.70 
0.82 
0.84 
0.89 

0.87 
1.17 
L1& 
0.75 
0.94 


0.66 
0.87 
0.73 
0.78 
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1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
thecom- 
paas. 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

Neap 

(NpJ. 

Great 
tropic 

(Go), 

HWQ, 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

s 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West, 

h.  m. 

/i.  m. 

h.  fn. 

h,  m. 

feeL 

feet. 

feet. 

feet. 

feet 

feet. 

h.  fn. 

feet 

feet. 

feet. 

o 

1 

800 

148 

806a 

1215 

3.7 

5.0 

2.0 

4.0 

1.5 

0.4 

1.5 

2.5 

1.7 

47.6 

2 

700 

048 

706a 

0  215 

3.8 

5.2 

2.1 

4.1 

1.5 

0.4 

1.6 

2.6 

1.8 

45.0 

8 

7  00 

048 

6  57a 

1076 

4.9 

6.6 

3.0 

5.4 

1.3 

0.3 

1.4 

8.2 

2.8 

41.0 

4 

680 

11  43 

5  27a 

12  01a 

5.2 

6.9 

8.2 

5.7 

1.4 

0.8 

1.4 

3.4 

2.6 

89.0 

5 

6  10 

12  28 

6  07a 

12  40a 

5.3 

7.0 

3.2 

5.8 

1.6 

0.3 

1.4 

3.5 

2.7 

38.5 

6 

640 

028 

686a 

0485 

4.4 

5.8 

2.7 

4.9 

1.8 

0.3 

1.8 

2.9 

2.2 

88.0 

7 

627 

0  15 

624a 

0886 

4.6 

6.0 

2.8 

5.1 

1.3 

0.3 

1.8 

3.0 

2.3 

37.0 

8 

680 

0  18 

626a 

0886 

4.2 

5.6 

2.6 

4.7 

1.3 

0.3 

1.3 

2.8 

2.1 

37.0 

9 

687 

025 

683a 

0465 

4.2 

5.5 

2.6 

4.7 

1.3 

0.3 

1.3 

2.8 

2.1 

36.5 

10 

688 

026 

684a 

0  475 

3.8 

5.0 

2.8 

4.3 

1.2 

0.8 

1.2 

2.6 

1.9 

36.0 

11 

644 

0  82 

640a 

0625 

4.2 

5.5 

2.6 

4.7 

1.8 

0.3 

1.3 

2.8 

2.1 

86.0 

12 

7  12 

100 

706a 

1216 

8.4 

4.5 

2.0 

3.8 

1.1 

0.2 

1.1 

2.2 

1.7 

86.0 

13 

680 

0  18 

6  26a 

0426 

2.7 

8.5 

1.6 

8.1 

1.0 

0.2 

1.0 

1.8 

1.4 

35.5 

14 

780 

105 

6  57a 

1  095 

2.4 

3.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

86.0 

16 

900 

225 

8  27a 

2296 

2.4 

3.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

34.0 

16 

10  00 

824 

980a 

3286 

3.1 

4.0 

2.0 

8.7 

0.2 

1.4 

1.4 

2.0 

2.2 

34.0 

17 

729 

117 

724a 

1436 

2.5 

3.3 

1.5 

2.9 

1.0 

0.2 

1.0 

1.6 

1.8 

34.0 

.  18 

828 

2  16 

825a 

2886 

5.3 

7.0 

3.2 

5.8 

1.4 

0.8 

1.4 

3,5 

2.7 

38.5 

19 

686 

024 

682a 

0446 

4.0 

5.2 

2.4 

4.4 

1.2 

0.8 

1.2 

2.6 

2.0 

82.5 

20 

650 

088 

646a 

1006 

3.5 

4.6 

2.1 

8.9 

1.1 

0.2 

1.2 

2.3 

1.8 

31.5 

31 

704 

052 

700a 

1  146 

3.2 

4.0 

1.9 

8.6 

1.1 

0.2 

1.1 

2.0 

1.6 

31.0 

22 

706 

056 

7  01a 

1  146 

3.4 

4.5 

2.1 

8.8 

1.1 

0.2 

1.1 

2.2 

1.7 

82.0 

28 

608 

12  16 

569a 

12  87a 

3.3 

4.4 

2.0 

8.7 

1.1 

0.2 

1.1 

2.2 

1.7 

31.0 

24 

728 

1  11 

7  19a 

1  346 

8.1 

4.1 

1.9 

8.4 

1.1 

0.2 

1.1 

2.0 

1.6 

80.0 

26 

7  15 

106 

7  lla 

1246 

8.4 

4.5 

2.1 

3.8 

1.1 

0.2 

1.1 

2.2 

1.7 

29.6 

26 

712 

101 

7  07a 

1266 

2.5 

3.3 

1.5 

2.9 

1.0 

0.2 

620 

1.0 

1.6 

1.8 

29.5 

27 

660 

038 

6  47a 

0  676 

4.9 

6.5 

8.0 

5.4 

1.8 

0.8 

L4 

3.2 

2.5 

28.5 

28 

6§0 

088 

6  47a 

0666 

5.0 

6.6 

8.1 

5.5 

1.4 

0.8 

1.4 

3.8 

2.5 

28.6 

29 

780 

118 

7  27a 

1846 

5.7 

7.5 

8.6 

6.8 

1.6 

0.3 

1.4 

3.8 

2.9 

28.6 

80 

820 

208 

8  17a 

2256 

5.4 

7.2 

3.3 

6.9 

1.4 

0.8 

1.4 

8.6 

2.7 

28.5 

81 

800 

148 

7  57o 

2066 

5.3 

7.0 

3.2 

6.8 

1.4 

0.8 

1.4 

8.5 

2.7 

29.0 

82 

885 

228 

682a 

2  426 

4.9 

6.5 

3.0 

6.4 

1.8 

0.8 

1.4 

3.2 

2.5 

28.0 

88 

805 

1  68 

80fia 

2  116 

5.8 

7.0 

3.2 

5.8 

1.4 

0.8 

1.4 

8.5 

2.7 

27.6 

84 

82S 

2  11 

820a 

2296 

5.0 

6.6 

3.1 

6.5 

1.4 

0.3 

1.4 

8.8 

2,5 

27.0 

86 

858 

2  41 

660a 

8006 

4.9 

6.5 

3.0 

6.4 

1.8 

0.3 

1.4 

8.2 

2.6 

28.0 

86 

888 

226 

885a 

2  446 

4.7 

6.2 

2.9 

5.2 

1.8 

0.3 

1.3 

3.1 

2.4 

28.0 

37 

900 

248 

8  57a 

3066 

5.2 

6.9 

3.2 

5.7 

1.4 

0.3 

1.4 

3.4 

2.6 

28.5 

88 

842 

280 

889a 

2  476 

5.4 

7.1 

3.3 

5.9 

1.4 

0.8 

1.4 

8.6 

2.7 

28.6 

89 

885 

228 

882a 

2406 

5.3 

7.0 

3.2 

6.8 

1.4 

0.8 

1.4 

3.5 

2.7 

28.6 

40 

845 

2  88 

8  41a 

2586 

4.8 

6.3 

2.9 

6.8 

1.8 

0.8 

1.4 

8.2 

2.4 

28.0 

41 

880 

2  18 

8  27a 

2  876 

4.9 

6.4 

3.0 

6.4 

1.8 

0.3 

1.4 

3.2 

2.6 

28.0 

42 

822 

2  10 

8  19a 

2286 

4.7 

6.2 

2.9 

5.2 

1.3 

0.8 

1.8 

8.1 

2.4 

27.6 

48 

850 

288 

8  47a 

2566 

4.6 

6.0 

2.8 

5.1 

1.8 

0.8 

1.3 

3.0 

2.8 

27.0 

44 

862 

240 

648a 

3006 

4.2 

5.5 

2.6 

4.7 

1.8 

0.8 

1.8 

2.8 

2.1 

26.5 

46 

850 

282 

822a 

2866 

8.3 

4.3 

2.1 

3.9 

0.2 

1.4 

1.4 

2.2 

2.2 

27.0 

.  46 

906 

245 

8  87a 

2  496 

3.0 

8.9 

1.9 

8.5 

0.2 

1.3 

1.8 

2.0 

2.0 

28.0 

47 

920 

258 

854a 

3  016 

3.5 

4.5 

2.3 

4.1 

0.2 

1.4 

1.4 

2.2 

2.3 

29.6 

48 

980 

806 

904a 

3  096 

3.6 

4.6 

2.8 

4.1 

0.2 

1.5 

1.5 

2.3 

2.4 

80.5 

49 

9  40 

3  18 

9  14a 

3  166 

8.8 

4.9 

2.5 

4.4 

0.2 

1.5 

1.5 

2.4 

2.5 

31.0 

60 

965 

824 

928a 

3286 

3.7 

4.8 

2.4 

4.8 

0.3 

1.5 

1.5 

2.4 

2.4 

82.0 

51 

950 

820 

928a 

8236 

5.0 

6.5 

8.2 

5.7 

0.8 

1.7 

1.7 

3.2 

8.2 

32.0 

62 

956 

325 

938a 

8286 

4.9 

6.4 

3.2 

6.6 

0.8 

1.7 

1.7 

3.2 

3.2 

82.0 

68 

10  00 

327 

9  81a 

3  316 

3.2 

4.1 

2.1 

8.8 

0.8 

1.4 

1.4 

2.0 

2.2 

82.5 

64 

10  10 

385 

9  45a 

8  886 

4.0 

5.2 

2.6 

4.6 

0.8 

1.5 

1.6 

2.6 

2.6 

83;0 

66 

846 

2  10 

8  15a 

2  146 

2.8 

3.6 

1.8 

3.3 

0.6 

1.3 

1.3 

1.8 

1.9 

83.5 

66 

10  15 

8  88 

948a 

8  376 

8.7 

4.8 

2.4 

4.8 

0.7 

1.0 

1.5 

2.4 

2.4 

33.0 

67 

10  15 

325 

945a 

3296 

3.1 

4.0 

2.0 

3.7 

1.0 

1.0 

1.8 

2.0 

2.1 

81.0 

66 

10  15 

226 

945a 

2  306 

3.1 

4.0 

2.0 

8.7 

1.0 

0.8 

1.3 

2.0 

2,1 

8ao 

1 

842 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


Geographic  position. 


NORTH  AMERICA  (East 
Coast)  —Continued. 

QUEBEC— continued. 

QvJtfofSl,  Xawrmoe— Continued. 

1  KeffashkaBay 

2  Little  Natashquan  Harbor 

3  Ajppeetetat  Bay 

4  Mingan  Harbor 

AfdUotH  Itkmd. 

6  West  Point  light 

6  Bear  Bay 

7  East  Point 

8  Southwest  Point  Light 

St.  Lawrence  River. 

9  Cape  Rosier  Light 

10  Cape  Magdalen  Light 

11  Martin  River  Light 

12  Carousel  Light 

13  Cawee  Island 

14  Cape  Chatte  Light 

16  Point  de  Monts  light 

16  Matane  Light 

17  UtUeMeus 

18  Manicouagan  Shoal  Light 

19  Father  Point  Light 

20  Bio  Island 

21  Tadousac,  &iguenay  River 

22  Chicoutimi  ^  Saguenay  River 

28  Brandy  Pots  Light 

24  Murray  Bay 

26  Orignaux  Point  Light 

26  Coudres  Island 

27  L'Wet 

28  Beaujeu  Channel 

29  Grosselsle 

30  Berthier 

81  St.  Laurent  Light,  Orleans  Island. . 

82  Quebec  Dry  Dock 

88  St  Nicholas 

84  St.  Augustin 

86  Ste.  Croix 

86  Point  Platon 

37  Orondine  Light 

88  Cape  Roche  Light 

89  Batiscan  Light 

40  Champlain  light 

41  ThreeRlvers 

QuIfqfSL  Lawrence. 

42  O'Hara  Point  Light.  GaBp4  Bay. . . . 

48  Cape  Despair  Light 

44  Maguereau  Point,  Chaleur  Bay . . . . 

46  Carlisle,  Chaleur  Bay 

46  Carleton  Point,  Chaleur  Bay 

MEW  BBUN8WICK. 

Qvlf  qf  SL  Lawrence. 

47  Gampbellton,  Chaleur  Bay 

48  Dalhousie,  Chaleur  Bay 

49  Bathurst,  Chaleur  Bay 

50  Caraquette,  Chaleur  Bay 

61  Mlscou  Harbor,  Chaleur  Bay 

52  North  Tracadio  Gully  Light 

63  Lower  Neguac,  Miramichi  Bay 

54  Richibucto  Head  Light 

66  Shediac  Island  Light 

66  Jourimain  Islet  Light ^ 

67  Cape  Tormentine 


Lati- 
tude. 


North. 

o  / 

60  11 
60  12 
50  19 
60  17 

49  62 
49  31 
49  08 
49  24 

48  62 

49  16 

49  13 

50  06 
49  60 
49  06 

49  20 
48  62 

48  41 

49  06 
48  81 

48  24 
48  09 
48  84 
47  62 
47  89 

47  80 
47  21 
47  08 
47  06 
47  02 

46  66 
46  62 
46  49 
46  42 

46  45 
46  87 
46  40 
46  36 

46  88 
46  81 
46  26 
46  20 

48  60 
48  26 
48  12 
48  01 
48  06 

48  01 
48  04 
47  89 
47  60 

47  66 
47  30 
47  16 
46  40 

46  16 
46  10 
46  07 

Longitude. 


Arc. 


Time. 


WetL 


61  16 
6160 

63  00 

64  02 


64  32 
62  26 
61  39 
68  86 


64  12 
66  19 
66  09 

66  28 

67  07 
66  46 


67  22 

67  88 

68  01 
68  12 
68  28 

68  68 

69  43 
71  06 

69  41 

70  06 

70  02 
70  26 
70  22 
70  29 
70  40 

70  48 
7103 
7112 
7124 

7128 

71  45 

71  61 

72  04 

72  10 
72  16 
72  21 
72  88 


64  82 
64  18 
64  46 
66  20 
66  07 


66  40 
66  21 
66  87 
64  54 

64  29 
64  62 
66  03 
64  42 

64  82 
63  48 
63  46 


A.  fn. 
406 
407 
4  12 
4  16 


4  18 
4  10 
407 
4  14 


4 
4 
4 
4 
4 
4 


4 
4 
4 
4 
4 

4 

4 

4 
4 
4 

4 

4 
4 
4 

4 

4 
4 

4 
4 

4 
4 
4 
4 

4 
4 
4 
4 


17 
21 
25 
26 
28 
27 


29 
80 
82 
33 
84 

36 
39 
44 

39 
41 

40 
42 
41 
42 
48 

48 
44 

45 
46 

46 
47 
47 
48 

49 
49 
49 
60 


Standard  port  for 
reference. 


18 
17 
19 
21 
24 


4 
4 

4 
4 

4 
4 
4 
4 

4 

4 
4 


27 
25 
22 
20 

18 
19 
20 
19 

18 
15 
15 


Name. 


Halifkx 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York , 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

NewYork 

New  York 

NewYork 

New  York 

NewYork 

NewYork 

NewYork 

NewYork 

NewYork 

NewYork 

NewYork 

NewYork 

New  York 

NewYork 

New  York 

NewYork 

NewYork 

Halifax 

Halifax 

Halifax 

Halifax 

Hall&ix 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 

Halifax 


Page 


Tidal  differences. 


57 
57 
57 
57 


67 
57 
57 
67 


85 
86 
85 
85 
85 
85 


85 
86 
86 
86 
85 

86 

85 
85 
85 
85 

85 
85 
86 
86 
85 

85 
85 
85 
86 

85 
85 
85 
86 

86 
86 
85 
85 


67 
67 
67 
57 
57 


57 
67 
57 
57 

67 
67 
57 
57 

57 
67 
57 


Time. 


HW. 


LW. 


Time  meridian^ 
ecP  W. 


h,  m. 
+  248 
+  306 
+  320 
+  655 


+  6  41 

+  468 

+  8  25 

+  6  04 


+ 
+ 
+ 
+ 
+ 
+ 


607 
6  19 
627 
6  84 
638 
6  46 


h.  n. 
+  1  08 
+  1  47 
+  208 
+  4  88 


+  6  18 
+  8  36 
+  202 
+  629 


+ 
+ 
+ 
+ 
+ 
+ 


4 
6 
6 
6 
6 


66 

09 
80 
29 
36 


6  20 


Time  meridian, 
76°  W. 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


6 
6 
5 
6 
6 


46 
49 
51 
64 
64 


569 
6  26 
6  43 

6  40 
722 

7  29 
7  58 
869 
9  19 
9  17 


+  984 
+  968 
+10  14 
+10  49 

+1100 
+11  45 
+11  66 
-12  16 

-1152 
-10  56 
-10  24 
-9  61 


+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


5 
5 
6 
6 
6 


22 
26 
27 
06 
30 


6  88 
606 

7  42 

6  19 

7  10 

7  18 
760 
865 
9  16 
9  41 


+10  00 
+10  36 
+1100 
+11  35 

+11  62 
+13  00 
+13  11 
-10  31 

-10  00 
-859 
-8  17 
-  7  36 


Time  meridian. 
6CP  W. 


+ 

+ 
+ 
+ 
+ 


706 
624 

6  61 

7  18 
7  30 


+  833 

+  7  41 

+  7  29 

+  7  12 

+  6  55 
+  8  11 
+  9  48 
-  1  39 


+ 
+ 


000 
1  32 
287 


+ 
+ 
+ 
+ 
+ 


48 
17 
62 
628 
6  47 


6 
6 
5 


+  8  01 
+  6  57 
+  7  17 
+  700 

+  648 
+  8  14 
+  954 
-  1  31 

+  008 
+  1  40 
+  2  16 


Height. 


HW. 


LW. 


Meanl/no 
Water  Springs. 


feet. 

-  L2 

-  L2 

-  L2 

-  0,6 


-  0.6 

-  1.2 
-*  1.6 
+  0.7 


+ 
+ 
+ 
+ 
+ 


0.8 
1.6 
2.4 
3.2 
4.0 
7.5 


6.6 
6.0 
7.6 
6.9 
8.4 


+  8.8 
+11,6 
+  6.9 
+1L6 

+n.2 

+12.1 

+n.6 

+12.6 
+12.6 
+18,6 

+11.6 
+12.2 
+  9.6 
+U.2 

+10.6 
+  9.4 

+  8.8 
+  8.7 

+  L2 

-  1.4 
-2.1 

-  8.2 


0.2 
0.8 
0.6 
0.6 
2.6 


+  4.4 

+  8.4 

+  0.9 

0.0 

-  1.2 

-  2.6 

-  2.6 

-  2.2 

-  i.2 

-  LO 

-  1.1 


/eeL 
0.0 
0.0 
0.0 

+0.1 


+0.1 
0.0 
0.0 

+0.1 


+0.4 
+0.4 
+0.4 
+0.4 
+0.6 
+1.1 


+1.0 
+0.6 
+L1 
+0.7 
+L2 

+0.8 
+L0 
+0.7 
+1.0 
+1.4 

+1.1 
+1.6 
+1.0 
+L6 
+L1 

+1.6 
+L0 
+0.8 

+L4 

+1.4 
+a.2 
+L2 
+0.6 

+0.4 

+0.2 

+0.1 

0.0 


0.0 

0.0 

+0.2 

+0.1 

+0.2 


+0.4 
+0.4 
+0.8 
+0.2 

0.0 
-0.2 
-0.2 
-0.2 

-a  2 

0.0 
-0.1 


Ratio 

of 
ranges.' 


0.78 
0.78 
0.73 
0.87 


0.87 
0.73 
0.66 
1.15 


Lll  I 

1.27 

1.45 

1.61 

1.80 

2.46 


2.26 
2.20 
2.46 
2.41 
2.64 

2.80 
8.40 
2.41 
8.40 
8.21 

8.60 
8.80 
3.61 
8.49 
3.82 

8.80 
3.52 
2.96 
8.21 

8.11 
2.8S 
2.74 
1.73 


L21 

0.64 

0.61 

0.25 

0.96 

0.82 

0.84  . 

0.87 

1.54 

1.92 
1.7S 
1.15 
0.98  j 

0.73  i 
0.45 
0.42 
0.51 

0.51 
0.75 
0.77 
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J 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

i 

1 
Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
CSg). 

Neap 

(NpJ. 

Qreat 
tropic 

(Oc). 

HWQ. 

LWQ, 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tionof 
the  com- 
pass. 

Jz; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

West. 

rftfl   7/i» 

A.  tn. 

A.  m. 

h,  in. 

feet. 

feet. 

feet. 

/eeL 

feet. 

/eeL 

h.  m. 

feet. 

feet. 

feet. 

0 

1 

10  80 

303 

10  00a 

8075 

3.1 

4.0 

2.0 

3.7 

1,2 

0.5 

1.8 

2.0 

1.7 

29.0 

2 

10  45 

840 

10  15a 

8  445 

8.1 

4.0 

2.0 

3.7 

1.2 

0.5 



1.3 

2.0 

1.7 

29.0 

8 

10  55 

8  51 

10  26a 

8555 

3.1 

4.0 

2.0 

3.7 

1.2 

0.5 

1.3 

2.0 

1.7 

28.5 

4 

101 

622 

0345 

6  265 

8.7 

4.8 

2.4 

4.3 

1.4 

0.5 

1.5 

2.4 

2.0 

27.5 

6 

145 

■  700 

1  18b 

7  045 

3.7 

4.8 

2.4 

4.3 

1.1 

0.5 

1.5 

2.4 

2.0 

27.0 

6 

0  10 

525 

12  06a 

5295 

3.1 

4.0 

2.0 

3.7 

1.1 

0.5 

1.8 

2.0 

1.7 

27.5 

7 

1105 

855 

10  35a 

3  595 

2.8 

3.6 

1.8 

3.8 

1.1 

0.5 

1.3 

1.8 

1.6 

27.5 

8 

112 

7  15 

0465 

7  185 

.4.9 

6.0 

3.7 

5.4 

L2 

0.6 

1.5 

8.0 

2.8 

27.0 

9 

125 

640 

1  215 

7  035 

4.9 

5.5 

4.1 

5.3 

1.6 

0.8 

1.8 

2.8 

2.4 

25.5 

10 

188 

650 

1276 

7155 

5.6 

6.4 

4.7 

6.0 

1.8 

0.8 

2.0 

8.2 

2.8 

25.5 

11 

137 

5  57 

1  325 

7205 

6.4 

7.8 

5.4 

6.8 

1.9 

0.9 

2.1 

8.6 

8.2 

25.0 

12 

143 

705 

1  885 

7  275 

7.1 

6.1 

6.0 

7.6 

2.0 

0.9 

2.2 

4.0 

8.5 

26.0 

13 

145 

7  10 

1405 

7  315 

7.9 

9.0 

6.6 

8.4 

2.0 

1.0 

2.3 

4.5 

8.9 

25.0 

14 

1  55 

756 

1  555 

8  185 

10.8 

18.0 

8.3 

12.0 

2.0 

1.2 

2.5 

6.5^ 

6.0 

24.5 

15 

153 

756 

1495 

8  185 

9,i 

12.0 

7.7 

1L2 

2.6 

1.1 

2.6 

6.0 

6.5 

24.5 

16 

156 

758 

1  515 

8  165 

9.7 

11.0 

8.1 

10.3 

2.6 

1.1 

2.6 

5.5 

4.8 

28.5 

17 

155 

758 

1  515 

8  155 

10.8 

18.0 

8.8 

12.2 

2.7 

1.1 

2.7 

6.5 

6.0 

28.0 

18 

1  67 

786 

1  585 

7585 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

5.2 

23.5 

19 

166 

759 

1525 

8  155 

11.6 

14.0 

9.0 

18.0 

2.8 

1.1 

2.7 

7.0 

6.4 

22.5 

ao 

1  59 

805 

1555 

8  215 

12.3 

.  i4.p: 

10.3 

12.9 

8.0 

1.2 

2.9 

7.0 

6.1 

22.0 

21 

^23 

880 

2205 

8455 

15.6 

17.  p 

12.6 

15.7 

8.8 

1.8 

3.2 

8.5 

7.4 

21.5 

22 

284 

10  00 

2305 

10  175 

10.6 

12.0 

8.9 

11.2 

2.8 

1.1 

2.7 

6.0 

5.1 

20.0 

23 

2  87 

848 

2845 

8585 

15.0 

.     17.  P. 

12.6 

15.7 

3.8 

1.3 

8.2 

8.5 

7.4 

21.0 

24 

8  17 

982 

8  145 

9  475 

14.1 

17.0 

10.9 

15.8 

3.3 

1.3 

8.2 

8.6 

7.7 

20.5 

25 

325 

9  41 

8225 

9565 

15.4 

17.5 

12.9 

16.1 

8.3 

1.4 

3.3 

8.8 

7.6 

20.5 

26 

3  51 

10  10 

3485 

10  265 

14.5 

17.5 

11.2 

16.2 

3.3 

1.4 

3.8 

8.8 

8.0 

20.0 

27 

454 

1117 

4  515 

11  815 

15.9 

18.0 

13.8 

16.6 

3.4 

1.4 

3.3 

9.0 

7.9 

19.5 

28 

5  12 

11  86 

5095 

.     11  605 

15.4 

18.5 

11.9 

17.1 

3.4 

1.4 

3.8 

9.2 

8.4 

19.5 

29 

509 

12  00 

5065 

12  145 

16.8 

19.0 

14.1 

17.5 

8.5 

1.4 

3.4 

9.5 

8.8 

18.5 

80 

526 

12  19 

5235 

ooea 

14.5 

17.5 

11.2 

16.2 

8.3 

1.4 

3.4 

8.8 

8.0 

18.5 

81 

5  49 

029 

5465 

044a 

15.5 

17.6 

13.0 

16.2 

8.4 

1.4 

3.8 

8.8 

7.7 

18.5 

82 

6  04 

052 

6025 

106a 

18.1 

14.9 

10.9 

18.6 

8.0 

1.3 

17  48 

8.0 

7.4 

6.4 

17.5 

88 

638 

126 

6355 

1  42a 

14.1 

17.0 

10.9 

15.7 

3.2 

1.8 

2.8 

8.5 

7.7 

17.5 

84 

649 

143 

6455 

200a 

13.7' 

16.5 

10.6 

15.8 

8.1 

1.2 

2.8 

8.2 

7.4 

17.6 

85 

783 

250 

7295 

soea 

12.5 

15.0 

9.6 

14.0 

8.0 

1.2 

2.6 

7.5 

6.8 

17.0 

86 

7  48 

8  01 

7385 

8  21a 

12.1 

14.5 

9.3 

18.6 

8.0 

1.1 

2.4 

7.2 

6.6 

17.0 

87 

8  21 

4  0b 

8  165 

429a 

7.6 

8.6 

6.4 

8.1 

2.4 

1.0 

2.3 

4.3 

3.7 

16.5 

88 

844 

438 

8885 

508a 

5.3 

6.0 

4.4 

6.7 

2.0 

0.8 

1.9 

8.0 

2.6 

16.5 

89 

941 

539 

9855 

606a 

2.8 

3.2 

2.8 

3.1 

1.4 

0.6 

1.4 

1.6 

1.4 

16.5 

40 

10  12 

6  21 

10  085 

7  01a 

2.2 

2.5 

1.8 

2.5 

1.3 

0.5 

1.2 

1.2 

1.1 

16.5 

41 

10  44 

7  02 

10  825 

7  56a 

1.1 

1.8 

0.9 

1.3 

0.9 

0.4 

0.9 

0.6 

0.5 

16.0 

42 

209 

7  80 

1  405 

7  845 

4.1 

5.0 

3.1 

4.7 

1.4 

0.3 

1.4 

2.5 

2.2 

25.5 

43 

129 

700 

1095 

7085 

3.5 

4.5 

2.8 

4.1 

1.4 

0.3 

1.4 

2.2 

2.0 

25.0 

44 

1  54 

738 

1265 

7  375 

8.6 

4.7 

2.3 

4.2 

1.5 

0.3 

1.5 

2.4 

2.0 

24.0 

45 

2  19 

807 

1  525 

8  115 

8.7 

4.8 

2.4 

4.3 

1.5 

0.3 

1.5 

2.4 

2.1 

24.0 

46 

2  28 

828 

2  055 

8265 

6.6 

8.0 

4.9 

7.3 

1.7 

0.8 

1.7 

4.0 

3.4 

28.5 

47 

828 

934 

3095 

9  375 

8.3 

10.0 

6.1 

9.1 

2.0 

0.3 

........ 

2.0 

5.0 

4.3 

28.0 

48 

238 

882 

2  185 

8  355 

7.4 

9.0 

5.5 

8.2 

1.9 

0.8 

1.9 

4.5 

3.8 

28.0 

49 

229 

855 

2065 

8585 

4.9 

6.8 

8.2 

5.6 

1.7 

0.3  ' 

1.7 

8.2 

2.6 

23.0 

50 

2  14 

840 

1  495 

8485 

4.2 

5.4 

2.7 

4.8 

1.6 

0.3 

1.6 

2.7 

2.2 

23.0 

51 

1  59 

825 

1  295 

8295 

3.1 

4.0 

2.0 

8.7 

1.3 

0.8 

1.8 

2.0 

1.7 

24.0 

62 

3  14 

955 

2  375 

10  005 

1.9 

2.4 

1.2 

2.2 

1.1 

0.4 

1.1 

1.2 

1.1 

24.0 

53 

460 

1184 

4  135 

11  395 

1.8 

2.3 

1.2 

2.2 

0.9 

0.5 

1.0 

1.2 

1.1 

23.5 

54 

550 

0  10 

5  175 

0  14a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.6 

1.1 

1.4 

1.3 

23.0 

55 

780 

1  60 

6  575 

1  54a 

2.2 

2.8 

1.4 

2.7 

0.9 

0.9 

1.1 

L4 

1.4 

22.5 

56 

905 

325 

8865 

3  29a 

8.2 

4.2 

2.1 

3.8 

0.6 

1.0 

1.4 

2.1 

2.0 

23.0 

57 

10  09 

4  01 

9  415 

406a 

8.3 

4.0 

2.5 

4.0 

0.6 

1.4 

1.4 

2.0 

2.1 

28.0 

844 


TABLE  3.— TIDAL  DIFFERENCES 


il 


fa 


1 

2 
8 
A 

6 

6 
7 
8 
9 
10 

11 
12 
18 
14 


16 
16 


17 
18 
19 
20 
21 


22 
28 
24 
25 


26 
27 
28 
29 
80 
81 
82 


88 
84 
85 
86 
87 

88 
89 
40 
41 
42 

43 
44 

45 
46 
47 

48 
49 
60 
51 
52 


Geographic  portion.  «^°i":lJKr  '^' 


reference. 


Station. 


NORTH  AMERICA  (East 
Coast  )— Con  tinned . 

PBINCE  EDWARD  ISLAXD. 

QvJlfqfSL  Xat&ren«0— Continued. 


North  Point  Light 47 


Alberton 

Richmond  Harbor 

Grand  Rustico  Light . . . 
8t.  Peters  Harbor  bight. 


North, 


East  Point  Light 

Sourls 

Georgetown  Harbor  Light 

Cape  Bear  Light 

Charlottetown 


Hillsboro  River  Head 

Crapaud  Light 

Summerside,  Bedeque  Bay 
Mlnimegash  Light 


ISLANDS. 

QiUf  of  St.  Lawrtnce. 

St.  Paul  Island,  Northeast  Light .. 
Magdalen  Islands,  Grindstone  I'd. 

NOVA  SOOTIA. 

QvJlf  <4  St,  Lawrtnce. 

Pugwash  Harbor  Light 

Tabimagouche  Harbor 

Pictou  Harbor  Light 

Gape  George  Light 

Pomquet  Harbor 

.   CAPS  BBSTON  ISLAND. 

CMScftSt.  Lawrence. 


Gut  of  Canso,  North  Entrance 

Port  Hood  Light 

Chetican  Island  Light 

Cape  North 


CMtercoatt. 

Neal  Harbor 

St.  Anne  Harbor  Light. . 
Sydney  Harbor  Light . . . 

filenadouBay 

Louisburg  Harbor  Light. 

St.  Peter  Bay  Light 

Arichat  Harbor  Light . . . 


NOYA  SCOTIA. 

Oviercoatl. 

Gut  of  Canso,  South  Entrance  . . 

Guysboro  Light 

Canso  Harbor  Light 

Whitehaven 

Country  Harbor,  Island  Harbor. 


Liscomb  Harbor  Light 

Sheet  Harbor 

Ship  Harbor 

Jedore  Harbor 

Halifax 


Sable  Island,  north  side . 
Sable  Island,  south  side . 

Blind  Bay 

St.  Margaret  Bay 

Mahone  Bay 


46  48 
46  84 
46  28 
46  26 

46  27 
46  20 
46  10 
46  01 
46  12 

46  28 
46  18 
46  24 
46  58 


47  14 
47  28 


45  52 
45  46 
45  41 
45  68 
45  89 


45  42 

46  00 

46  88 

47  02 


46  49 
46  17 
46  18 
45  59 
45  55 
45  41 
45  80 


45  81 
45  28 
45  21 
45  12 
45  10 

44  59 
44  53 
44  46 
44  42 
44  40 

43  57 
48  55 

44  28 
44  85 
44  28 


Lunenburg \  44  23 


Port  Medway 
Liverpool  Bay 
Port  Mouton  . 
PortEbert 


44  08 
44  02 
48  56 
43  48 


63  59 

64  08 
63  45 
68  17 
62  45 

61  58 

62  17 
62  81 
62  27 
68  07 

62  49 

63  29 

63  47 

64  14 


60  06 

61  57 


68  40 
68  10 
62  40 
6155 
61  56 


61  82 
61  82 
61  00 
60  28 


to20 
60  82 
60  13 
59  48 

59  67 

60  50 

61  08 


61  15 
61  29 

60  59 

61  08 
61  41 

61  58 

62  31 

62  48 

63  01 
63  85 

59  55 

60  00 
63  50 

63  58 

64  17 

64  18 
64  85 
64  42 
64  49 
64  56 


4 
4 
4 
4 
4 


16 
16 
15 
18 
11 


408 
4  69 
4  10 
4  10 
4  12 


Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 

Halifax. 
Halifax. 
Halifax. 
Halifax. 
Halifax. 


;  Halifax. 
Halifax. 


4  11 
4  14 
4  15  '  Halifax 

4  17     Halifax 


01 
08 


4  15 
4  18 
4  11 
408 
406 


406 
406 
404 
402 


01 
02 
01 
69 
00 
08 
04 


4  05 
406 
404 
4  05 
407 


08 
10 
11 
12 
14 

00 
00 
15 
16 
17 

17 
18 
19 
19 
20 


Halifax. 
Halifax. 


Halifax 
Halifax 
Halifax 
Halifax 
Hallf^ 


Halifax 
Halifax 
Halifax 
Halifax 

Hali&ix 
Halifax 
Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 

Halifax 
Halifax 
Halifax 
Halifax 
Halifax 


57 
57 
57 
57 
57 

57 
57 
57 
67 
57 

57 
67 
57 
57 


57 
57 


57 
57 
57 
67 
67 


67 
67 
67 
57 


57 
57 
57 
57 
57 
57 
57 


57 
57 
57 
57 
57 

57 
67 
57 
57 
57 

57 
57 
57 
57 
67 

57 
57 
57 
57 
57 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  ifMridian, 
60°  W. 


h.fii. 
+  9  13 
+10  86 
+10  48 
+10  88 
+10  50 


+ 
+ 
+ 
+ 
+ 


0  87 

0  57 

1  22 

1  17 

2  46 


+  8  45 

+  206 
+  804 
+  954 


+  044 
+  1  06 


+ 

+ 
+ 
+ 
+ 


2 
2 
2 
1 
1 


+ 
+ 

+ 
+ 


+ 
+ 


+ 
+ 

+ 


+ 
+ 

+ 

+ 
+ 


60 
18 
14 
29 
45 


+  1  44 
+  1  12 
+  1  06 
+  0  49 


25 
89 
20 
10 
08 
80 
11 


022 
028 
0  01 
002 
0  16 


0 
0 
0 
0 
0 


05 
13 
02 
06 
00 


0  33 
188 
008 
000 
0  01 


0 
0 
0 
0 
0 


08 
01 
06 
20 
18 


htVli. 

+  9  16 
+10  89 
+10  46 
+10  41 
+1102 


+ 
+ 
+ 
+ 
+ 


028 
0  18 
060 
088 
2  21 


+  2  47 
+  2  14 
+  248 
+10  02 


+ 
+ 


0  18 
088 


+ 
+ 
+ 
+ 

+ 


2  18 
146 
1  88 

0  67 

1  18 


+  1  16 
+  042 
+  086 
+  0  19 


+ 
+ 
+ 
+ 


0 
0 
0 
0 
0 
0 
0 


+ 
+ 


+ 
+ 

+ 


+ 

+ 
+ 
+ 
+ 


022 
028 
0  01 
002 
0  16 

005 

0  18 
002 
006 
000 

083 

1  83 
008 
000 
0  01 

008 
0  01 
006 
020 
0  18 


Height. 


HW. 


LW. 


Mean  Low 
Water  Springe. 


Seet. 

-2.6 

-2.6 

-8.2 

-8.4 

-8.6 

-8.5 
-1.9 
-2.1 
-LO 
+0.9 

+8.2 
+0.9 
+0.2 
-2.6 


-2.8 
-2.6 


fed,. 

-0.2 

-0.2 

-0.2 

-0.2 

-0.4 

-0.8 

-0.1 

0.0 

0.0 

+0.8 

+0.6 
+0.8 
+0.2 
-0.2 


-0.1 
-0.2 


0.0 
+0.6 
-L2 
-2,2 
-2.0 


+0.2 
+0.2 

0.0 
-0.2 

0.0 


I 


-2.0 

-L6 

2.8 

-2.0 


0.0 
0.0 
0.0 
0.0 


25 

-0.7 

-0.1 

89 

+0.7 

+0.1 

20 

-0.2 

0.0 

10 

+0.3 

+0.1 

03 

-0.2 

0.0 

80 

+0.7 

+0.1 

11 

-0.2 

0.0 

+0.4 
+L0 
+1.1 
+L2 
+L1 

+1.1 
+L2 
+L1 
+1.0 
0.0 


-1.1 

-1.0 

+2.1 

+L8 

+2.1 

+1.6 

+2.4 

+2.5 

+2.1 

+2.4 

0.0 
+0.2 
+0.1 
+0.2 
+0.1 

+0.1 

0.0 

+0.1 

+0.2 

0.0 

-0.1 
-0.2 
+0.8 
+0.2 
+0.8 

+0.8 
+0.4 
+0.8 
+0.8 
+0.2 


Ratio 

of 
ranges. 


0.45 
0.42 
0.83 
0.28 
0.23 

0.26 
0.69 
0.64 
0.75 
L15 

L62 
L15 
LOl 
0.45 


0.49 
0.42 


0.98 
L06 
0.70 
0.51 
0.66 


0.66 
0.6S 
a49 
0.C6 


0.87 
1.16 
0.96 
1.06 
0.9S 
L15 
0.96 


1.06 
1.22 
1.24 
127 
1.34 

1.24 
1.25 
1.24 
1.22 
1.00 

0.77 
0.80 
1.48 
1.86 
1.48 

1.88 
L50 
1.62 
L48 
L60 


I 


AND  TIDAL  CONSTANTS. 


845 


Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 

paas. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Qc). 

UWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

3 
525 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

' 

. 

West. 

h,  m. 

h.  tn. 

h.  ffi. 

h,  tn. 

SteL 

Jeet. 

feet. 

SeeL 

feet. 

fed. 

A.  m. 

feet. 

feeL 

feeL 

o 

1 

4  19 

1100 

8  426 

11066 

1.9 

2.4 

1.2 

2.2 

0.9 

0.4 

1.1 

1,2 

1.2 

24.0 

2 

642 

12  23 

5056 

003a 

1.9 

2.4 

1.2 

2.2 

0.8 

0.4 

1.1 

1,2 

1.2 

24.0 

8 

560 

006 

5086 

0  12a 

1.4 

1.8 

0.9 

1.8 

0.6 

0.5 

0.9 

0.9 

1.0 

28.6 

4 

5  47 

003 

5086 

009a 

1.2 

1.6 

0.8 

1.5 

0.6 

0.6 

0.8 

0.8 

0.9 

24.0 

5 

6  10 

026 

6  176 

082a 

1.0 

1.3 

0.6 

1.3 

0.6 

0.6 

0.8 

0.6 

0.8 

24.0 

6 

8  16 

220 

7286 

226a 

1.1 

1.4 

0.7 

1.4 

0.2 

0.8 

0.8 

0.7 

1.0 

24.6 

7 

835 

209 

8036 

2  13a 

2.5 

8.2 

1.6 

8.0 

0.2 

1.2 

1.-2 

1.6 

1.7 

24.0 

8 

859 

240 

8256 

245a 

2.8 

3.0 

1.5 

2.8 

0.8 

1.2 

1.2 

1.5 

1.6 

24.0 

9 

854 

223 

8  26f) 

2  27a 

8.2 

4.2 

2.1 

8.8 

0.4 

1.4 

1.4 

2.1 

2.2 

28.5 

10 

10  21 

409 

9686 

4  I2a 

4.9 

6.4 

8.2 

5.5 

0.8 

1.4 

1.7 

8.2 

8.0 

28.0 

11 

11  21 

486 

11  026 

4  89a 

6.9 

9.0 

4.5 

7.7 

1.4 

1.6 

2.0 

4.5 

4.0 

24.0 

12 

989 

400 

9  166 

408a 

4.9 

6.4 

8.2 

5.6 

1.4 

1.4 

1.7 

8.2 

2.9 

23.0 

13 

10  86 

488 

10  126 

186a 

4.8 

5.6 

2.8 

4.9 

1.4 

0.5 

1.6 

2.8 

2.8 

28.5 

14 

500 

1145 

4  286 

11506 

1.9 

2.4 

1.2 

2.2 

1.0 

0.5 

1.1 

1.2 

1.1 

24.0 

15 

880 

2  12 

7666 

2  16a 

'  2.1 

2.7 

1.4 

2.6 

0.1 

1,1 

15  04 

1.1 

1.4 

1.5 

26.0 

16 

845 

225 

8086 

280a 

1.8 

2.8 

1.2 

2.2 

0.1 

1.0 

1.0 

1.2 

1.8 

25.0 

17 

10  22 

408 

9  576 

406a 

4.2 

5.4 

2.7 

4.8 

0.5 

1.5 

1.6 

2.7 

2.8 

22.5 

18 

962 

888 

9206 

886a 

16 

6.0 

3.0 

6.2 

0.8 

1.5 

1.6 

8.0 

8.0 

22.6 

19 

960 

822 

9236 

826a 

3.0 

8.9 

2.0 

8.6 

0.8 

1.8 

1.8 

2.0 

2.0 

22.5 

20 

908 

2  49 

8866 

263a 

2.2 

2.8 

1.4 

2.7 

0.2 

1.1 

1.1 

1,4 

1.6 

28.5 

21 

925 

800 

8586 

818a 

2.4 

3.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

28.5 

22 

926 

8  10 

8586 

8  14a 

2.4 

3.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

24.0 

23 

86S 

286 

8  216 

240a 

2.7 

8.6 

1.8 

8.2 

0.2 

1.8 

1.8 

1.8 

1.9 

24.0 

24 

860 

282 

8  166 

2  87a 

2.1 

2.7 

1.4 

2.6 

0.2 

1.1 

1.1 

1.4 

1.5 

25.0 

25 

885 

2  17 

8026 

2  21a 

2.4 

8.1 

1.6 

2.9 

0.2 

1.2 

1.2 

1.6 

1.7 

25.5 

26 

8  11 

224 

746a 

2296 

8.7 

4.5 

2.8 

4.1 

0.5 

1.0 

1.1 

2.2 

2.8 

25.6 

27 

825 

287 

8  14a 

2486 

4.9 

6.0 

8.7 

6.8 

0.5 

1.0 

1.1 

8.0 

2.8 

25.0 

28 

606 

2  19 

758a 

2  246 

4.1 

5.0 

3.1 

4.4 

0.5 

0.9 

1.0 

2.5 

2.8 

25.0 

29 

8Q0 

2  11 

746a 

2  186 

4.5 

5.5 

3.4 

4.8 

0.6 

0.9 

1.0 

2.8 

2.5 

25.0 

80 

745 

167 

7  31a 

2046 

4.1 

5.0 

3.1 

4.4 

0.6 

0.9 

1.0 

2.5 

2.8 

25.0 

81 

7  16 

1  27 

702a 

1  836 

4.9 

6.0 

8.7 

5.8 

0.5 

1.0 

1.1 

3,0 

2.8 

24.5 

82 

756 

207 

7  41a 

2  146 

4.1 

5.0 

8.1 

4.4 

0.5 

0.9 

1.0 

2.5 

2.8 

24.0 

S3 

806 

2  17 

754a 

2286 

4.6 

5.6 

3.4 

5.0 

0.5 

0.9 

1.0 

2,8 

2.6 

24.0 

84 

805 

2  17 

7  57a 

2286 

5.2 

6.4 

8.9 

5.6 

0.6 

1.0 

1.1 

8.2 

3.0 

23.5 

35 

748 

165 

7  31a 

2  016 

5.8 

6.5 

4.0 

5.7 

0.5 

1.0 

1.1 

8.2 

8.0 

28.5 

86 

7  45 

167 

738a 

2036 

5.4 

6.6 

4.1 

5.8 

0.5 

1.0 

1.1 

8.8 

3.0 

23.6 

87 

726 

187 

7  18a 

1  436 

5.8 

6.5 

4.0 

6.7 

0.5 

1.0 

1.1 

8.2 

3.0 

28.0 

88 

746 

1  67 

783a 

2086 

5.3 

6.6 

4.0 

5.7 

0.5 

1.0 

1.1 

8.2 

8,0 

22.6 

89 

750 

208 

788a 

2096 

5.4 

6.5 

4.0 

6.8 

0.5 

1.0 

1.1 

3.2 

8.0 

22.0 

40 

7  39 

1  61 

7  27a 

1  576 

5.3 

6.6 

4.0 

5.7 

0.6 

1.0 

1.1 

8.2 

3,0 

22.0 

41 

780 

1  42 

7  18a 

1  486 

5.2 

6.4 

4.0 

5.7 

0.5 

1.0 

1.1 

8.2 

3.0 

21.5 

42 

788 

146 

7  21a 

1  626 

4.8 

5.2 

3.2 

4.7 

0.5 

1.0 

8  20 

1.0 

2.6 

2.5 

21.5 

43 

7  16 

127 

659a 

1  856 

3.3 

4.0 

2.5 

8.6 

0.4 

0.8 

0.9 

2.0 

1.9 

22.0 

44 

6  15 

027 

5  69a 

0  856 

3.4 

4.1 

2.6 

8.7 

0.4 

0.8 

0.9 

2.0 

1.9 

22.0 

46 

780 

142 

7  19a 

1  486 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

1.2 

3.8 

8.4 

21.0 

46 

782 

1  44 

720a 

1  506 

5.8 

7.1 

4.4 

6.2 

0.6 

1.1 

1.2 

3.6 

8.2 

21.0 

47 

780 

142 

7  19a 

1  486 

6.1 

7.5 

4.6 

6.6 

0.6 

1.1 

1.2 

8.8 

3.4 

20.5 

48 

789 

161 

7  27a 

1576 

6.7 

7.0 

4.3 

6.1 

0.6 

1.1 

1.2 

8.5 

3.2 

20.0 

49 

7  81 

143 

7  21a 

1  486 

6.4 

7.9 

4.8 

6.8 

0.6 

1.1  ' 

1.2 

4.0 

8.6 

20.0 

60 

785 

1  47 

7  24a 

1  526 

6.5 

8.0 

4.9 

6.9 

0.6 

1.1 

1.2 

4.0 

3.6 

20.0 

51 

7  49 

2  01 

788a 

2  076 

6.1 

7.5 

4.6 

6.5 

0.6 

1.1 

1.2 

3.8 

8.4 

19.5 

52 

746 

1  58 

7  86a 

2046 

6.4 

7.8 

4.8 

6.8 

0.6 

1.1 

1.2 

3.9 

3.6 

19.5 

346 


TABLE  3.— TIDAL  DIFFERENCES 


%4 

B 


Station. 


1 
2 
8 

4 
6 


6 

7 

8 

9 

10 

11 
12 
18 
14 
15 
16 

17 
18 
19 
20 
21 
22 


23 
24 
25 
26 
27 

28 
29 
80 
SI 
82 
83 
84 


85 
86 
87 
88 
89 

40 
41 
42 
43 
44 

45 
46 

47 
48 
49 

50 
51 
62 
58 
54 

65 
56 
67 
58 
59 

60 
61 
62 
63 
64 


NORTH  AMERICA  (East 
Coast)— Continaed. 

NOVA  SCOTIA— continued. 

Outer  cocut— Continued. 

Rugged  Island  Harbor 

ShelDume 

Negro  Harbor 

Barrington 

Cape  Sable  Light 

Bay  qf  Pundy. 

Seal  Island  Light 

Pubnico 

Argyle 

Yarmouth 

Grand  Passage,  St  Marx  Bay 

Petite  Passage,  St  Marv  Bay 

Weymouth,  St  Mary  Bay 

DigbyPier 

Annapolis 

PortCieoige 

Isle  Haute  Light 

Black  Rock  Light 

Spencer  Anchorage 

Parrsboro,  Mlnas  Basin 

Horton  Bluff,  Minas  Basin 

Noel  Bay,  Minas  Basin 

SpicerCove 

NEW  BRX7MBWicK-*-oontinaed. 

BayqfFundy. 

Sackvllle 

Grindstone  Island  Light 

Folly  Point 

Monckton  Railway 

Quaco 

St.  John  Harbor 

Lepreau  Bay 

L'Etang 

Welchpool,  Campobello  Island 

Fish  Head,  Grand  Manan  Island. . . 
Seal  Cove,  Grand  Manan  Island.... 
Machias  Seal  Island  Light 

XAnCB. 

Eastport 

Gleason  Cove,  Western  Passage  .... 

Robbinston,  St.  Croix  River 

Dochet  Island  Lt,  St  Croix  River. . 
Ledge,  St  Croix  River,  N.  B 

Calais,  St  Croix  River 

Deep  Cove,  CobscookBay 

Garnet  Point,  Cobscook  Bay 

Coffin  Point  Cobscook  Bay 

Bitch  Islands,  Cobscook  Bay 

Federal  Harbor,  Cobscook  Bay 

Lubec  

West  Quoddy  Head 

Moose  Cove 

Cutler,  Little  River. 

Starboard  Island,  Machias  Bay 

Machiasport,  Machias  River 

Bare  Cove,  Little  Kennebec  Bay. . . 
Roque  I.  Harbor,  Englishman  Bay. 
Moose  Peak  Light 

Jonesport,  Moofaeabec  Reach 

Nash  Island  Light 

Glbbs  Island,  Pleasant  River 

Addison  Point  Pleasant  River 

Trafton  Island,  Narraguagus  Bay .. 

Millbridge,  Narraguagus  Bay 

Pigeon  Hill  Bay 

Goods  Point,  Dyer  Bay 

Jetteaus  Point,  Gouldsboro  Bay. . . .. 
Indian  Harbor > 


Geographic  position. 


Longitude. 


Lati- 
tude. 


North. 

o    f 

43  42 
43  45 
48  34 
43  33 
43  23 


43  24 
48  88 
43  42 

43  50 
.44  15 

44  28 
44  27 
44  41 

44  45 

45  00 
45  15 

45  10 
45  20 
45  23 
45  07 
45  19 
45  25 


45  58 
45  48 

45  52 

46  06 
45  21 

45  14 
45  07 
45  04 
44  58 
44  47 
44  88 
44  80 


44  54 

44  58 

45  05 
45  08 
45  10 

45  11 
44  54 

44  66 
44  52 
44  52 

44  52 
44  52 
44  49 
44  44 

44  89 

44  86 
44  42 
44  37 
44  84 
44  28 

44  32 
44  28 
44  83 
44  37 
44  29 

44  32 
44  27 
44  27 
44  28 

44  24 


Arc.  I  Time. 


West. 


65  06 
65  19 
65  25 
65  84 
65  37 


66  01 
65  47 

65  50 

66  08 
66  20 

66  12 
66  01 

65  46 

66  80 
65  09 
65  01 

64  46 
64  42 
64  19 
64  18 
68  45 
64  54 


64  22 
64  27 
64  84 

64  47 

65  82 

66  04 
66  81 
66  60 
66  67 
66  44 

66  50 

67  06 


66  59 

67  03 
67  06 
67  06 
67  12 

67  17 
67  01 
67  07 
67  07 
67  09 

67  04 
66  69 

66  59 

67  06 
67  IS 

67  23 
67  24 
67  26 
67  31 
67  32 

67  36 
67  45 
67  46 
67  45 
67  50 

67  53 
67  52 
67  55 
67  59 
67  58 


h.tn. 


4 
4 
4 

4 

4 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 


4 
4 
4 

4 

4 

4 
4 

4 
4 
4 

4 
4 


20 
21 
22 
22 
22 


24 
23 
23 
25 
25 

25 
24 
23 
22 
21 
20 

19 
19 
17 
17 
16 
20 


17 
18 
18 
19 
22 

24 

26 
27 
28 
27 
27 
28 


428 
428 
428 
429 
4  29 

429 
4  28 
428 
428 
429 

428 
428 
428 
428 
429 


4 
4 

4 
4 

4 

4 
4 
4 
4 

4 


80 
80 
30 
30 
30 

30 
31 
31 
31 
31 


4  82 
4  31 
432 
432 
482 


Standard  port  for 
reference. 


Name. 


Halifax 
Halifax 
Halifax 
Hallfckx 
Halifiix 


St.  John,  N.  B.., 
St.  John,  N.  B . . , 
St  John,  N.  B... 
St  John,  N.  B... 
St  John.  N.  B... 

St  John,  N.  B... 
St  John,  N.  B.., 
St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 

St  John,  N.  B... 
St  John,N.  B... 
St  John,  N.  B.., 
St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 


St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B . . . 
St  John,  N.  B... 
St  John,  N.  B... 

St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 
St  John,  N.  B... 


St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St.  John,  N.  B 
St  John,  N.  B 

St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 
St  John,  N.  B 

St  John,  N.  B 
St  John,  N.  B 
St.  John,  N.  B 
St  John,  N.  B 
St  John.  N.  B 

St  John,  N.  B 
St  John,  N.  B 
St  John.  N.  B 
Boston.. 
Boston.. 


Boston. 
Boston. 
Boston. 
Boston. 
Boston. 

Boston. 
Boston. 
Boston. 
Boston. 
Boston. 


Page. 


67 
57 
67 
67 
67 


61 
61 
61 
6] 
61 

61 
61 
61 
61 
61 
61 

61 
61 
61 
61 
61 
61 


61 
61 
61 
61 
61 

61 
61 
61 
61 
61 
61 
61 


61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
69 
69 

69 
69 
09 
69 
69 

69 
69 
69 
69 
69 


Tidal  diflerances. 


Time. 


HW. 


LW. 


7\me  Meridian. 
60P  W. 


A.  tfi. 
+0  10 
+0  22 
+0  23 
+122 
+1  17 


-133 
-158 
-1  56 
-1  06 
-0  80 

-0  33 
-0  25 
-0  17 
+0  07 
-0  06 
-0  03 

+0  04 
+0  18 
+0  64 
+106 
+1  15 
+0  18 


+0  81 
+0  22 
+0  26 
+0  47 
+0  13 

000 
000 
+0  02 
+0  08 
-0  02 
-0  21 
-0  07 


m. 
10 


h. 
+0 
+0  22 
+0  23 
+122 
+1  17 


-186 
-156 
-1  49 
-1  16 
-0  28 

-0  27 
-0  21 
-0  16 
+0  11 
+0  12 
+0  26 

+0  88 
+0  68 
+181 
+160 
+169 
+0  67 


+140 
+1  21 
+120 
+161 
+0  67 

000 
+0  04 
+0  06 
+0  09 
+0  26 
+0  01 
+0  07 


Time  meridian, 
7S^W. 


-0  66 
-0  50 
-0  49 
-6  47 
-0  40 

-0  27 
-0  50 
-0  44 
-0  25 
+0  06 

-0  40 


-1 
-1 
-1 
-1 


00 
06 
07 
07 


-106 
-103 
-110 
-0  49 
-0  50 

-0  44 
-0  51 
-0  41 
-0  20 
-0  44 

-0  40 
-0  42 
-0  48 
-0  44 
-0  46 


-0  50 
-0  42 
-0  40 
-0  86 
-0  28 

-0  16 
-0  40 
-0  83 
-0  11 
+0  29 

-0  28 
-0  49 
-108 
-1  04 
-1  04 

-0  66 
-0  62 
-0  69 
-0  42 
-0  44 

-0  43 
-0  51 
-0  87 
-0  21 
-0  46 

-0  80 
-0  44 
-0  48 
-0  44 
-0  46 


Height 


HW. 


LW. 


Main  Lovf 
WaterSpringa. 


feet. 
+  2.1 
+  1.6 
+  1.6 
+  5.2 
+  6.3 


-10.4 

-rlLl 

-10.4 

-  7.4 

-  2.8 


1.7 
0.2 
8.5 
4.6 
7.6 
8.6 


+n.4 

+14.2 
+18.0 
+22.6 
+25.0 
+12.2 


+20.0 
+16.1 
+19.8 
+2L8 
+  6.8 

0.0 
+  0.6 

-  0.6 

-  0.8 

-  1.8 

-  8.6 

-  6.5 


feet 
+0.3 
+0.2 
+0.2 
+0.6 
+0.6 


-0.6 
-0.7 
-0.6 
-0.4 
-0.2 

-0.1 
0.0 
+0.3 
+0.4 
+0.6 
+0.6 

+0.8 
+L0 
+L2 
+L6 
+1.6 
+L0 


+1.4 
+L1 
+L4 
+L4 
+0.4 

0.0 
0.0 
0.0 
+0.2 
-0.1 
-0.2 
-0.3 

Mean  Low 
Water. 


+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 


4.1 
8.9 
8.1 
2.7 
2.8 

2.0 
8.6 
8.2 
4.0 
4.7 

3.1 
4.8 
6.6 
7.6 
8.4 

9.4 
9.8 
9.9 
2.7 
2.2 

L9 
1-4 
L7 
2.2 
L6 

1.7 
1.6 
1.8 
1.2 
0.9 


-1.4 
-1.4 
-L4 
-1.4 
-1.4 

-1.4 
-1.4 
-1.4 
-1.4 
-1.4 

-L4 

-L4 
-1.4 
-L4 
-L4 

-1.4 

-1.4 

-L4 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

ao 


EUtio 

of 

ranges. 


L43 
1.88 
L33 
2.09 
2.12 


0.54 
0.50 
0.54 
0.67 
0.87 

0.92 
1.01 
1.15 
1.20 
1.33 
1.38 

1.51 
1.68 
1.80 
2.01 
2.11 
1.M 


1.89 
1.72 
1.89 
1.97 
1.26 

LOO 
1.08 
0.97 
0.98 
a94 
0.ft4 
P.  73 


0.87 
0.88 
0.92 
D.94 
0.96 

0.97 
0.89 
0.91 
0.8B 
0.84 

0.92 
0.84 
a75 
0.71 
0.67 

0.82 
0.G2 
0.59 

1. 
1. 


1.20 
1.15 
1.18 
1.28 
1.16 

1.18 
1.16 
1-14 
1.12 
1.09 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

Varia- 

1 

Mean. 

Tropic. 

1 

Mean 
(Mn). 

Spring 

Neap 

(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

0 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

. 

West. 

k.  m. 

A.  tn. 

h.  m. 

A.  fit. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

A.  m. 

feet. 

feet. 

feet. 

0 

1 

7  88 

1  50 

7  27o 

1  565 

6.1 

7.6 

4.6 

6.5 

0.6 

1.1 

1.2 

3.8 

3.4 

19.5 

2 

7  49 

2  01 

7  87a 

2  076 

5.7 

7.0 

4.8 

6.1 

0.6 

1.1 

1.2 

3.6 

3.2 

19.0 

S 

7  49 

2  01 

7  37a 

2  075 

5.7 

7.0 

4.3 

6.1 

0.6 

1.1 

1.2 

3.5 

3.2 

19.0 

4 

848 

800 

8  41a 

8045 

9.0 

11.0 

6.7 

9.5 

0.7 

1.8 

1.4 

5.5 

4.9 

19.0 

5 

842 

255 

833a 

8005 

9.1 

11.0 

6.8 

9.6 

0.6 

1,1 

1.3 

6.5 

8.8 

19.0 

6 

985 

323 

930a 

3  295 

11.2 

12.8 

9.5 

11.0 

1.0 

0.9 

1.3 

6.4 

6.7 

18.5 

7 

9  11 

804 

906a 

3  105 

10.5 

12.0 

8.9 

10.3 

1.0 

0.8 

1.2 

6.0 

5.1 

19.0 

8 

9  13 

8  11 

906a 

8  175 

11.2 

12.8 

9.6 

11.0 

1.0 

0.9 

1.8 

6.4 

5.7 

19.0 

9 

10  01 

8  42 

966a 

8  475 

14.0 

16.0 

11.8 

13.8 

1.1 

1.0 

1.4 

8.0 

7.1 

19.0 

10 

10  37 

4  30 

10  33a 

4  845 

18.2 

20.8 

15.4 

17.9 

1.3 

1.1 

1.6 

10.4 

9.2 

19.0 

11 

10  84 

4  31 

10  80a 

4855 

19.8 

22.0 

16.8 

19.0 

1.8 

1.1 

1.7 

11.0 

9.7 

19.0 

12 

10  43 

438 

10  89a 

4425 

21.1 

24.1 

17.9 

20.7 

1.4 

1.2 

1.8 

12.0 

10.6 

19.5 

18 

10  52 

444 

10  48a 

4  405 

24.1 

27.5 

20.4 

23.6 

1.5 

1.3 

1.9 

13.8 

12.1 

20.0 

14 

11  17 

5  12 

11  14a 

5  165 

25,1 

28.7 

21.2 

24.7 

1.5 

1.8 

1.9 

14.4 

12.6 

20.0 

15 

11  05 

5  14 

11  Ola 

5  145 

27.8 

32.0 

23.3 

28.6 

1.5 

1.8 

1.9 

16.0 

14.2 

21.0 

16 

11  09 

529 

1106a 

5825 

28.9 

83.0 

24.4 

28.4 

1.6 

1.4 

2.0 

16.5 

14.6 

21.0 

17 

11  17 

5  42 

.  11  14a 

5  465 

81.5 

36.0 

26.$ 

81.0 

1,7 

.    1.6 

2.2 

18.0 

16.7 

21.5 

18 

1131 

602 

1126a 

6035 

84.0 

39.0 

28.4 

35.0 

1.9 

1.6 

2.3 

19.6 

,   17.4 

21.5 

19 

12  09 

637 

11  41a 

6  845 

87.7 

43.0 

31.9 

37.1 

1.9 

1.6 

2.3 

21.5 

18.9 

22.0 

20 

12  21 

656 

12  18a 

6695 

42.0 

48.0 

35.5 

41.4 

2.0 

1.7 

2.5 

24.0 

21.1 

22.0 

21 

007 

7  07 

0045 

7  105 

44.2 

60.5 

87.4 

43.6 

2.0 

1.7 

•.••.... 

2.5 

;     25.2 

22.2 

21.5 

22 

1125 

600 

11  22a 

6035 

32.2 

87.0 

26.9 

33.2 

2.0 

1.7 

2.5 

18.5 

16.5 

21.5 

28 

11  46 

6  46 

11  53a 

6  495 

89.6 

45.2 

33.5 

39.0 

1.9 

1.6 

2.4 

22.6 

19.9 

22.5 

24 

1136 

6  26 

11  83a 

.     6295 

85.9 

41.0 

80.4 

35.8 

1.8 

1.5 

2.3 

20.5 

18.1 

22.5 

25 

11  89 

6  25 

11  86a 

6285 

89.4 

47.0 

83.8 

38.8 

1.9 

1.6 

2.4 

22.5 

19.8 

22.5 

26 

12  00 

665 

11  57a 

6585 

41.2 

47.0 

84.9 

40.6 

1.9 

1.7 

2.5 

23.5 

20.7 

22.5 

27 

1123 

558 

11  20a 

6  015 

26.3 

80.0 

22.2 

25.8 

1.5 

1.8 

2.0 

15.0 

18.3 

21.0 

28 

11  08 

4  59 

11  04a 

5085 

20.9 

23.8 

17.6 

21.3 

1.4 

1.4 

806 

1.8 

11.9 

10:7 

20.5 

29 

11  06 

5  01 

11  02a 

5065 

21.5 

24.5 

18.2 

21.0 

1.4 

1.2 

1.8 

12.2 

10.8 

20.0 

80 

11  07 

502 

llOSa 

5065 

20.8 

28.8 

17.1 

21.0 

1.4 

1.2 

1.9 

11.6 

10.4 

19.0 

81 

11  07 

504 

1103a 

5085 

20.4 

23.5 

17.0 

21.1 

1.8 

1.2 

1.8 

11.8 

10.3 

19.0 

82 

11  08 

522 

10  59a 

5265 

19.7 

22.5 

16.7 

19.4 

1.3 

1.1 

1.7 

11.2 

9.8 

19.5 

83 

10  44 

4  57 

10  89a 

5025 

17.5 

20.0 

14.8 

17.2 

1.3 

1.1 

1.6 

10.0 

8,8 

19.0 

84 

10  57 

5  02 

10  52a 

5  075 

,      15.7 

18.0 

13.2 

16.3 

1.2 

1.1 

1.6 

9.0 

8.0 

18.6 

35 

1109 

505 

11  04a 

5095 

18.2 

20.7 

15.5 

18.4 

1.4 

1.8 

8  14 

9.1 

9.2 

19.0 

86 

11  14 

518 

11  09a 

5  175 

18.4 

20.9 

15.6 

18.6 

1.4 

1.8 

9.2 

9.4 

19.0 

87 

1115 

5  15 

11  10a 

5  195 

19.2 

21.8 

16.8 

19.4 

1.4 

1.3 

9.6 

9.8 

19.0 

38 

11  16 

5  18 

11  11a 

5225 

19.6 

22.3 

16.7 

19.8 

1.4 

1.3 

9.8 

10.0 

19.0 

89 

11  23 

526 

11  18a 

5305 

20.0 

22.8 

17.0 

20.2 

1.4 

1.3 

*•*••••• 

10.0 

10.2 

19.0 

40 

11  86 

5  39 

11  81a 

5  435 

20.8 

28.1 

17.2 

20.5 

1.4 

1.8 

%   T 

10.1 

10.8 

19.0 

41 

11  14 

5  15 

1109a 

5  195 

18.7 

21.3 

15.9 

18.9 

1.4 

1.8 

9.3 

9.5 

19.0 

42 

1120 

522 

11  15a 

5265 

19.1 

21.8 

16.2 

19.3 

1.4 

1.3 

9.6 

9.8 

19.0 

43 

11  39 

544 

11  84a 

5485 

18.8 

20.8 

15.5 

18.5 

1.4 

1.3 

9.1 

9.3 

19.0 

44 

12  11 

6  23 

12  06a 

6  275 

17.6 

20.0 

14.9 

17.8 

1.4 

1.8 

• 

8.8 

9.0 

19.0 

46 

11  24 

527 

11  19a 

5  815 

19.2 

21.9 

16.3 

19.4 

1.4 

1.3 

9.6 

9.8 

19.0 

46 

11  04 

506 

10  59a 

5  115 

17.5 

20.0 

14.9 

17.8 

1.4 

1.3 

8.8 

9.0 

19.0 

47 

10  58 

4  52 

10  52a 

4  675 

15.7 

17.9 

13.4 

16.0 

1.4 

1.3 

7.9 

8.1 

19.0 

48 

10  57 

4  51 

10  51a 

4665 

14.8 

16.9 

12.6 

16.1 

1.4 

1.3 

7.4 

7.6 

18.5 

49 

10  56 

450 

10  50a 

4  665 

18.9 

15.9 

11.8 

14.3 

1.4 

1.2 

7.0 

7.2 

18.5 

50 

10  54 

4  57 

10  48a 

5035 

12.9 

14.7 

10.9 

13.3 

1.4 

1.2 

6.4 

6.6 

18.5 

51 

10  59 

5  01 

10  53a 

5  075 

13.0 

14.8 

11.1 

18.4 

1.4 

1.2 

6.5 

6.7 

18.0 

62 

10  52 

454 

10  46a 

5005 

12.4 

14.2 

10.6 

12.8 

1.4 

1.2 

6.2 

6.4 

18.0 

fa 

10  58 

450 

10  47a 

4565 

12.8 

14.0 

10.5 

12.7 

1.4 

1.2 

6.2 

6.4 

18.0 

64 

10  52 

4  48 

10  46a 

4565 

11.8 

13.5 

10.1 

12.3 

1.4 

1.1 

1.7 

5.9 

6.1 

18.0 

56 

10  58 

4  49 

10  52a 

4665 

11.5 

13.1 

9.8 

12.0 

1.4 

1.1 

5.8 

6.0 

18.0 

56 

10  60 

4  40 

10  44a 

4  475 

11.0  1 

12.5 

9.4 

11.6 

1.4 

1.1 

5.5 

6.7 

18.0 

57 

11  00 

454 

10  54a 

5  015 

11.8  I 

12.9 

9.6 

11.8 

1.4 

1.1 

5.6 

5.8 

18.0 

68 

11  21 

5  10 

11  15a 

5  175 

11.8 

13.4 

10.0 

12.3 

1.4 

1.1 

6.9 

6.1 

18.0 

59 

10  67 

445 

10  51a 

4625 

11.1 

12.6 

9.4 

11.6 

1.4 

1.1 

5.5 

5.7 

17.5 

60 

11  00 

500 

10  54a 

5  075 

11.3 

12.9 

9.6 

11.8 

1.4 

1.1 

5.6 

5.8 

17.5 

61 

10  59 

4  47 

10  53a 

4  545 

11.1 

12.7 

9.4 

11.6 

1.4 

1.1 

5.6 

5.8 

17.5 

62 

10  57 

4  47 

10  51a 

4  545 

10.9  I 

12.4 

9.2 

11.4 

1.4 

1.1 

5.4 

5.6 

17.6 

68 

10  56 

4  46 

10  50a 

4  635 

10.8  1 

12.3 

9.2 

11.3 

1.4 

1.1 

6.4 

5.6 

17.5 

64 

10  55 

445 

10  49a 

4  625 

10.5 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

5.2 

5.4 

17.6 

848 


TABLE  3.— TIDAL  DIFFERENCF8 


^ 
» 


Station. 


1 
2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 


16 
17 
18 
19 
20 
21 

22 
28 
24 
25 
26 
27 

28 
29 
80 
81 
82 
88 

86 
87 
88 
89 


40 
41 
42 
48 
44 

45 

46 
47 
48 
49 

60 
61 
52 
68 
54 


65 
56 
67 
58 
69 

60 
61 
62 
68 
64 
65 
66 


NORTH  AMERICA  {East 
COABT)— €on  tinued. 

KAiNB— continued. 

Proepect  Harbor 

Winter  Harbor,  Frenchman  Bay... 
£a8tem  Pt.  Har.,  Frenchman  Bay . . 

BuUivan,  Frenchman  Bay 

Mount  Desert  Narrows 

Salisbury  Cove,  Mt.  Desert  Island. . 

Bar  Harbor,  Mt.  Desert  Island 

Southwest  Har.^t.  Desert  Island. . 

Somesville,  Mt.  Desert  Island 

Bass  Harbor,  Mt  Desert  Island  — 

Pretty  Marsh  Har.,  Mt  Desert  I 

Union  River,  Blue  Hill  Bay 

Blue  Hill  Harbor,  Blue  HiU  Bay... 

Allen  Cove,  Blue  Hill  Bay 

Mackerel  Cove,  Blue  Hill  Bay 

PenoltKoi  Bay. 

Naskea«r  Har.,  Eggemoggln  Reach. 
Center  Barbor,  £«gemo«[in  Reach. 

Sedgwick,  Eggemoggin  Reach 

Head  Harbor,  IsleauHaut 

Kimball  Island 

Oceanville,  Deer  Isle 

Stonington^Deer  Isle 

Northwest  Harbor,  Deer  Isle 

Matlnicus  Harbor 

Carvers  Harbor,  Vinal  Haven  I 

Iron  Point.  North  Haven  Island 

Pulpit  or  North  Har.,  N.  Haven  I . . 

Castine 

Pumpkin  Island.  South  Bay 

Fort  Point,  Penobscot  River 

Bucksport,  Penobscot  River 

South  Orrlngton.  Penobscot  River. . 
Hampden,  Penobscot  River 

Bangor,  Penobscot  River 

Belfast 

Camden 

Rockland 

Owlshead  light 

Dyers  Point,  Weskeag  River 

Outereoati. 

Tenants  Harbor 

Port  Clyde 

Thomaston,  St.  Geoxge  River 

New  Harbor,  Muscongus  Bay 

Muscongus  Harbor,  MnsoongusBay. 

Broad  Cove,  Modomak  River 

Waldoboro,  Medomak  River : 

Pemaquid  Harbor,  Johns  Bay 

East  Boothbay,  Damarlscotta  R 

Newcastle,  Damarlscotta  River .... 

Boothbay  Harbor 

Herman  Harbor,  Sheepscot  River. . 

Jewett  Cove,  Sheepscot  River 

Wiscasset,  Sheepscot  River 

Heals  Cove,  Hockomoc  Bay 

Kennebec  Mdver. 

Hunniwell  Point 

Parkers  Head 

Phippsbuig 

Pleasant  Point,  Androscoggin  R . . . 

Bowdolnham,  Cathance  River 

Abagadasset  Point 

Richmond 

Nehumkeag  Island 

Gardiner 

Hallowell 

Augusta 


Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height 

Ratio 

of 
ranges. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

North. 

O      1 

44  24 
44  23 
44  28 
44  81 
44  26 

44  26 
44  23 
44  16 
44  22 
44  14 

44  20 
44  80 
44  24 
44  18 
44  10 

44  18 
44  16 
44  18 
44  01 
44  04 
44  12 

44  09 
44  18 
48  62 
44  06 
44  08 
44  09 

44  28 
44  25 
44  28 
44  84 
44  42 
44  46 

4149 
44  25 
44  12 
44  06 
44  06 
44  02 

48  68 
48  66 
44  04 
48  52 
48  68 

44  02 
44  06 
48  52 
48  52 
44  08 

48  51 
48  49 
48  62 
44  00 
48  68 

48  45 
43  47 
48  49 
48  65 

43  58 

44  01 
44  00 
44  05 
44  10 
44  14 
44  17 
44  19 

Wt 

o     / 

68  01 
68  05 
68  11 
68  12 
68  22 

68  17 
68  12 
68  19 
68  20 
68  21 

66  25 
68  26 
66  84 
68  82 
68  26 

68  83 
66  35 
68  87 
68  87 
68  89 
68  88 

68  40 
68  41 
68  58 
68  50 
68  52 
66  58 

66  48 
66  44 
68  49 

68  48 
66  49 
66  60 

66  47 
09  00 
09  06 

69  06 
69  08 
69  07 

69  12 
69  16 
69  11 
60  29 
69  27 

60  24 
69  22 
69  82 
69  85 
60  88 

69  87 
69  48 
69  42 
69  40 
69  44 

69  47 
69  47 
69  48 
69  49 
69  58 

69  54 
69  49 
69  48 
69  45 
69  46 
69  47 
69  46 

h.  m. 
482 
432 
433 
488 
483 

433 
483 
488 
488 
488 

4  84 
484 
484 
434 
484 

484 
484 
484 
484 
485 
485 

486 

435 
486 
485 
485 
486 

485 

485 
485 
485 
485 
485 

486 
486 
486 
486 
486 
486 

487 
487 
487 
486 
486 

486 
4  87 
488 
486 
488 

488 
439 
4  89 
439 
4  39 

489 
4  89 
489 
4  39 
440 

440 
439 
4  89 
4  89 
4  39 
489 
489 

Boston 

69 
09 
69 
69 
69 

69 
69 
69 
69 
69 

69 
69 
69 
69 
69 

69 
09 
09 
69 
69 
69 

69 
09 
09 
69 
69 
69 

69 
69 
09 
09 
69 
69 

69 
69 
09 
60 
69 
69 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 
65 
65 

Tlmem 

h,fn. 
-0  44 
-0  48 
-0  40 
-0  80 
-0  29 

-0  86 
-0  41 
-0  41 
-0  87 
-0  87 

-0  88 
-0  29 
-0  81 
-0  88 
--0  86 

-0  87 
-0  84 
-0  82 
-0  49 
-0  40 
-0  88 

-0  88 
-0  82 
-0  41 
-0  86 
-0  84 
-0  27 

-0  26 
-0  10 
-0  27 
-0  28 
-0  20 
-0  19 

-0  17 
-0  26 
-0  27 
-0  28 
-0  28 
-0  28 

-Oil 
-0  15 
-0  08 
-4)12 
-0  09 

-0  06 
000 
-0  10 
-0  07 
+0  04 

-0  09 
-0  06 
-0  01 
+0  10 
+0  20 

-0  02 

+0  07 
+0  17 
+1  02 
+2  14 

+2  27 
+2  12 
+2  47 
+3  20 
+8  42 
+8  58 
+4  02 

eritUan^ 
W. 

h.m. 
-0  45 
-0  48 
-0  89 
-0  80 
-0  84 

-0  88 
-0  40 
-0  48 
-0  84 
-0  42 

-0  86 
-0  88 
-0  86 
-0  88 
-0  40 

-0  40 
-0  88 
-0  82 
-0  62 
-0  47 
-0  42 

-0  42 
-0  87 
-0  46 
-0  48 
-0  87 
-0  82 

-0  27 
+0  05 
-0  81 
-0  27 
-0  22 
-0  20 

—0  18 
—0  81 
-0  82 
—0  88 
-0  88 
-0  88 

-Oil 
-0  14 
000 
-0  12 
-0  09 

-0  06 
000 
-0  12 
-0  09 
+0  11 

-0  09 
-0  06 
000 
+0  11 
+0  24 

-0  05 
+0  06 
+0  24 
+119 
+8  06 

+2  61 
+2  18 
+8  02 
+8  45 
+4  24 
+5  02 
+5  8i 

Mean 
Wa 

feet 

+1.1 

+0.7 

+0.9 

+0.9 

+0.9 

+1.0 
+0.9 
+0.7 
+1.0 
+0.6 

+0.6 
+0.8 
+0.7 
+0.7 
+0.6 

+0.6 
+0.5 
+0.6 
-0.6 
0.0 
+0.5 

+0.1 
+0.5 
-0.5 
-0.2 
-0.1 
+0.2 

+0.1 
+0.7 
+0.7 
+1.4 

+2.7 
+8.2 

+8.5 
+0.1 

0.0 
+0.1 
-0.2 

0.0 

+0.4 
+0.4 
+0.4 
0.0 
+0.6 

-0.1 
+0.6 
-0.1 
+0.2 
-0.4 

-0.1 
-0.4 
-0.2 
+0.5 

+a8 

-0.6 
-1.0 
-1,4 
-2.6 
-4.2 

-8.4 
-8.4 
-8.6 
-8.6 
-8.9 
-4.6 
-4.8 

1 

i  Low 
ier. 

feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

ao 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.11 

Boston 

1.07 

Boston 

1.00 

Boston 

1.09 

Boston 

1.09 

Boston 

1.10 

Boston 

1.09 

Boston.... 

1.07 

Boston 

1.10 

Boston 

1.06 

Boston 

1.06 

Boston 

1.06 

Boston 

*     1.07 

Boston... 

1.07 

Boston 

1.06 

Boston.. 

1.06 

Boston 

1.05 

Boston 

1.06 

Boston 

0.96 

Boston 

1.00 

Boston 

L05 

Boston 

LOl 

Boston 

1.05 

Boston 

a95 

Boston 

0.96 

Boston 

a99 

Boston , 

Boston'. 

LOfi 
1.01 

Boston 

1.07 

Boston 

L07 

Boston 

1.15 

Boston 

L26 

Boston 

1.SS 

Boston,  ■■a^.x.... 

1.86 

Boston 

1.01 

Boston 

1.00 

Boston 

1.01 

Boston 

a96 

Boston 

LOO 

Portland 

L04 

Portland 

L04 

Portland 

1.04 

Portland 

LOO 

Portland 

1.07 

Portland  ......... 

Portland 

0.90 
LOT 

Portland 

a90 

Portland 

1.02 

Portland 

0.90 

Portland 

0.99 

Portland 

0.90 

Portland 

0.96 

Portland 

1.06 

Portland 

1.08 

Portland 

0.90 

Portland 

0.89 

Portland 

a64 

Portland 

0.72 

Portland 

ass 

Portland 

aG2 

Portland 

0.02 

Portland  

0.60 

Portland 

0.6O 

Portland 

0.66 

Portland 

0.-48 

Portland 

aM 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

- 

Varia- 

1 

Mean. 

Tropilo. 

Mean 

(Mn). 

Spring 
(Sar). 

Neap 
(Np). 

Great 
tropic 

(Gc). 

UWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

% 

HWI, 

LWI. 

HHWI, 

LLWI. 

val. 

Wat, 

h.  m. 

A.  m. 

k.  M. 

A.  m. 

/erf. 

/ea. 

feet. 

feet. 

feet. 

feet. 

h,  in. 

feel. 

feet. 

feet. 

o 

1 

10  56 

445 

10  60a 

4  526 

10.7 

12.2 

9.1 

11.2 

1.4 

1.1 

1.7 

5.4 

5.6 

17.0 

2 

10  57 

4  47 

10  61a 

4646 

10.8 

11.7 

8.8 

10.8 

1.4 

1.1 

1.7 

5.2 

5.4 

17.0 

8 

10  59 

460 

10  63a 

4  676 

10.6 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

5.8 

6.6 

17.0 

4 

1109 

469 

11  08a 

6066 

10.6 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

5.8 

5.6 

17.0 

5 

11  10 

465 

11  04a 

5026 

10.5 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

5.2 

5.6 

17.0 

6 

11  08 

4  51 

10  67a 

4586 

10.6 

12.1 

9.0 

11.1- 

1.4 

1.1 

1.7 

6.3 

5.6 

.17.0 

7 

10  58 

4  49 

10  52a 

4666 

10.5 

12.0 

8.9 

11.0 

1.4 

1.1 

1.7 

5.3 

5.6 

17.0 

8 

10  58 

446 

10  62a 

4586 

10.3 

11.7 

8.7 

10.8 

1.4 

1.1 

1.7 

6.1 

6.5 

16.5 

9 

U02 

465 

10  66a 

5026 

10.6 

12.0 

9.0 

11.1 

1.4 

1.1 

1.7 

5.3 

5.7 

16.5 

10 

1102 

4  47 

10  66a 

4646 

10.2 

11.6 

8.7 

10.7 

1.4 

l.l 

1.7 

5.1 

5.5 

16.5 

11 

1105 

460 

10  60a 

4  576 

10.2 

11.7 

8.7 

10.7 

1.4 

1.1 

1.7 

5.1 

5.5 

16.5 

12 

11  09 

466 

1108a 

5026 

10.4 

11.9 

8.8 

10.9 

1.4 

1.1 

1.7 

5.2 

5.6 

16.5 

13 

11  07 

4  62 

1101a 

4696 

10.8 

11.7 

8.8 

10.8 

1.4 

1.1 

1.7 

5.2 

5.6 

16.5 

14 

1105 

460 

10  69a 

4  676 

10.8 

11.7 

8,7 

10.8 

1.4 

1.1 

1.7 

5.1 

5.5 

16.6 

15 

U02 

448 

10  66a 

4566 

10.2 

11.7 

8.7 

10.7 

1.4 

1.1 

1.7 

5.1 

5.5 

16.6 

16 

1101 

448 

10  66a 

4566 

10.2 

11.6 

8.6 

10.7 

L4 

1.1 

1.7 

5.1 

5.5 

16.0 

17 

1104 

465 

10  58a 

5086 

10.1 

U.5 

8.6 

lao 

1.4 

1.1 

1.7 

6.0 

5.4 

16.0 

18 

1106 

466 

1100a 

5046 

10.2 

11.7 

8.7 

10.7 

1.4 

1.1 

1.7 

5.1 

5.5 

16.0 

19 

10  48 

486 

10  4Sa 

4  446 

9.1 

10.4 

7.7 

9.7 

1,9 

1.0 

1.6 

4.6 

5.0 

16.0 

20 

10  57 

440 

10  61a 

4486 

9.6 

10.9 

8.1 

10.2 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

21 

10  60 

445 

10  68a 

4686 

10.1 

11.5 

8.6 

10.7 

1.4 

1.1 

1.7 

5.0 

5.4 

16.0 

22 

10  60 

445 

10  68a 

4536 

9.7 

11.0 

8.2 

10.8 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

28 

1105 

460 

10  50a 

4686 

lai 

11.5 

8.6 

10.7 

1.4 

1.1 

1.7 

5.0 

5.4 

16.0 

24 

10  55 

440 

10  49a 

4486 

9.1 

10.4 

7.8 

9.7 

1.8 

1.0 

1.6 

4.6 

5.0 

16.0 

25 

1101 

444 

10  66a 

4  526 

9.4 

10.7 

8.0 

10.0 

1.8 

1.0 

1.6 

4.7 

5.1 

16.0 

26 

1108 

460 

10  67a 

4586 

9.5 

10.8 

8.1 

10.1 

1.8 

1.0 

1.6 

4.7 

6.1 

16.0 

27 

1109 

451 

U08a 

5026 

9.8 

11.1 

8.8 

10.4 

L8 

1.0 

8  14 

1.6 

4.9 

5.8 

16.0 

28 

11  12 

500 

1106a 

5086 

9.7 

11.1 

8.8 

ia8 

1.8 

1.0 

1.6 

4.8 

5.2 

16.5 

29 

1127 

682 

U  21a 

5406 

10.8 

11.7 

8.7 

10.9 

1.4 

1.1 

L7 

5.1 

5.5 

16.6 

■ 

80 

1110 

466 

1104a 

5046 

10.8 

11.8 

8.8 

10.9 

1.4 

1.1 

L7 

5.2 

5.6 

16.6 

81 

11  14 

500 

1106a 

5086 

11.0 

12.5 

9.4 

1L6 

1.4 

1.1 

1.7 

5.5 

&9 

17.0 

82 

1117 

505 

11 11a 

5  186 

12.8 

14.0 

10.4 

12.9 

1.4 

1.1 

1.7 

6.1 

6.5 

17.0 

83 

11  18 

607 

U  12a 

6166 

12.8 

14.6 

10.9 

13.4 

1.4 

1.1 

1.7 

6.4 

6.8 

17.0 

84 

11  20 

5  14 

U  14a 

5226 

13.1 

14.9 

11.1 

13.7 

1.4 

1.1 

1.7 

6.6 

7.0 

17.5 

85 

1110 

465 

1104a 

5066 

9.7 

11.1 

8.8 

10.3 

1.3 

1.0 

1.6 

4.9 

5.8 

16.5 

86 

1109 

464 

11  08a 

5026 

9.6 

10.9 

8.1 

10.2 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

, 

87 

1106 

458 

1102a 

5  016 

9.7 

11.0 

8.2 

10.3 

1.8 

1.0 

1.6 

4.8 

5.2 

16.0 

88 

1108 

468 

1102a 

6  016 

9.4 

10.7 

8.0 

10.0 

1.3 

1.0 

1.6 

4.7 

5.1 

16.0 

■ 

88 

1106 

468 

1102a 

5  016 

9.6 

10.9 

8.1 

10.2 

1.3 

1.0 

1.6 

4.8 

5.2 

16.0 

40 

1104 

449 

10  68a 

4  576 

9.8 

10.6 

7.9 

9.9 

1.8 

1.0 

1.6 

4.7 

5.0 

16.0 

41 

1100 

446 

10  54a 

4546 

9.8 

10.6 

7.9 

9.9 

1.8 

1.0 

1.6 

4.7 

5.0 

16.0 

42 

11  12 

500 

1106a 

5086 

9.8 

10.6 

7.9 

9.9 

1.8 

1.0 

1.6 

4.6 

4.9 

16.0 

1 

48 

1102 

4  47 

10  66a 

4666 

8.9 

10.1 

7.6 

9.4 

1.2 

1.0 

1.6 

4.4 

4.7 

15.5 

44 

1105 

460 

10  69a 

4586 

9.6 

10.9 

8.1 

10.1 

1.3 

1.0 

L6 

4.8 

5.1 

16.0 

45 

1108 

458 

U02a 

5  016 

8.8 

10.0 

7.5 

9.8 

1.2 

1.0 

1.6 

4.4 

4.7 

16.0 

46 

11  15 

500 

1109a 

5086 

9.5 

10.9 

8.1 

10.1 

1.3 

1.0 

1.6 

4.8 

6.1 

16.0 

■ 

47 

1104 

4  47 

10  68a 

4666 

8.8 

10.0 

7.4 

9.3 

1.2 

1.0 

1.6 

4.4 

4.7 

15.5 

48 

1107 

460 

1101a 

4686 

9.1 

10.4 

7.7 

9.7 

1.3 

1.0 

L6 

4.6 

4.9 

15.5 

1 

49 

11  18 

6  10 

11  12a 

5  186 

8.5 

9.7 

7.8 

9.0 

1.2 

1.0 

1.6 

4.3 

4.6 

16.0 

fiO 

1105 

460 

10  59a 

4566 

8.8 

10.0 

7.6 

9.3 

1.2 

1.0 

1.6 

4.4 

4.7 

15.5 

51 

1107 

4  62 

1101a 

6006 

8.5 

9.7 

7.2 

9.0 

1.2 

1.0 

1.6 

4.2 

4.5 

16.5 

52 

1112 

468 

1106a 

5066 

8.7 

9.9 

7.4 

9.2 

1.2 

1.0 

1.6 

4.8 

4.6 

15.5 

53 

1128 

609 

11  17a 

5  176 

9.4 

10.7 

8.0 

10.0 

1.3 

1.0 

1.6 

4.7 

5.0 

16.0 

54 

1188 

522 

11  27a 

5806 

9.2 

10.5 

7.8 

9.8 

1.8 

1.0 

1.6 

4.6 

4.9 

15.5 

55 

1111 

463 

1104a 

5  016 

8.3 

9.5- 

7.1 

8.8 

1.2 

1.0 

•■■9»*»a 

1.6 

4.2 

4.5 

15.5 

66 

11  20 

506 

11  18a 

6  146 

7.9 

9.0 

6.7 

8.4 

1.2 

0.9 

1.5 

4.0 

4.8 

15.6 

57 

1180 

522 

1123a 

6806 

7.6 

8.6 

6.4 

8.0 

1.1 

0.9 

1.4 

8.8 

4.1 

15.5 

5A 

12  15 

6  17 

12  08a 

6266 

6.4 

7.3 

6.5 

6.8 

1.1 

0.8 

1.4 

3.2 

3.5 

15.5 

50 

101 

800 

0656 

8  066 

4.7 

5.3 

4.0 

5.1 

1.0 

0.8 

1.3 

2.3 

2.6 

15.5 

60 

114 

748 

1076 

7666 

6.5 

6.3 

4.7 

5.9 

1.1 

0.8 

1.4 

2.8 

3.1 

15.5 

61 

100 

7  11 

0686 

7  196 

6.5 

6.8 

4.7 

5.9 

1.1 

0.8 

1.4 

2.8 

8.1 

15.5 

62 

185 

800 

1  286 

8  066 

6.3 

6.0 

4.5 

5.7 

1.1 

0.8 

1.4 

2.6 

2.9 

16.0 

68 

208 

843 

2  016 

8  616 

6.3 

6.0 

4.5 

6.7 

1.1 

0.8 

1.4 

2.6 

2.9 

16.0 

64 

230 

922 

2236 

9306 

6.0 

5.7 

4.2 

5.4 

1.1 

0.7 

1.8 

2.5 

2.8 

16.0 

65 

241 

10  00 

2846 

10  086 

4.8 

4.9 

3.7 

4.7 

1.0 

0.7 

1.2 

2.2 

2.5 

16.0 

66 

260 

10  80 

2  436 

10  886 

4.1 

4.6 

8.6 

4.5 

1.0 

0.7 

1.2 

2.0 

2.8 

16.0 

850  • 


TABLE  3.— TIDAL  DIFFERENCES 


*4 


1 

2 
8 
4 

6 

6 
7 
8 
9 
10 

11 
12 


18 
14 
15 
16 


17 
18 
19 
20 


21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 


46 
47 
48 
49 
60 


51 
52 
53 
54 
55 

56 
57 
58 
59 


StattoQ. 


NORTH  AMERICA  (Bast 
C!oABT)— <^ntlnuea. 

MAINS— oontinaed. 

OuicoBay. 


Small  Point  Harbor 

Birch  Point,  New  Meadow  River. 

Lowell  Gove,  Orrs  Island 

Harp8well  Harbor 

PottB  Harbor 


Middle  Bay  Coye,  Middle  Bay . 

Flying  Point 

South  Preeport 

Chebeag  Pt.,  Great  Chebeag  Id. 
Prince  Point 


Peaks  Idand 

POETLAMD... 


OutereoatL 


Richmonds  Island . . . 
Old  Orchard  Beach. . 
Wood  Island  Harbor 
Gape  Porpoise 


MXW  HAMPSHUB. 

Portsmouth  Harbor  Light. 

Portsmouth 

Isles  of  Shoals  Light 

Hampton  Harbor 


XASSACHUBEm. 


Merrimac  River  Entrance 

Newburyport,  Merrtmao  River  ^. 

Ipswich  River  Entrance 

Annisquam 

Rockport 


Gloucester 

Salem 

Nahant 

Lynn  Harbor 

Boston  (Navy  Yard) 


Boston  Light 

Sheppards  Ledge,  Cohasset  Harbor. 

Gurnet  Lights , 

Plymouth 

Sandwich 


Sandy  Neck  Light 

Wellfleet,  Cape  Ck)d 

Provlncetown,  Cape  Cod 

Race  Point,  Cape  Cod 

Pamet  River  L.  8.  S.,  Cape  Cod. 


Nauset  Harbor,  Cape  Cod 

Pleasant  Bay,  Cape  Cod 

Chatham  Lights,  Cape  Cod 

Monomoy  Point 

Georges  Shoal 

Nantucket  Sounds  north  tide. 

Stage  Harbor 

Bass  River  Breakwater 

Point  Gammon 

Hyannis 

Succonnesset  Point 


Nantucket  Idand. 

Great  Point 

Wauwinet  (outer  shore). 

Siasconset 

Tom  Nevers  Head 

Forked  Pond 


Weweeder 

Smith  Point,  south  side 

Eel  Point 

Nantucket  Harbor 


Geographic  position. 


Lati- 
tude. 


North, 

O       I 

48  44 
43  60 
48  45 
48  46 
48  44 

48  51 
43  49 
48  49 
43  46 
48  46 

48  89 
43  89 


43  88 
48  81 
48  27 
48  22 


48  04 
48  05 
42  58 
42  54 


42  49 
42  49 
42  42 
42  40 
42  40 

42  87 
42  82 
42  25 
42  27 
42  22 

42  20 
42  15 
42  00 
41  57 
41  46 

41  48 

41  66 

42  08 
42  04 
42  00 

41  48 
41  44 
41  40 
41  83 
41  40 


41  40 
41  88 
41  37 
41  88 
41  83 


41  23 
41  20 
41  16 
41  14 
41  14 

41  14 
41  17 
41  17 
41  17 


Longitude. 


Arc. 


Time. 


fFM. 


69  51 
69  52 

69  69 

70  00 
70  02 

69  68 

70  04 
70  06 
70  06 
70  10 

70  12 
70  15 


70  14 
70  22 
70  21 
70  26 


70  48 
70  45 
70  87 
70  49 


70  49 
70  52 
70  48 
70  41 
70  87 

70  40 
70  53 
70  54 

70  67 

71  08 

70  58 
70  46 
70  86 
70  40 
70  80 

70  17 
70  02 
70  11 
70  15 
70  01 

69  56 
69  69 

69  57 

70  01 
67  45 


69  58 

70  11 
70  16 
70  17 
70  29 


70  03 
70  00 

69  58 

70  01 
70  02 

70  06 
70  15 
70  12 
70  06 


h»  111. 
489 
489 
440 
440 
440 


4 
4 
4 
4 
4 

4 

4 


4 

4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 

4 
4 

4 

4 
4 

4 
4 
4 

4 

4 
4 
4 
4 


40 
40 
40 
40 
41 

41 
41 


4  41 
441 
4  41 
442 


448 
448 
442 
448 


48 
48 
48 
48 
42 

48 
44 
44 
44 

44 

44 

43 
42 
43 
42 

41 
40 
41 
41 
40 

40 
40 
40 
40 
81 


Standard  port  for 
reference. 


4  40 
4  41 
4  41 
4  41 
4  42 


4 
4 
4 
4 

4 

4 
4 
4 
4 


40 
40 
40 
40 
40 

40 
41 
41 
40 


Name. 


Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Portland 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston 

Boston... 

Boston 

Newport 

Newport 

Newport 

Newport 

Old  Point  Comfort 

Newport 

Newport 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Page. 


66 
66 
66 
66 
65 

65 

66 
65 
66 
65 

66 
65 


65 

66 
66 
65 


65 

66 
65 

65 


66 
65 
66 

65 
65 

60 
69 


69 

60 
69 
60 
69 


69 
69 
69 
09 
69 

69 
69 
69 
69 


78 
78 
78 
73 
105 


78 

73 

105 

105 

105 

105 
105 
105 
105 


Tidal  diflearenoes. 


Time. 


Height 


HW. 


LW. 


TiimtmeridJUxn^ 
7SP  W. 


h.  111. 
-.0  18 
-0  05 
-0  06 
-0 
-0 


06 
07 


-OW 
-0  08 
-0  02 
-0  05 
-0  02 

— 0  09 
000 


-0  04 
-0  01 
+0  01 
-0  04 


+0  12 
+0  21 
+0  09 
+0  17 


+0  21 
+0  81 
+015 
+0  09 
+0  08 

-0  15 
-0  12 
-0  18 
-0  04 
000 

-0  10 
-0  18 
-0  10 
-0  08 
+0  02 

-0  04 
-0  12 
-0  09 
-0  15 
-0  02 

+0  18 
+1  23 
+0  18 
+0  28 
-1  23 


+4  44 
+4  40 
+4  87 
+4  85 
+8  08 


+4  12 
+4  87 
+2  25 
+1  13 
-0  80 


-1 
-1 

+2 


02 
IS 
84 


+8  14 


h.  m. 
-0  10 
-0  02 
-0  07 
-0 
-0 


06 
09 


-0  04 
-005 
-0  04 
-0  07 
-0  04 

-Oil 
000 


-0  01 
-0  04 
-0  05 
— 0  01 


+0  07 
+0  16 
+0  08 
+0  41 


+0  44 
+1  06 
+0  21 
+0  11 
+0  01 

-0  22 
-0  21 
-0  19 
-0  12 
000 

-0  17 
-0  14 
-0  09 
+0  02 
000 

+0  01 
-0  13 
-0  18 
-0  20 
-0  07 

+0  40 
+2  08 
+0  08 
+0  16 
-186 


+5  13 
+4  57 
+4  44 
+4  42 
+3  02 


+4  88 
+5  09 
+2  44 
+1  08 
-0  07 

-0  45 
-0  55 
+2  16 
+8  12 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
Water. 


feet. 

-0.1 

+0.8 

-0.1 

+0.1 

-0.1 

+0.1 
+0.1 
+0.8 
+0.1 
+0.1 

+0.2 
0.0 


0.0 
+0.1 
+0.2 
-0.2 


-0.2 
-1.1 
-0.2 
-1.2 


-1.0 
-1,1 
-0.2 
-0.1 
-0.1 

-0.7 
-0.6 
-0.5 
-0.4 
0.0 

-0.6 
-0.6 
-0.4 
0.0 
-0.2 

-0.2 

+1.1 
-0.4 
-0.6 
-2.5 

-8.6 
-6.1 
-2.9 
-5.9 
-4.7 


-0.2 
+0.2 
-0.2 
-0.4 
-0.6 


-0.4 
-0.2 
-1.8 
-1.8 
-LI 

-0.8 
-0.8 
-0.1 
+0.6 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

ao 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.99 
LOS 
0.99 
LOl 
0.90 

LQI 
LOl 
L08 
LOl 
LQI 

L02 
LOO 


LOO 
LOl 
LQ2 
a96 


0.96 
0.88 
0.96 

as? 


0.80 
0.86 
0.96 
0.99 
0.90 

a98 
0.94 
0.96 
0.96 
LOO 

0.94 
0.94 
0.96 
LOO 
a96 

0.96 
LU 
0.96 
0.94 
0.74 

0.62 
0.36 
0.70 
0.S9 
0.51 


0.94 
L06 
0.94 
0.89 
a76 


0.89 
0.94 
0.48 
0.48 
0.G6 

0.88 

ass 

0.96 
LM 


AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

... 

1 

2 

Mean. 

Tropic. 

Mean 

(Mn). 

» 

Neap 

(NpT. 

Qreat 
tropic 
(Qc). 

HtVQ. 

LWQ, 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

HWl. 

LWI. 

HUWI. 

LLWI. 

T 

Wett. 

!••  H^ 

WW9   w9mm 

A.   m. 

/••    W*» 

feeL 

feel. 

feet. 

/eel. 

feeL 

feeL 

h.  ftL 

feeL 

feet. 

feet. 

o 

1 

1100 

448 

10  62a 

4  676 

8.8 

10.1 

7.4 

9.6 

1.2 

1.1 

L6 

4.4 

4.8 

16.6 

2 

11  08 

466 

11  00a 

6066 

9.2 

10.6 

7.7 

10.0 

1.3 

1.1 

L7 

4.6 

6.0 

16.6 

8 

1104 

450 

10  66a 

4606 

8.8 

10.1 

7.4 

9.6 

1.2 

1.1 

L6 

4.4 

4.8 

16.5 

4 

1109 

4  61 

11  Ola 

6006 

9.0 

10.4 

7.6 

9.8 

1.2 

1.1 

L6 

4.6 

4.9 

16.5 

5 

1106 

448 

10  67a 

4  676 

8.8 

10.1 

7.4 

9.6 

1.2 

1.1 

L6 

4.4 

4.8 

15.6 

6 

1111 

468 

iioea 

6026 

9.0 

10.8 

7.5 

9.8 

1.2 

1.1 

L6 

4.6 

4.9 

16.6 

7 

1109 

462 

11  Ola 

6  016 

9.0 

10.8 

7.6 

9.8 

1.2 

1.1 

L6 

4.6 

4.9 

16.5 

8 

11  10 

468 

1102a 

6026 

9.2 

10.6 

7.7 

10.0 

1.8 

1.1 

L7 

4.6 

6.0 

16.6 

9 

1107 

460 

10  60a 

4696 

9.0 

10.4 

7.6 

9.8 

1.2 

1.1 

L6 

4.6 

4.9 

16.5 

10 

1109 

452 

1101a 

6  016 

9.0 

10.4 

7.6 

9.8 

1.2 

LI 

L6 

4.6 

4.9 

15.5 

U 

1102 

446 

10  64a 

4646 

9.1 

10.6 

7.7 

9.9 

L8 

LI 

L7 

4.6 

6.0 

15.6 

12 

1111 

466 

1108a 

6066 

8.9 

10.2 

7.6 

9.8 

1.2 

L2 

812 

L7 

4.6 

4.9 

16.6 

18 

11  07 

466 

11  00a 

6046 

8.9 

10.1 

7.6 

9.6 

1.2 

LO 

L6 

4.4 

4.7 

16.0 

14 

11  10 

462 

1108a 

5  016 

9.0 

10.8 

7.6 

9.7 

1.2 

LO 

L6 

4.6 

4.8 

16.0 

16 

11  12 

4  61 

1106a 

6006 

9.1 

10.4 

7.7 

9.8 

1.3 

LO 

L7 

4.6 

4.9 

14.6 

16 

1106 

464 

10  69a 

6086 

8.7 

9.9 

7.4 

9.4 

1.2 

LO 

L6 

4.4 

4.7 

14.6 

17 

11  21 

6  01 

11  18a 

6  106 

8.7 

9.9 

7.4 

9.6 

1.2 

LO 

L6 

4.4 

4.7 

14.0 

18 

11  80 

6  10 

1122a 

6  196 

7.8 

8.9 

6.6 

8.6 

1.1 

0.9 

L4 

8.9 

4.2 

14.0 

19 

11  19 

468 

11  11a 

6076 

8.7 

9.9 

7.4 

9.6 

1.2 

LO 

L6 

4.4 

4.7 

14.0 

20 

11  26 

686 

11  18a 

6446 

7.7 

8.8 

6.6 

8.4 

1.1 

0.9 

L4 

8.8 

4.2 

13.6 

21 

11  SO 

688 

11  28a 

6  476 

7.9 

9.1 

6.7 

8.6 

1.1 

0.9 

L4 

4.0 

4.2 

18.6 

22 

11  40 

600 

11  38a 

6096 

7.8 

8.8 

6.6 

8.4 

1.1 

0.9 

L4 

8.9 

4.2 

18.6 

23 

11  24 

6  16 

11  17a 

6246 

8.7 

9.9 

7.4 

9.4 

1.2 

LO 

L6 

4.4 

4.6 

18.6 

24 

1118 

606 

11  11a 

6  146 

8.8 

10.1 

7.6 

9.6 

1.2 

LO 

L6 

4.4 

4.7 

18.6 

26 

11  18 

456 

1106a 

6066 

8.8 

10.1 

7.6 

9.5 

1.2 

LO 

L6 

4.4 

4.7 

13.6 

26 

11  14 

4  67 

1108a 

6066 

8.9 

10.1 

7.6 

9.6 

1.2 

LO 

L6 

4.4 

4.7 

18.5 

27 

11  16 

4  67 

11  10a 

6066 

9.0 

10.8 

7.6 

9.6 

1.3 

LO 

L6 

4.6 

4.7 

18.5 

28 

11  16 

460 

11  09a 

6086 

9.1 

10.8 

7.7 

9.6 

1.3 

LO 

L6 

4.6 

4.7 

18.0 

20 

11  24 

606 

11  18a 

6  166 

9.2 

10.4 

7.8 

9.7 

1.8 

LO 

L6 

4.6 

4.8 

18.0 

80 

1128 

618 

11  22a 

5  276 

9.6 

10.9 

8.1 

10.1 

1.4 

LO 

866 

L6 

4.8 

6.0 

13.0 

31 

1118 

6  01 

11  12a 

6  106 

9.0 

10.8 

7.6 

9.6 

1.8 

LO 

L6 

4.5 

4.7 

18.0 

82 

1116 

606 

11  10a 

6  146 

9.0 

10.8 

7.6 

9.5 

1.3 

LO 

L6 

4.6 

4.7 

13.0 

88 

11  20 

6  11 

11  14a 

6206 

9.2 

10.6 

7.8 

9.8 

1.3 

LO 

L6 

4.6 

4.8 

13.0 

34 

11  21 

6  21 

11  16a 

5806 

9.6 

10.9 

8.1 

10.1 

1.3 

LO 

L6 

4.8 

6.0 

18.0 

85 

1182 

620 

1126a 

6296 

9.4 

10.8 

8.0 

10.0 

1.8 

LO 

L6 

4.7 

4.9 

18.0 

36 

11  27 

622 

11  21a 

6  816 

9.4 

10.8 

8.0 

10.0 

1.8 

LO 

L6 

4.7 

4.9 

18.0 

37 

1120 

609 

11  14a 

6  186 

10.7 

12.2 

9.1 

11.8 

1.4 

LO 

L7 

6.4 

6.6 

18.5 

3d 

U22 

608 

11  16a 

6  176 

9.2 

10.6 

7.8 

9.8 

1.8 

LO 

L6 

4.6 

4.8 

13.6 

89 

11  16 

5  01 

11  11a 

6  116 

9.0 

10.4 

7.6 

9.6 

1.8 

1.0 

L6 

4.6 

4.7 

13.6 

40 

1180 

5  15 

11  26a 

6  256 

7.1 

8.8 

6.0 

7.6 

1.1 

0.8 

L4 

8.6 

3.7 

13.6 

41 

,11  50 

602 

11  46a 

6  136 

6.0 

7.0 

4.9 

6.4 

1.0 

0.6 

L2 

3.0 

8.1 

18.5 

42 

030 

780 

0266 

7  416 

8.6 

4.1 

2.9 

8.7 

0.6 

0.4 

0.7 

L8 

L8 

13.5 

43 

11  60 

680 

11  46a 

6  416 

6.7 

7.9 

6.6 

7.2 

1.1 

0.7 

L3 

3.4 

3.6 

13.6 

44 

12  00 

638 

11  66a 

6  496 

3.7 

4.4 

3.1 

4.0 

0.6 

0.4 

0.7 

L9 

2.0 

13.0 

46 

10  18 

866 

10  14a 

4066 

4.9 

6.6 

4.0 

6.2 

0.8 

0.6 

0.9 

2.4 

2.5 

18.5 

46 

006 

607 

0086 

6646 

3.3 

4.0 

2.4 

8.5 

0.7 

0.1 

0.7 

L6 

L6 

18.5 

47 

008 

660 

0036 

6866 

8.7 

4.6 

2.7 

3.9 

0.8 

0.1 

0.8 

L8 

L8 

13.0 

48 

000 

6  37 

000b 

6246 

3.3 

4.0 

2.4 

3.6 

0.7 

0.1 

0.7 

L6 

L6 

13.0 

49 

12  28 

686 

12  2da 

6  216 

8.1 

3.8 

2.3 

3.8 

0.7 

0.1 

0.7 

L6 

L6 

13.0 

50 

12  16 

641 

12  16a 

6  216 

1.9 

2.4 

1.4 

2.1 

0.6 

0.1 

0.6 

LO 

0.9 

13.0 

51 

12  01 

632 

12  00a 

5266 

8.1 

3.7 

2.2 

8.2 

0.7 

0.1 

0.7 

L6 

L6 

18.0 

62 

0  01 

608 

0  016 

5  606 

3.8 

4.0 

2.4 

3.6 

0.7 

0.1 

0.7 

L6 

L6 

13.0 

53 

1186 

626 

11  35a 

6096 

1.2 

1.4 

0.9 

1.8 

0.6 

0.1 

0.6 

0.6 

0.6 

12.6 

54 

10  23 

344 

10  23a 

3236 

1.2 

1.4 

0.9 

1.3 

0.4 

0.1 

0.4 

0.6 

0.6 

12.6 

55 

840 

284 

8  40a 

2  116 

1.4 

1.7 

1.0 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

12.6 

56 

806 

1  66 

808a 

1  896 

1.7 

2.0 

1.5 

1.9 

0.6 

0.1 

0.6 

0.8 

0.8 

12.6 

57 

766 

1  46 

7  66a 

1  286 

2.2 

2.7 

1.8 

2.4 

0.6 

0.1 

0.6 

LI 

LI 

12.6 

58 

11  43 

466 

1143a 

4  406 

2.4 

2.9 

2.0 

2.6 

0.7 

0.1 

0.7 

L2 

L2 

12.6 

~ 

12  24 

563 

11  24a 

5406 

8.1 

3.8 

2.3 

3.8 

0.7 

0.1 

0.7 

1.6 

L6 

12.6 

852 


TABLE  3.  -TIDAL  DIFFERENCES. 


8 
4 

5 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

18 


19 

ao 

21 
22 
28 


24 
25 
26 
27 
28 

29 
80 
81 
82 
88 

84 
85 
86 
87 
88 
89 


40 
41 
42 
48 
44 

45 
46 
47 
48 
49 

60 
51 
52 


Station. 


NORTH  AMERICA  (East 
Co  A8T)— Continued. 

MA0BACHT78ETT8— continued. 

Tuckemuck  Island. 
East  Pond 

Mutkeget  Island. 
Life-saving  station , 

Chappiiquiddick  Island. 

Cape  Poge  Llffht 

Chappaqulddick  Dike 

Wasque  Point , 

Marthas  Vineyard. 

Edgartown 

Katama  Bay 

Pahognet 

ChilmarkPond 

No  Mans  Land  Island 

Qay  Head  Llffht 

Menemsha  Bight 

Cedar  Tree  Neck 

Chappaquonsett 

West  Chop  Light 

Vlne]raid  Haven 

East  Chop  Light 

Cottage  City 

Vineyard  Sounds  north  tide. 

MonantHill 

Falmouth 

Nohska  Point  Light 

Tarpaulin  Cove 

Quicks  Hole,  south  side 

Bwssards  Bay. 

Cuttyhunk  Light 

Penlcese  Island 

Quicks  Hole,  north  side 

Kettle  Cove 

Uncatena  I.,  N.  side  Woods  Hole 

Woods  Hole,  Fish  Comm.  Wharf. 

Hog  Island  Harhor , 

Pocasset  Harbor , 

Back  River  Harbor 

Wareham  River 

Bird  Island  Light 

Mattapolsett , 

Clark  Point , 

New  Bedford , 

Dumpling  Rock  Light 

Westport 

RHODE  ISLAND. 

Narragansett  Bay, 

Sakonnet  Point  Light , 

Newport 

Beavertail  Light 

Wickford 

Prudence  Island  Light , 

Bristol  Ferry  Light 

Bristol 

Fall  River,  Mass 

East  Greenwich 

Warren 

Nayat  Point 

Pawtuzet 

Providence 


Geographic  position. 


Lati- 
tude. 


North. 

o     * 

41  18 


4120 


4125 
41  22 
41  21 


41  28 
41  22 
41  21 
41  20 
41  16 

41  21 
41  21 
41  26 
41  28 
41  29 

41  28 
41  28 
4127 


41  S3 
41  82 
41  81 
41  28 
4126 


4125 
41  27 
4127 
4128 
41  31 

41  81 
41  37 
41  41 
41  44 
41  44 

41  40 
41  89 
41  86 
41  88 
41  82 
4181 


41  27 
41  29 
41  27 
41  34 
41  86 

41  89 
41  40 
41  42 
41  40 
41  44 

41  43 
41  46 
41  49 


Longitude. 


Arc.    <  Time. 


West. 


o     ' 
70  15 


70  19 


70  27 
70  27 
70  27 


70  81 
70  29 
70  85 
70  48 
70  49 

70  51 
70  47 
70  42 
70  88 
70  36 

70  86 
70  84 
70  38 


70  82 
70  87 
70  89 
70  45 
70  61 


70  57 
70  55 
70  60 
70  47 
70  42 

70  40 
70  88 
70  87 
70  87 
70  43 

70  48 
70  49 
70  54 
70  55 

70  55 

71  04 


71  12 
71  20 
71  24 
71  27 
71  18 

71  16 
71  16 
71  10 
71  27 
71  17 

71  21 
71  23 
71  24 


h.m. 
4  41 


4  41 


4  12 

4  42 
4  42 


4  42 
4  42 
442 
4  43 
4  48 


4 

4 
4 
4 

4 

4 
4 

4 


43 
43 
43 
48 
42 

42 
42 
42 


4  42 
4  42 
4  43 
4  48 
4  43 


4 
4 
4 
4 
4 

4 

4 
4 
4 
4 

4 
4 
4 
4 
4 
4 


44 

44 
43 
48 
48 

48 
43 
42 
42 
43 

43 
43 
44 
44 
44 
44 


Standard  port  for 
reference. 


Tidal  differences. 


45 
45 
46 
46 
45 


4  45 
4  45 

4  45 
4  46 
4  45 

445 
4  46 
4  46 


Name. 


Old  Point  Comfort 


Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Old  Point  Comfort 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 

Newport 


Page 


Newport. 
Newport. 
Newport. 
NcMTport. 
Newport. 


106 


105 


106 
106 
106 


105 
105 
105 
105 
106 

106 
106 
106 
106 
105 

106 
106 
106 


106 
106 
106 
106 
78 


78 
78 
78 
78 
78 

106 
78 
78 
78 
73 

78 
78 
78 
78 
78 
78 


73 
78 
78 
73 
73 


Newport 78 

Newport i  73 

Sandv  Hook '  89 

Charieiton I  113 

Charlesitton 113 

Charleston !  113 

Charleston 118 

Newport |  73 


Time. 


HW. 


LW. 


Time  meridian, 
7S^W. 


A.  m. 
+2  66 


+168 


+2  45 
+2  81 
+0  04 


+8  08 
+0  04 
-0  30 
-1  02 
-1  42 


-1 
-1 
-1 
-0  08 
+2  26 


86 
25 

18 


+2  85 
+2  80 
+2  42 


+1  16 
+1  16 
-0  86 
-1  17 
-0  08 


-0  09 
-0  08 
-0  08 
-0  02 
+0  18 

-0  81 
+0  04 
+0  08 
+0  06 
+0  14 

+0  09 
+0  11 
+0  06 
+0  12 
+0  14 
+0  13 


-0  04 
000 
-0  07 
+0  07 
+0  08 

+0  09 
+0  18 
+0  24 
000 
+0  08 

-0  07 
+0  03 
+0  29 


h.fn. 
+2  52 


+2  17 


+2  38 
+2  24 
+0  22 


+2  42 
+0  21 
-0  13 
-0  45 
-1  26 


18 
05 


-1 
-1 
-0  41 
+0  87 
+1  54 


+2  24 
+2  01 
+2  15 


+1  80 
+1  88 
-0  02 
-0  47 
+0  88 


+0  09 
+0  10 
+0  07 
+0  24 
+0  16 

-029 
+O07 
+0  08 
-0  02 
+0  14 

+0  06 
+0  09 
+0  18 
+0  28 
+0  18 
+0  87 


-0  16 
000 
+0  10 
-0  13 
-0  18 

-0  09 
+0  07 
-0  47 
-114 
-0  67 

-109 
-106 
+0  09 


Height. 


RaUo 
I     of 
ranges. 


HW.      LW. 


Mean  Low 
Water. 


feet. 
+0.1 


-0.9 


-0.5 
-0.9 
-1.0 


-0.5 
-0.8 
-0.4 
0.0 
+0.7 

+0.6 
+0.2 
-0.2 
-0.2 
-0.9 

-0.8 
-0.9 
-0.8 


-L5 
-1.0 
-1.0 

-a  2 

-0.4 


0.0 

+ai 

+0.2 
+0.8 
+0.6 

-0.8 
+0.6 
+0.6 
+0.6 
+0.6 

+0.8 
+0.4 
+0i4 
+0.5 
+0.8 
-0,4 


+0.1 
0.0 
+0.8 
+0.7 
+0.8 

+0.9 
+0.6 
+0.8 
-0.6 
-0.5 

-0.2 
-0,4 
+0.9 


/est. 
0.0 


ao 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


L04 


0.64 


0.80 
0.64 
0.00 


0.80 
0.68 
0.84 
1.00 
1.28 

Lao 

LOS 
0.92 
0.92 
0.64 

0.68 
0.64 
0.68 


0.40 
0.60 
0.60 
0.92 
0.80 


1.00 
LOS 
1.06 
1.28 
1.17 

0,67 
1.17 
1.17 
H7 
1.17 

1.28 
l.U 
Lit 
LU 
L0» 
0.80 


0.0 

LQ» 

0.0 

LOO 

0.0 

L09 

0.0 

L20 

0.0 

L23 

0.0 

1.26 

0.0 

L17 

0.0 

1.M 

0.0 

0.87 

0.0 

0.88 

0.0 

0.94 

0.0 

O.W 

0.0 

1  27 

AND  TIDAL  CONSTANTS. 


358 


1 

a 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(8g). 

Neap 
(Npf. 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Wett. 

1 

h.  m. 
12  05 

h.  ffi. 
532 

A.  m. 
12  05a 

h.  m. 
5156 

feet. 
2.6 

feet, 
8.0 

feet. 
1.9 

feet. 
2.8 

feet. 
0.7 

feet. 
0.1 

h.  m. 

feet. 
0.7 

feet. 
1.3 

feet. 
1.3 

0 
12.5 

2 

11  07 

4  57 

11  07a 

4  875 

1.6 

2.0 

1.2 

1.7 

0.5 

0.1 

0.5 

• 

0.8 

0.8 

12.5 

3 
4 
5 

1153 

U89 

9  12 

5  12 
503 
8  01 

11  53a 

1189a 

9  12a 

4535 
4435 
2405 

2.0 
1.6 
1.5 

2.4 
2.0 
1.8 

1.5 
1.2 
1.0 

2.2 
1.8 
1.7 

0.6 
0.5 
0.5 

0.1 
O.l 
0.1 

0.6 
0.5 
0.5 

1.0 
0.8 
0.8 

1,0 
0.8 
0.7 

12.5 
12.5 
12.5 

6 
7 
8 
9 
10 

12  16 
9  12 
888 
805 
725 

5  21 
800 
226 
163 
112 

12  16a 
912a 
888a 
805a 
725o 

5  026 
2  425 
2085 
1  885 
0585 

2.0 
1.7 
2.1 
2.5 
8.2 

2.4 
2.1 
2.6 
8.1 
4.0 

1.5 
1.2 
1.5 
1.8 
2.8 

2.2 
1.9 
2.3 
2.7 
3.4 

0.6 
0.5 
0.6 
0.6 
0.7 

0.1 
0.1 
0.1 
0.1 
0.1 

'.'.'.'.'.'.'.'. 

0.6 
0.5 
0.6 
0.6 
0.7 

1.0 
0.8 
1.0 
1.2 
1.6 

1.0 
0.8 
1.0 
1.2 
1.6 

12.0 
12.0 
12.0 
1^0 
12.0 

11 
12 
13 
14 
15 

7  81 
7  42 
7  49 
859 
1184 

1  20 
1  88 
167 
8  15 
438 

7  81a 
7  42a 
7  49a 
860a 
1184a 

1065 
1175 
1415 
2595 
4  185 

8.0 
2.7 
2.8 
2.8 
1.6 

3.7 
8.3 
2.8 
2.8 
2.0 

2.2 
2.0 
1.7 
1.7 
1.2 

3.2 
2.9 
2.5 
2.5 
1.7 

0.7 
0.7 
0.6 
0.6 
0.5 

0.1 
0.1 
0.1 
0.1 
0.1 

0.7 

0.7 

0.6. 

0.6 

0.6 

1.6 
1.4 
1.2 
1.2 
0.8 

.1.5. 
1.3 
1.1 
1,1 
0.8 

12.0 
.  12.0 
12.5 
12.5 
12.5 

16 
17 

18 

1148 
1188 
11  60 

503 
440 
454 

1148a 
1188a 
1150a 

4465 

4205 
4865 

1.7 
1.6 
1.7 

2.1 
2.0 
2.1 

1.2 
1.2 
1.2 

1.9 
1.8 
1.9 

0.5 
0.5 
0.5 

0.1 
0.1 
0.1 

0.5 
0.5 
0.5 

0.8 
0.8 
0.8 

0.8 
0.8 
0.8 

12.5 

12.5 

.   12.5 

19 
20 
21 
22 
23 

10  24 

10  24 

8  82 

7  61 

788 

409 
4  12 
286 
151 
129 

10  24a 

10  24a 

8  82a 

7  51a 

788a 

8445 
8555 
2  195 
1  855 
1  165 

1.0 
1.5 
1.5 
2.3 
3.1 

1.2 
1.8 
1.8 
2.8 
3.8 

0.7 
1.1 
1.1 
1.7 
2.3 

1.1 
1.6 
1.6 
2.5 
3.8 

0.4 
0.4 
0.4 
0.6 
0.7 

.      0.1 

.      0.1 

0.1 

0.1 

0.1 

0.4 
0.4 
0.4 
0.6 
0.7 

0.5 
0.8 
0.8 
1.2 
1.6 

0.7 
0.7 
1.1 
1.6 

12.5 

12.5 
(12.0 
12.0 

24 
25 
26 
27 
28 

786 
7  87 
788 
744 
759 

.069 
100 
058 
1  15 
106 

786a 
7  87a 
788a 
744a 
759a 

045a 
046a 
044a 
1  03a 
063a 

8.6 
8.6 
8.7 
4.3 
4.1 

4.3 
4.5 
4.6 
6.3 
5.0 

2.6 
2.6 
2.7 
3.1 
3.0 

3.7 
3.8 
3.9 
4.5 
4.3 

0.8 
0.8 
0.8 
0.8 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 

0.8 
0.8 
0.8 
0.8 
0.8. 

1.8 
L8 
1.8 
2.2 
2.J0 

1.7 
1.8 
1.8 
2.1 
2.0 

12.0 
12.0 
12.0 
12.0 
12.5 

29 
30 
31 
32 
33 

836 
760 
7  60 
752 
800 

209 
068 
055 
050 
1  06 

886a 
760a 
760a 
7  52a 
800a 

161a 
045a 
0  42a 
0  87a 
0  52a 

1.7 
4.1 
4.1 
4.1 
4.1 

2.1 
5.1 
5.1 
5.1 
5.1 

1.2 
3.0 
3.0 
3.0 
3.0 

1.9 
4.3 
4.3 
4.3 
4.3 

0.5 
0.8 
0.8 
0.8 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 

0.6 
0.8 
0.8 
0.8 
0.8 

0.8 

2.0 

2.0 

2.0* 

2.0 

0.8 
2.0 
2.0 
2.0 
2.0 

12.5 
12.5 
12.6 
12.5 
12.5 

84 
85 
86 
87 
38 
89 

1 

755 
7  57 
7  51 
7  57 
7  69 
758 

059 
100 
106 
1  18 
1  08 
127 

755a 
7  57a 
7  51a 
7  57a 
759a 
758a 

0  47a 

0  47a 
055a 

1  06a 
055a 
1  18a 

4.3 
3.9 
3.9 
4.0 
3.8 
8.1 

5.3 
4.8 
4.8 
5.0 
4.7 
3.8 

3.1 
2.8 
2.8 
3.0 
2.8 
2.3 

4.5 
4.1 
4.1 
4.2 

4.0 
3.3 

0.8 
0.8 
0.8 
0.8 
0.8 
0.7 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.8 
0.8 
0.8 
0.8 
0.8 
0.7 

2.2 
2.0 
2.0 
2.0 
1.9 
1.6 

2.1 
1.9 
1.9 
2.0 
1.9 
1.5 

12.5 
12.5 
12.5 
12.5 
12.6 
12.5 

40 
41 
42 
43 
44 

740 
744 
786 
750 
7  62 

106 
0  49 
058 
035 
086 

740a 
7  47a 
740a 
752a 
7  52a 

0  51a 
035a 
066a 
0  28a 
0  24a 

8.6 
3.5 
8.8 
4.2 
4.8 

4.5 
4.3 
4.7 
5.2 
5.3 

2.6 
2.5 
2.8 
3.1 
3.1 

3.8 
8.8 
4.0 
4.4 
4.5 

0.8 
0.8 
0.8 
0.8 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 

"i'ii' 

0.8 
0.8 
0.8 
0.8 
0.8 

1.8 
1.7 
1.9 
2.1 
2.2 

1.8 
1.7 
1.9 
2.1 
2.1 

12.5 
12.5 
12.5 
12.5 
12.5 

45 
4S 
47 
48 
49 

753 
802 
8  10 
800 
804 

0  40 
066 
0  51 
045 
103 

7  54a 
802a 

8  11a 
8  01a 
805a 

029a 
0  44a 
0  42a 
0  34a 
0  52a 

4.4 
4.1 
4.9 
4.5 
4.6 

5.2 

4.8 
5.8 
5.3 
5.4 

3.6 
3.3 
4.0 
3.6 
3.7 

4.6 
4.3 
5.1 

4.7 
4.8 

0.8 
0.8 
0.8 
0.8 
0.8 

0.1 
0.1 
0.1 
0.1 
0.1 

"'7*46' 

0.8 
0.8 
0.8 
0.8 
0.8 

2.2 
2.0 
2.4 
2.2 
2.3 

2.1 
2.0 
2.4 
2.2 
2.2 

12.5 
12.5 
12.5 
12.5 
12.5 

60 
51 

754 
803 
812 

0  51 
054 
0  57 

765a 
802a 
8  11a 

040a 
1  055 
1096 

4.9 
4.7 
4.4 

5.8 
5.6 
5.4 

4.0 
3.7 
3.4 

5.1 
4.9 
4.7 

0.8 
0.8 
0.8 

0.1 
0.1 
0.1 

'"Y2& 

0.8 
0.8 
0.8 

2.4 
2.4 
2.2 

2.4 
2.3 
2.1 

12.5 
12.6 
12.5 

13163—10- 


-23 


854 


TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
8 


4 

6 
6 
7 
8 

9 
10 
11 
12 
18 

14 
15 
16 
17 
18 

10 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

80 
81 
82 
88 
84 
85 


86 
87 
38 
89 
40 


I! 


41 
42 
43 
44 
45 

46 
47 
48 
49 
60 

51 
52 
53 
54 
55 


Geographic  position. 


Standard  port  for 
reference. 


Station. 


NORTH  AMERICA  (Eabt 
Co  AST ) —Continued . 

RHODE  ISLAND — Continued. 

Outer  coast. 

Point  Judith  Light 

Block  Island,  Basin  Harbor 

Watch  Hill  Light 


CONNBCTICUT. 

Long  Itland  Sounds  north  wide. 

Btonington 

Noank,  Mystic  River  Entrance. . . 
New  London,  Custom-House  Whf 

New  London  Naval  Station 

Norwich,  Thames  River 

Millstone  Point 

Saybrook  Light,  Connecticut  Riv. 
Lyme  Ferry,  Connecticut  River.. 

Essez,  Connecticut  River 

Chester,  Connecticut  River 

EastHaddam,  Connecticut  Rirer 
Hinanum,  Connecticut  River . . . 
Middletown,  Connecticut  River.. 
South  Glastonbury,  Cohn.  River . 
Wethersfleld,  Connecticut  River . 

Hartford,  Connecticut  River 

Duck  Island 

Falkner  Island  Light 

Money  Island.  Thimble  Islands . . 
Branford  Harbor 

Southwest  Ledge  Light , 

New  Haven , 

Milford  Roads 

Bridgeport , 

Black  Rock  Harbor  Light 

Saugatuck,  Saugatuck  River , 

Westport.  Sauffatuck  River , 

South  Norwalk 

Greens  Ledge  Light 

Stamford 

Greenwich 

Great  Captain  Island  Light 

NEW  YORK. 


Long  Itiand  Sounds  north  tide. 


Port  Chester.. 
Mamaroneck . 
New  Rochelle 
City  Island 


4100 
40  56 
40  54 
40  51 
ThrogsNeck 40  48 


Lati- 
tude. 


North. 

O      f 

41  22 
41  10 
41  18 


41  20 
41  19 
41  21 
41  24 
41  32 

41  18 
41  16 
41  18 
41  21 
41  24 

4127 
4180 
41  84 
41  40 
41  43 

41  46 
41  16 
41  18 
41  15 
41  16 

41  14 
41  18 
41  12 
41  10 
41  09 
4106 

41  09 
4106 
4108 
4102 
4102 
40  59 


Eatt  River, 


Whitestone  Point i  40  48 

College  Point !  40  48 

Flushing,  Flushing  Bay ■  40  46 

HunU  Point I  40  48 

North  Brother  Light 40  48 


Lawrence  Point 

PolhemusDock 

Pot  Cove.  Astoria 

Hallets  Point  Ught,  Hell  Gate 
Hell  Gate  Ferry,  Astoria 


40  47 
40  47 
40  47 
40  47 
40  46 


Blackwells  Island  Light |  40  46 

East  41st  street,  New  York  City 40  45 

-  40  44 

40  42 
40  42 


East  27th  street,  Bellevue  Hospital , 

Brookljm  Navy- Yard 

Brooklyn  Bridge 


Longitude. 


Arc. 


Time. 


71  29 
71  38 
71  62 


WesL 

h, 
4 
4 

4 


71  54 

71  59 

72  06 
72  06 
72  05 

72  10 
72  21 
72  20 
72 '23 
72  26 

72  28 
72  83 
72  89 
72  87 
72  89 

72  40 
72  28 
72  89 
72  45 
72  49 

72  55 

72  55 
78  02 
78  11 
78  18 

73  21 

78  22 
78  25 
78  27 
78  83 
78  35 
78  87 


78  40 
78  44 
78  46 
73  47 
78  47 


m. 
46 
46 

47 


448 
448 
4  48 
448 
448 

4  49 
4  49 
4  49 
450 
4  50 

4  50 
450 
4  51 
450 
4  51 


4 
4 

4 
4 

4 

4 
4 
4 
4 
4 
4 

4 

4 
4 
4 
4 
4 


51 
50 
51 
51 
51 

52 
62 
52 
53 
53 
53 

53 
54 
54 
54 
54 
54 


465 
455 

455 
455 
4  55 


73  49  1 

455 

78  51 

455 

78  51 

4  55 

78  52 

4  55 

73  54 

466 

73  55 

466 

73  55  : 

456 

78  56  , 

466 

78  56 

456 

73  66 

4  56 

73  56 

4  56 

73  68  ; 

456 

73  58  ' 

456 

73  59 

4  56 

74  00 

4  56 

Name. 


Newport 

Newport 

New  London 


New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
Willets  Point 
Willets  Point 
WiUeU  Point 
Willets  Point 

Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 

Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
WilleU  Point 
Willets  Point 


Willets 
Willets 
Willets 
Willets 
WilleU 


Page. 


78 
73 
77 


Point 
Point 
Point 
Point 
Point 


Willets  Point 
Willets  Point 
Willets  Point 
WilleU  Point 
WilleU  Point 

WilleU  Point 
WilleU  Point 
WilleU  Point 
New  York  . . . 
New  York... 

New  York... 
New  York  . . . 
New  York  . . . 
New  York  . . . 
New  York . . . 


77 
77 
77 
77 
77 

77 
77 
77 
77 
77 

77 
77 
77 
77 
77 

77 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 

81 
81 
81 
81 
81 
81 


81 
81 

81 
81 
81 


81 
81 
81 
81 

81 

81 
81 
81 
85 
85 

85 
85 
85 
85 
85 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
75°  W. 


h,fn. 
-0  11 
-0  10 
-0  88 


-0  27 
-0  21 
000 
+0  04 
-1-0  41 

+0  14 
+104 
+1  22 
+148 
+2  16 

+2  89 
+3  14 
+4  05 
+4  54 
+5  81 

+5  62 
-0  28 
-0  16 
-0  14 
-Oil 

-Oil 
-0  04 
-0  10 
-0  02 
-0  06 
-0  05 

+0  08 
-0  04 
-0  04 
-0  08 
-0  02 
-0  08 


000 
000 
+0  04 
000 
000 


+0  09 
+0  20 
+0  81 
+0  23 
+0  22 

+0  16 
+0  14 
-003 
+2  41 
+2  06 

+2  01 
+1  26 
+1  16 
+0  40 
+0  20 


A.  III. 

+0  29 
+0  87 
-0  58 


-0  88 
-0  80 
000 
+0  12 
+0  47 

+0  04 
+0  42 
+109 
+151 
+2  80 

+8  00 
+4  01 
+6  08 
+6  12 
+7  07 

+7  88 

-0  66 
-0  46 
-0  44 
-0  40 


-0  85 

-0  81 

-0 

-0 

-0 

-0 


81 
20 
24 
21 


10 
20 


-0 
-0 
-0  22 
-0  21 
-0  21 
-0  21 


-0  17 
-0  16 
-0  12 
-0  08 
000 


+0  08 
+0  16 
+0  83 
+0  18 
+0  15 


+0  07 
000 
-0  21 
+2  25 
+141 


+188 
+115 
+107 
+0  87 
+0  28 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feet. 
-0.4 
-0.5 
+0.3 


+0.2 

+0.1 

0.0 

0.0 

+0.6 

+0.2 
+1.1 
+0.7 
+0.4 
0.0 

—0.3 
-0.6 
-1.0 
-L4 
-L6 

-1.7 
-2.7 
-L8 
-1.6 
-L8 

-1.0 
-1.2 
-0.6 
0.0 
-0.8 
-0.2 

-0.1 
-0.2 
+0.1 
+0.1 
+0.2 
+0.1 


+0.1 

+0.1 

+0.4 

0.0 

0.0 


0.0 
-0.1 
-0.5 
-0.1 
-0.8 


feet. 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

ao 

0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

ao 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 

ranges. 


0.89 
0.86 
1.08 


1.08 
1.04 
1.00 
1.00 
1.24 

1.06 
1.44 
1.28 
1.16 
1.00 

0.88 
0.76 
0.60 
0.44 
0.S6 

0.S2 
a62 
0.75 
0.78 
0.82 

0.86 
0.88 
0.92 
1.00 
a96 
0.97 

0.99 
0.97 
LOl 
1.01 
LOS 
1.01 


1.01 
LOl 
1.06 
1.00 
1.00 


1.00 
0l99 
0.93 
0.99 
0.96 


-0.6 

0.0 

0.92 

-0.8 

0.0 

0.80 

-1.2 

0.0 

ass 

+L1 

0.0 

1.25 

+0.7 

0.0 

1.16 

+a6 

0.0 

1.14 

-0.8 

0.0 

0.9S 

-0.4 

0.0 

0.91 

-0.4 

0.0 

0.91 

-0.2 

0.0 

« 

0.96 

AND  TIDAL  CONSTANTS. 


355 


Interval. 


3 


1 

2 
8 


4 

6 
6 

7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
28 

24 
25 
28 
27 
28 
29 

90 
31 
32 
88 
34 
85 


86 
37 
88 
89 
40 


41 
42 
43 
44 
45 

46 
47 
48 
49 
SO 

61 
52 
53 
54 
55 


Mean. 


HWI. 


h.  tn. 
732 
7S3 
8  49 


859 
906 
9  26 
980 
10  07 

939 
10  29 

10  47 

11  12 

11  40 

12  03 
0  13 


1 
1 
2 


03 
63 
29 


250 
10  46 
10  57 

10  59 
1102 

1101 

11  08 
1102 
1109 
11  06 
11  06 

11  19 
11  06 
1106 
11  07 
1106 
1107 


1109 
1109 
11  13 
11  09 
1109 


11  18 
11  29 
1140 
11  82 
11  30 

1124 
11  22 
11  06 
10  46 
10  10 

10  05 
980 
920 
844 
824 


LWI. 


h.  m. 
1  17 
1  25 
238 


2  52 
800 
880 
8  42 
4  17 

883 


4 
4 

5 
5 


11 
88 
19 
58 


6  28 

.729 

880 

9  40 

10  34 

11  06 
4  31 
440 
442 
446 


4 
4 
4 
6 
5 
6 

5 
6 
6 
6 
5 
6 


50 
64 
54 
04 
00 
08 

14 
03 
01 
02 
02 
02 


605 
506 

5  10 

6  14 
622 


580 
5  38 
65 
40 
86 


6 
5 
5 


5 
6 
6 
4 


28 
21 
00 
80 


8  46 

8  43 
320 
8  12 
2  42 
228 


Tropic. 


HHWI. 


h.  m. 
7  82a 
7  88a 
845a 


8  54a 
900a 

9  2la 
9  27a 

10  03a 

9  84a 
10  25a 

10  43a 

11  08a 
11  S6a 

11  58a 
0086 

0  576 

1  466 

2  226 

2  426 
10  42a 
10  53a 
10  55a 
10  58a 

10  57a 

11  04a 

10  58a 

11  05a 
11  Ola 
11  02a 

11  16a 
11  02a 
11  02a 
11  03a 
1104a 
11  03a 


11  06a 
11  05a 
11  09a 
11  05a 
11  05a 


11  14a 
11  25a 
11  86a 
11  28a 
11  26a 

11  20a 
11  18a 
11  Ola 
10  42a 
10  07a 

10  02a 
9  27a 
9  17a 
8  41a 
8  21a 


LLWI. 


h.  ffi. 
1  086 

1  116 

2  586 


8  126 
8206 
8  616 
4  016 
4  876 

8536 
4306 

4  586 

5  406 

6  206 

6506 

7  516 

8  526 
10  026 

10  576 

11  286 
4  396 
4  486 
4506 
4546 


586 
026 
026 
126 
086 
106 

216 
116 
096 
096 
106 
106 


6  136 
6  146 
6  186 
6  226 
5  306 


5886 
5466 
6  046 
6  496 
5  466 

5386 
5  816 
5  106 
4  416 
8  576 


3  546 
8  326 
246 
546 
416 


8 

2 
2 


Range  of  tide. 


Mean 

Spring 
(Sg). 

(Mn). 

feet. 

feet. 

8.1 

3.8 

3.0 

8.7 

2.7 

3.2 

2.7 

8.2 

2.6 

3.0 

2.5 

2.9 

2.5 
3.1 

2.7 
8.6 
3.2 
2.9 
2.5 

2.2 
1.9 
1.5 
1.1 
0.9 

0.8 
4.5 
5.4 
5.6 
5.9 

6.2 
6.0 
6.6 
7.2 
6.9 
7.0 

7.1 
7.0 
7.8 
7.8 
7.4 
7.3 


7.8 
7.8 
7.6 
7.2 
7.2 


7.2 
7.1 
6.7 
7.1 
6.9 

6.6 
6.4 
6.0 
5.5 
5.1 

6.0 
4.1 
4.0 
4.0 
4.2 


2.9 
8.7 

8.2 
4.8 
8.8 
8.4 
2.9 

2.6 
2.2 
1.7 
1.8 
1.1 

0.9 
5.3 
6.8 
6.7 
7.0 

7.3 
7.1 
7.7 
8.5 
8.2 
8.8 

8.4 
8.8 
8.6 
8.6 
8.7 
8.6 


8.6 
8.6 
8.9 
8.5 
8.5 


8.5 
8.5 
8.0 
8.4 
8.2 

7.9 
7.6 
7.2 
6.6 
6.1 

6.0 
4.9 

4.8 
4.7 
5.0 


Neap 

(Np). 


feet. 
2.3 
2.2 
2.1 


2.2 
2.0 
2.0 
2.0 
2.5 

2.2 
2.9 
2.6 
2.8 
2.0 

1.8 
1.5 
1.2 
0.9 
0.7 

0.6 
3.6 
4.3 
4.5 
4.7 

5.0 
4.8 
5.2 
6.8 
5.5 
5.6 

5.7 
5.6 
5.8 
5.8 
6.9 
5.9 


5.8 
5.8 
6.0 
5.7 
6.7 


5.6 
5.6 
5.2 
5.5 
5.4 

5.1 
6.0 
4.7 
4.8 
4.0 

3.9 
8.2 
3.1 
3.1 
3.3 


Great 

tropic 

(Gc). 


feet. 
8.8 
8.2 
8.1 


8.1 
2.9 
2.8 
2.8 
8.6 

8.1 
4.1 
8.7 
8.8 
2.8 

2.6 
2.2 
1.7 
1.8 
1.0 

0.9 
5.1 
6.1 
6.4 
6.7 

7.1 
6.8 
7.5 
8.2 
7.9 
8.0 

8.1 
8.0 
8.8 
8.3 
8.4 
8.3 


8.3 
8.8 
8.6 
8.8 
8.2 


8.1 
8.1 
7.6 
8.0 
7.8 

7.5 
7.2 
6.8 
6.2 
5.8 

5.7 
4.7 
4.5 
4.5 

4.7 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
0.7 
0.7 
0.9 


0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.7 
0.6 
0.6 

0.5 
0.9 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 


LWQ. 


feet. 
0.1 
0.1 
0.2 


0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.8 
0.8 
0.2 
0.2 

0.2 
0.2 
0.1 
0.1 
0.1 

0.1 
0.4 
0.4 
0.6 
0.6 

0.6 
0.5 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 


Diurnal  wave. 


0.6 
0.6 
0.6 
0.6 
0.6 


0.5 
0.5 
0.5 
0.6 
0.5 

0.5 
0.4 
0.4 
0.4 
0.4 

0.4 
0.8 
0.3 
0.3 
0.3 


Tropic 
HW 

inter- 
val. 


A.  m. 


8  81 
8  27 


Tropic 
range. 


feet. 
0.7 
0.7 
0.9 


0.9 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 

0.8 
0.8 
0.7 
0.6 
0.5 


0.6 
.0 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


feet. 
1.6 
1.5 
1.4 


1.4 
1.8 
1.2 
1.8 
1.6 

1.4 
1.8 
1.6 
1.4 
1.2 

1.1 
1.0 
0.7 
0.6 
0.4 

0.4 
2.2 
2.7 
2.8 
8.0 

3.1 
3.0 
3.3 
8.6 
8.5 
8.5 

8.6 
8.6 
8.6 
8.6 
8.7 
8.7 


8.7 
8.6 
8.8 
8.6 
8.6 


8.6 
8.6 
8.4 
8.5 
8.4 

8.3 
3.2 
8.0 
2.8 
2.6 

2.6 
2.1 
2.0 
2.0 
2.1 


Tropic 
LLW. 


feet. 

o 

1.5 

12.0 

1.5 

11.5 

1.4 

11.0 

1.6 
1.4 
1.3 
1.3 
1.7 

1.6 
1.9 
1.7 
1.5 
1.8 

1.2 
1.1 
0.7 
0.6 
0.4 

0.4 
2.4 
2.9 
3.0 
8.2 

8.8 
8.2 
8.6 
8.9 
8.8 
3.8 

3.9 
8.8 
8.9 
8.9 
4.0 
4.0 


4.0 
8.9 
4.1 
8.9 
8.9 


3.8 
8.8 
8.6 
8.7 
8.6 

8.5 
8.4 
8.2 
3.0 
2.8 

2.7 
2.2 
2.1 
2.1 
2.2 


Varia- 
tion of 
the  com- 
pass. 


Weii. 


11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
10.5 
10.6 
10.6 

10.6 
10.6 
10.6 
10.6 
10.6 
10.0 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 


10.0 
10.0 
10.0 
10.0 
10.0 


9.5 
9.6 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.6 

9.5 
9.5 
9.5 
9.5 
9.5 


856 


TABLE  3.— TIDAL  DIFFERENCES 


B 

0 


1 

2 
3 


4 

5 
6 
7 
8 

9 
10 
11 
12 
18 

14 
15 
16 
17 
18 

19 
20 
21 
22 
28 

24 
25 
26 
27 
28 

29 
80 
81 
82 
83 

84 
85 
86 
37 
88 


89 
40 
41 
42 
48 

44 

45 
46 
47 
48 

49 
50 
51 
52 
53 

54 
55 
56 
57 
58 


59 
60 
61 
62 
68 


BUtion. 


NORTH  AMERICA  (East 
Coast)— Continued. 

NEW  YORK— continued. 

Harlem  River. 

East  110th  street,  New  York  City. 

HighBridffe 

Kln^  Bridge 


Long  Idand  Sounds  south  side. 


WiLLETS  Point 

Hewletts  Point 

Execution  Rocks  Light 

GlenorMosquitoCove,HempsteadH. 
Oyster  Bay 


Cold  Spring  Harbor,  Oyster  Bay. 

Huntington  Harbor 

Northport  Harbor 

Nissequogue  Riyer 

Stony  Brook 


Stratford  Shoal  Ught .., 
Port  Jefferson  Entrance 

Port  Jefferson , 

Setauket 

Conscience  Bay , 


Herod  Point 

Jacob  Point 

Duck  Pond  Point •. 

Horton  Point  Light 

Truman  Beach 


Orient  Point 

Little  Gull  Island  Light 

West  Harbor,  Fishers  Island 

Gardlners  Point  Light 

Orient  Harbor 


Greenport 

Southold  Landing. 
Cutchogue  Harbor. 

Jamesport 

Sag  Harbor 


Cedar  Island  Light . . . 
Acabonack  Harbor . . . 

Napeague  Harbor 

Fort  Pond  Bay 

Montauk  Point  Light 


Long  Island,  south  side. 

Amagansett  Llfe-Savlng  Station. . . 

Mecox  Lile-Savlng  Station 

Southampton  Llfe-Savlng  Station. 
Shlnnecock  Life-Saving  Station. . . 
Quogue  Llfe-Savlng  Station 


Moriches  Llfe-Savlng  Station. . 
Bellport  Llfe-Savlng  Station. . . 

Bellport,  Great  South  Bay 

Patcnogue,  Great  South  Bav. . . 
Lone  Hill  Llfe-Savlng  Station . 


Fire  Island  Inlet,  Great  South  Bay. 

Babylon ,  Great  South  Bay 

Gilgo  Inlet,  Great  South  Bay. 


Jones  Inlet,  Hempstead  Bay 

E.  Rockaway  Inlet,  Hempstead  Bay. 

Barren  Island,  Rockaway  Inlet . . . . 

Holland  Landing,  Jamaica  Bay 

Norton  Point,  Jamaica  Bay 

Canarsle.  Jamaica  Bay 

Coney  Island 


Staien  Isiand. 


Elm  Tree  Beacon 

Great  Kills 

Princess  Bay  Light 

Great  Beds  Light 

Tottenvllle,  Arthur  Kill. 


Geographic  position. 


Lati- 
tude. 


North. 
o    / 

40  47 
40  51 
40  52 


40  48 
40  50 
40  53 
40  51 
40  52 

40  52 
40  54 
40  54 
40  54 

40  55 

41  04 
40  58 
40  57 
40  56 
40  57 

40  57 

40  69 
4102 

41  05 
4106 

41  10 
41  12 
41  16 
4109 
4108 

4106 
4104 
4100 

40  56 
4100 

4102 
4101 

41  00 
4108 
41  04 


40  58 
40  54 
40  52 
40.51 
40  48 

40  46 
40  48 
40  45 
40  45 
40  40 

40  88 
40  41 
40  87 
40  86 
40  86 

40  35 
40  35 
40  38 
40  88 
40  84 


40  34 
40  82 
40  80 
40  29 
40  31 


Longitude. 


Arc. 


Time. 


Wesl. 


73  56 
78  56 
78  55 


78  47 
73  45 
73  44 
73  39 
73  81 

73  28 
78  26 
78  21 
78  13 
78  09 

78  06 
73  05 
78  04 
78  06 
78  07 

72  60 
72  39 
72  81 
72  27 
72  19 

72  14 
72  06 
72  00 
72  09 
72  18 

72  21 
72  25 
72  27 
72  84 
72  17 

72  16 
72  06 
72  03 
71  58 
7151 


72  07 
72  18 
72  23 
72  28 
72  36 

72  43 
72  56 

72  66 

73  01 
73  04 

73  14 
78  19 
78  25 
78  82 
78  41 

73  53 
73  49 
78  45 
78  53 
73  59 


74  06 
74  08 
74  13 
74  15 
74  15 


h.  fn. 
466 
456 
456 


455 

455 
455 
455 
4  54 

4  54 
4  64 
453 
453 
453 


4 

4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


62 
52 
52 
52 
62 

61 
61 
60 
60 
49 

49 
48 
48 
49 
49 

49 
60 
50 
60 
49 


4  49 
4  49 
448 
448 
4  47 


448 
4  49 
460 
460 
4  60 


4 

4 
4 
4 
4 

4 
4 
4 
4 
4 


61 
62 
52 
52 
62 

53 
53 
54 
54 
56 


4  56 

455 
455 
456 
466 


456 
4  67 
4  57 
4  57 
4  57 


Standard  port  for 
reference. 


Name. 


New  York... 
New  York... 
New  York... 

WlUets  Point 
Willete  Point 
Willets  Point 
Willets  Point 
Willets  Point 

Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 
Willets  Point 

Willets  Point 
Willets  Point 
WiUeU  Point 
Willeta  Point 
Willets  Point 

Willets  Point 
WUlets  Point 
Willets  Point 
New  London 
New  I/)ndon 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
New  Landon 
New  London 
New  London 

New  London 
New  London . 
New  London 
New  London 
New  London 

New  London , 
New  London 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 

Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook . 
Sandy  Hook. 
Sandy  Hook. 

Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Page. 


85 
85 
85 


81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
77 
77 

77 
77 
77 
77 
77 

77 

77 
77 
77 
77 

77 
77 
77 
77 
77 


77 
77 
77 
77 
77 

77 
77 
77 
77 
77 

77 
77 
89 
89 
89 

89 
89 
89 
89 
89 


89 
89 
89 
89 


Tidal  differences. 


Time. 


HW. 


LW. 


J%me  meridian^ 
7S°W. 


h.  m. 
+2  11 
-f-2  21 
-1-0  66 


000 
000 
000 
000 
-0  08 

-0  02 
-0  04 
-0  04 
-0  06 
-1-0  14 

-0  09 
-0  06 
-1-0  29 
-h0  58 
-f-108 

-Oil 
-0  18 
-0  17 
-1-127 
-1-105 

+0  85 
000 
+0  05 
+0  25 
+0  55 

+0  69 
+148 
+2  01 
+2  47 
-4-1  05 

+0  42 
000 
-OU 
-0  86 
-107 


-1 
-1 
-1 
-1 
-1 

-1 
-1 


16 
26 
80 
86 
42 

47 
52 


+188 


+1 
-1 


16 
57 


-2  02 
+0  29 
-0  12 
-0  07 
000 

+0  07 
+0  42 
+109 
+0  45 
000 


+0  08 
+0  02 
+0  05 
+0  07 
+0  11 


h,  tn, 
+1  45 
+2  05 
+1  00 


000 
-0  06 
-0  18 
-0  16 
-0  17 

-0  16 
-0  24 
-0  24 
-0  25 
-0  04 

-0  29 
-0  25 
+0  21 
+0  59 
+1  86 

-0  86 
-0  42 
-0  48 
+1  05 
+0  48 

+0  12 
-0  26 
-0  03 
+0  06 
+0  88 

+0  48 
+1  82 
+1  48 
+2  42 
+0  51 

+0  81 
-0  08 
-0  25 
-0  60 
-128 


-1 
-1 
-1 
-1 
•1 


88 
44 

47 
60 
54 


-1  57 
-2  01 
+124 
+107 
-2  04 

-2  05 
+0  25 
-0  09 
-0  04 
+0  01 

+0  12 
+0  82 
+120 
+0  48 
-0  12 


+0  06 
+0  06 
+0  09 
+0  18 
+0  22 


Height. 


HW. 


LW. 


MeanLotv 
Water. 


feeL 
+L6 
+L6 
-0.1 


0.0 
0.0 

+0.1 
0.0 

+0.1 

+0.4 
+0.4 
+0.1 
-0.2 
-LI 

-0.6 
-LO 
-0.6 
-0.7 
-2.2 

-1.8 
-2.8 
-2.7 
+1.5 
+0.9 

+0.2 
0.0 
0.0 

+0.2 
0.0 

-0.1 

0.0 

-0.2 

-0.1 

0.0 

+0.1 
+0.2 
0.0 
-0.8 
-0.5 


-0.8 
-0.2 
-0.1 
0.0 
+0.2 

+0.4 
+0.6 
-L4 
-L5 
+0.8 

-0.6 
-L8 
-1.1 
-0.9 
-0.6 

-0.4 
-0.4 
-0.7 
-0.2 
0.0 


+0.2 
+0.4 
+0.6 
+0.6 
+0.6 


feeL 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


ao 
ao 

0.0 
0.0 
0.0 


Ratio 

of 
ranges. 


1.25 
1.86 
0.96 


1.00 
1.00 
1.01 
1.00 
1.01 

1.06 
1.06 
1.01 
0.97 
0.85 

0.92 
0.86 
0.92 
0.90 
0.69 

0.82 
0.68 
0.62 
1.60 
1.86 

1.06 
1.00 
1.00 
LOB 
1.00 

0.96 
LOO 
a92 
0.96 
1.00 

L04 
LQ8 
LOO 
0.88 
0.80 


0.80 
0.92 
0.96 
LOO 
1.06 

L16 
L24 
0.44 
0.40 
L92 

0.80 
0.48 
0.77 

asi 

0.87 

0.91 
0.91 
0.8S 
0.96 
1.0O 


1.0ft 
1.09 
1.13 
1.18 
1.13 
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1 

Interval. 

Bange  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  eea  level 
above  plane  of— 

• 

Varia- 

1 

1 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(Sg). 

Neap 

(Npf. 

Qreat 
tropic 

(Gc). 

UWQ. 

LWQ. 

Tropic 
UW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tionof 
the  com- 
pass. 

Sz; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wett,  . 

h.  fH, 

h.  vn. 

A.  m. 

A.  m. 

feet. 

fed. 

feet. 

/eet. 

feeL 

feet. 

A.  in. 

feet. 

feet. 

feet. 

o 

1 

10  16 

360 

10  12a 

403b 

5.5 

6.6 

4.8 

6.2 

1.0 

0.8 

1.0 

2.8 

2.9 

9.5 

2 

10  25 

4  10 

10  22a 

4235 

6.0 

7.2 

4.6 

6.7 

1.0 

0.8 



1.0 

8.0 

3.1 

9.5 

3 

900 

305 

8  57a 

3  185 

4.3 

5.2 

8.4 

4.8 

1.0 

0.8 

1.0 

2.2 

2.3 

9.5 

4 

1109 

522 

11  05a 

5805 

7.2 

8.5 

5.7 

8.2 

1.0 

0.6 

9  11 

1.1 

8.6 

4.0 

9.5 

6 

1109 

5  14 

1106a 

5225 

7.2 

8.6 

5.8 

8.3 

1.0 

0.6 

1.1 

8.6 

4.0 

9.5 

6 

1109 

509 

11  05a 

5  175 

7.3 

8.6 

5.8 

8.3 

1.0 

0.6 

1,1 

3.6 

4.0 

9.5 

7 

1109 

506 

1106a 

5  145 

7.2 

8.5 

5.8 

8.3 

1.0 

0.6 

1.1 

8.6 

4.0 

10.0 

8 

U07 

506 

11  03a 

5  145 

7.3 

8.6 

5.8 

8.8 

1.0 

0.6 

1.1 

8.6 

4.0 

10.0 

9 

1106 

507 

11  04a 

5  155 

7.6 

9.0 

6.1 

8.7 

1.0 

0.6 

1.1 

8,8 

4.1 

10.0 

10 

1106 

459 

11  02a 

5  075 

7.6 

9.0 

6.1 

8.7 

1.0 

0.6 

1.1 

8.8 

4.1 

10.0 

11 

1107 

500 

1108a 

5065 

7.3 

.  8.6 

5.8 

8.3 

1.0 

0.6 

1.1 

8.6 

3.9 

10.0 

12 

11  05 

459 

11  Ola 

5  075 

7.0 

8.8 

5.6 

8.0 

1.0 

0.6 

1.1 

3.5 

3.8 

10.0 

18 

1125 

520 

1121a 

5285 

6.1 

7.2 

4.9 

7.0 

1.0 

0.5 

1.1 

3.0 

3.2 

10.0 

14 

U08 

456 

10  59a 

5065 

6.6 

7.8 

5.8 

7.6 

1.0 

0.5 

1.1 

3.8 

3.5 

10.0 

15 

U06 

500 

1102a 

5  115 

6.2 

7.8 

5.0 

•     7.1 

1.0 

0.5 

1.1 

8.1 

3.8 

10.0 

16 

1141 

546 

11  87a 

5585 

6.6 

7.8 

5.3 

7.5 

1.0 

0.5 

1.1 

8.8 

3.5 

10.0 

17 

12  10 

624 

12  06a 

6  375 

6.5 

7.6 

5.2 

7.4 

1.0 

0.5 

1.1 

8.2 

3.4 

10.0 

18 

12  20 

700 

12  16a 

7  145 

5.0 

5.9 

4.0 

5.7 

1.0 

0.4 

1.1 

2.5 

2.7 

10.0 

19 

1102 

450 

10  58a 

5055 

5.9 

7.0 

4.7 

6.7 

1.0 

0.5 

1.1 

3.0 

3.2 

10.5 

20 

1100 

444 

10  56a 

5005 

4.9 

5.8 

4.0 

5.6 

1.0 

0.4 

1.1 

2.6 

2.7 

10.5 

21 

10  57 

489 

10  53a 

4565 

4.5 

5.8 

8.6 

5.1 

0.9 

0.4 

1.0 

2.2 

2.4 

10.5 

22 

10  51 

483 

10  46a 

4505 

4.0 

4.7 

3.2 

4.6 

0.9 

0.3 

0.9 

2.0 

2.1 

10.5 

28 

10  80 

4  17 

10  15a 

4855 

3.4 

4.0 

2.7 

3.8 

0.9 

0.8 

0.9 

1.7 

1.8 

11.0 

24 

10  00 

341 

955a 

400b 

2,7 

8.2 

2.2 

8.1 

0.9 

0.2 

0.9 

1.4 

1.5 

11.0 

25 

926 

804 

9  21a 

8235 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.3 

U.0 

26 

9  81 

3  27 

926a 

3  47b 

2.5 

3.0 

2.0 

2.8 

0.9 

0.2 

0,9 

1.2 

1.3 

11.0 

27 

950 

885 

9  45a 

8  555 

2.7 

3.2 

2.2 

8.1 

0.9 

0.2 

0.9 

1.4 

1.5 

11.0 

28 

10  20 

402 

10  15a 

422b 

2.5 

3.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

10.5 

29 

10  2i 

4  12 

10  19a 

482b 

2.4 

2.8 

1.9 

2.7 

0.9 

0.2 

0.9 

1.2 

1.3 

10.5 

80 

11  12 

500 

11  07a 

5205 

2.5 

3.0 

2.0 

2.9 

0.9 

0.2 

0.9 

1.3 

1.4 

10.5 

81 

1125 

5  16 

1120a 

5865 

2.3 

2.8 

1.9 

2.7 

0.9 

0.2  1 

0.9 

1.2 

1.3 

10.5 

82 

12  11 

6  10 

12  06a 

6  80b 

2.4 

2.8 

1.9 

2.7 

0.9 

0.2  1 

0.9 

1.2 

1.3 

10.0 

H» 

10  80 

420 

10  26a 

4405 

2.5 

2.9 

2.0 

2.8 

0.9 

0.2  1 

0.9 

1.2 

1.3 

10.5 

84 

10  07 

400 

10  02a 

4  20b 

2.6 

8.1 

2.1 

3.0 

0.9 

0.2  1 

0.9 

1.3 

1,4 

10.5 

85 

925 

3  21 

920a 

3  41b 

2.7 

3.1 

2.1 

3.0 

0.9 

0.2  ! 

0.9 

1.3 

1,4 

11.0 

86 

9  15 

305 

9  10a 

82db 

2.5 

3.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.8 

11.0 

87 

850 

240 

845a 

800b 

2.2 

2.6 

1.8 

2.6 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

88 

820 

208 

8  15a 

223b 

2.0 

2.4 

1.6 

2.3 

0.8 

0.2 

0.8 

1.0 

1.1 

11.0 

89 

8  10 

1  52 

805a 

2  12b 

2.2 

2.6 

1.7 

2.5 

0.8 

0.2 

0.8 

1.1 

1.2 

11.0 

40 

800 

145 

755a 

205b 

2.3 

2.8 

1.8 

2,7 

0.8 

0.2 

0.8 

1.2 

1.8 

10.5 

41 

754 

1  41 

7  49a 

2  01b 

2.4 

2.9 

1.9 

2.8 

0.8 

0.2 

0.8 

1.2 

1.3 

10.5 

42 

7  48 

1  38 

743a 

1  57b 

2.5 

8.0 

2.0 

2.8 

0.9 

0.2 

0.9 

1.2 

1.3 

10.5 

43 

7  42 

184 

7  38a 

1  58b 

2.7 

3.2 

2.1 

8.0 

0.9 

0.2 

^ 

0.9 

1.3 

1.4 

10.5 

44 

736 

1  80 

732a 

1  48b 

2.9 

3.4 

2.3 

3.2 

0.9 

0.2 

■  «  *      •  ■  «  ■ 

0.9 

1.4 

1.5 

10.0 

45 

7  80 

1  25 

726a 

1  43b 

3.1 

3.6 

2.4 

8.4 

0.9 

0.2 

0.9 

1.5 

1.6 

10.0 

46 

10  55 

450 

10  48a 

5  15b 

1.1 

1.4 

0.9 

1.3 

0.6 

0.1 

••*••■•« 

0.6 

0.6 

0.6 

10.0 

47 

10  88 

483 

lOSOa 

4  53b 

1.0 

1.1 

0.8 

1.1 

0.6 

0.1 

0.6 

0.5 

0.5 

10.0 

48 

725 

122 

7  21a 

1  40b 

3.3 

3.9 

2.6 

3.7 

0.9 

0.2 

0.9 

1.6 

1.7 

10.0 

49 

7  19 

1  20 

7  16a 

1  37b 

2.0 

2.3 

1.5 

2.2 

0.8 

0.2 

0.8 

1.0 

1.1 

10.0 

50 

950 

350 

9  i4a 

4  105 

1.2 

1.4 

0.9 

1.3 

0.6 

0.1 

0.6 

0.6 

0.6 

10.0 

51 

726 

120 

7  27a 

1  345 

3.6 

4.2 

2.8 

4.0 

1.0 

0.2 

1.0 

1.8 

1.9 

9.5 

52 

780 

125 

7  22a 

1  39b 

3.8 

4.6 

3.0 

4.2 

1.0 

0.2 

1.0 

1.9 

2.0 

9.5 

1  5ft 

786 

1  29 

7  83a 

1  43b 

4.1 

4.9 

3.2 

4.6 

1.0 

0.2 

1.0 

2.0 

2.1 

9.5 

54 

742 

1  15 

^       7  89a 

1  29b 

4.3 

5.2 

3.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

9.5 

55 

8  18 

200 

8  15a 

2  14b 

4.3 

5.1 

8.4 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

9.5 

56 

845 

248 

8  42a 

302b 

4.0 

4.8 

3.2 

4.4 

1.0 

0.2 

1.0 

2.0 

2.1 

9.5 

57 

820 

2  15 

8  17a 

2  29b 

4.5 

5.4 

3.6 

5.0 

1.0 

0.2 

1.0 

2.3 

2.4 

9:5 

58 

785 

1  16 

7  82a 

129b 

4.7 

5.5 

3.7 

5.1 

1.1 

0.2 

1.1 

2.3 

2.4 

9.5 

59 

738 

135 

7  35a 

1  49b 

4.9 

5.9 

3.8 

5.4 

1.0 

0.3 

1.0 

2.4 

2.5 

9.0 

fiO 

736 

132 

7  33a 

1  46b 

5.1 

6.1 

4.0 

5.6 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

61 

789 

185 

7  86a 

1  49b 

5.3 

6.4 

4.1 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

62 

7  41 

1  39 

7  88a 

1  53b 

5.3 

6.4 

4.1 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

68 

745 

1  48 

7  42o 

2  02b 

5.3 

6.4 

4.1 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

858 


TABLE  3.— TIDAL  DIFFERENCES 


1 

1 

1 

2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

31 
82 
83 
84 
85 

36 
87 
38 
39 
40 

41 
42 
43 
44 

45 
46 
47 

48 
49 
60 
51 
52 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Ratio 

of 

ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW, 

NORTH  AMERICA  (East 
CoABT)— Continued, 

NEW  YORK— continued. 

Slaten  Island— Continued. 

Rossrllle,  Arthur  Kill 

North. 

o    / 

40  33 
40  86 
40  88 
40  39 
40  86 

40  86 
40  87 
40  88 
40  40 
40  42 

40  42 
40  48 
40  48 
40  45 
40  46 

40  47 
40  49 
40  60 
40  51 
40  53 

40  66 
4101 
4105 

41  10 
41  12 

41  17 
41  24 
41  SO 
41  35 
41  42 

41  47 

41  55 

42  04 
42  13 
42  15 

42  21 
42  27 
42  82 
42  87 
42  44 

40  89 
40  39 
40  42 
40  44 
40  52 
40  51 
40  53 

40  29 
40  29 
40  27 
40  26 
40  27 

We 

o     / 

74  13 
74  12 
74  09 
74  06 
74  03 

74  00 
74  02 
74  02 
74  01 
74  01 

74  01 
74  02 
74  01 
74  02 
74  01 

73  69 
73  58 
78  57 
78  57 
73  55 

73  54 
73  53 
73  62 
73  52 
73  58 

73  56 
78  57 

74  00 
73  57 
78  56 

73  57 
73  58 
73  55 
78  51 
73  48 

73  48 
73  47 
73  45 
73  45 

73  42 

74  10 
74  11 
74  08 
74  10 
74  07 
74  02 
74  02 

74  26 
74  16 
74  12 
74  05 
74  00 

h.  m. 
4  67 
4  67 
4  57 
456 
456 

466 
456 
456 
566 
456 

456 
456 
466 
466 
4  56 

456 
456 
456 
456 
456 

456 
456 
455 
4  55 
456 

456 
4  56 
4  56 
456 
4  66 

456 
466 
456 
465 
455 

4  55 
455 
455 
4  55 
4  55 

4  57 
4  57 
4  57 
4  57 
466 
456 
466 

458 
4  57 
4  57 
456 
4  56 

Sandy  Hook 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

New  York 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

Sandy  Hook 

89 
85 
85 
86 
85 

85 
85 
85 
85 
86 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 

85 
85 
85 
85 
85 
85 
85 

89 
89 
89 
89 
89 

Timem 
7S° 

h,  m. 
+  086 
+  0  19 
+  008 

-  008 

-  0  21 

-  089 

-  0  21 

-  0  15 

-  008 
000 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

+  020 
+  028 
+  0  31 
+  086 
+  045 

+  056 
+  117 
+  1  82 
+  160 
+  202 

+  2  24 
+  802 
+  889 
+  407 
+  486 

+  4  51 
+  5  21 
+  566 
+  640 
+  656 

+  7  27 
+  8  11 
+  858 
+  954 
+11  25 

+  0  17 
+  023 
+  038 
+  058 
+  141 
+  126 
+  1  86 

+  0  49 

+  008 

+  005 

000 

000 

eridian, 
W. 

h.  m. 
+  048 
+  026 
+  0  11 

-  0  15 

-  025 

-  086 

-  026 

-  0  18 

-  009 
000 

+  002 
+  005 
+  006 
+  0  12 
+  0  18 

+  020 
+  028 
+  0  81 
+  087 
+  046 

+  1  00 
+  121 
+  1  89 
+  205 
+  2  21 

+  2  51 
+  8  81 
+  4  01 
+  422 
+  460 

+  509 
+  535 
+  606 
+  654 
+  7  10 

+  756 
+  854 
+  960 
+11  05 
+13  04 

+  024 
+  084 
+  085 
+  109 
+  206 
+  1  48 
+  200 

+  1  83 
+  0  16 
+  0  14 
+  004 
000 

• 

Mean 
Wa 

feet. 

+0.6 

+0.6 

+0.1 

+0.1 

+0.2 

+0.4 

+0.2 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

-0.1 

-0.2 

-0.2 
-0.2 
-0.3 
-0.3 
-0.4 

-0.5 
-0.7 
-0.8 
-1.0 
-1.1 

-1.8 
-1.6 
-1.7 
-1.5 
-L3 

-1.1 
-0.7 
-0.8 
-0.2 
-0.2 

-0.5 
-1.1 
-L7 
-2.0 
-2.1 

+0.2 
+0.2 
+0.3 
+0.6 
-1.1 
+0.8 
+0.8 

+1.3 
+0.6 
+0.6 
+0.1 
0.0 

iLov 
tier. 

feet 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

ao 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 

ao 
ao 
ao 
ao 
ao 

0.0 
0.0 

ao 
ao 
ao 

1.13 
1.14 
1.02 
1.02 
1.05 

1.09 
1.05 
1.02 
1.00 
1.00 

1.00 
0.99 
0.99 
a98  . 
0.96 

a  96 
0.94 
0.M 
0.93 
0.91 

0.88 
0.84 
0.82 
0.78 
0.76 

aTO 
a  63 
0.62 
0.65 
0.71 

0.75 
0.S3 
0.9S 
0.96 
0.95 

a89 
0.74 
a  61 
0.56 
0.53 

1 

1.05 
1.05 
1.07 
1.14 
a  75 
L18 
1.18 

L» 
1.1S 
1.13 
L02 
LOO 

Chelsea,  Arthur  Kill 

Port  Richmond,  Kill  yan  Kull 

New  Brighton.  Kill  van  Kull 

Fort  Wadsworth  light,  The  Narrows 

New  York  Harbor. 

Bath,  Oravesend  Bay 

Fort  Hamilton,  The  Narrows 

Bay  Ridge 

Go  wanuB  Bay 

New  ^obk,  Qoyemors  Island 

NKW  YORK  AND  NEW  JBB8EY. 

New  York,  The  Battery 

Jersey  City,  Penn.  R.  R.  Ferry,  N.J. 
New  York,  Desbrosses  st 

Hoboken,  14th  St.,  N.J 

Weehawken,  Day  Point,  N.  J 

New  York,  W.72d8t 

General  Grant's  tomb,  122d  st 

Manhattan  Iron  Works,  148d  st 

Fort  Washington  Point 

Spuyten  Duyvil 

Yonkeis 

Dobbe  Ferry 

Tarrytown 

Offining 

HayenUaw 

Peekskill 

West  Point 

Newburgh 

New  Hamburg 

Poughkeepflle 

Hyde  Park 

Rondout  

Tiyoli 

Catsklll 

Hudson 

Coxsackie 

New  Baltimore 

Castleton 

Albany 

Troy 

NEW  JERSEY— continued. 

Neteark  Bay. 
Shooters  Island.  N.  Y 

Elizabethport 

Passaic  Light 

Newark.  Passaic  Riyer 

Passaic.  Passaic  River 

Little  Ferry,  Hackensack  River 

Hackensack,  Hackensack  River 

Saritan  Bay,  etc. 
New  Brunswick 

South  Ambov 

Keyport 

Port  Monmouth 

Sandy  Hook,  The  Horseshoe 

AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof^ 

Varia- 

B 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

Inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

thecom- 

pefis. 

3 
^ 

HWI. 

LWI. 

HHWI. 

T.TiWI. 

YaL 

Wett. 

h,  m. 

A.  fit. 

h,  in. 

h.  m. 

feet 

feet. 

feet. 

feet. 

feet 

feet. 

h.  ffi. 

feet. 

feet. 

feet. 

o 

1 

8  10 

2  14 

8  07a 

2  276 

5.8 

6.3 

4.1 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.0 

2 

8  22 

280 

8  19a 

2  436 

5.0 

0.0 

3.9 

5.5 

1.0 

0.3 

1.0 

2.5 

2.6 

9.0 

8 

8  11 

2  15 

8  08a 

2  286 

4.5 

5.4 

3.5 

5.0 

1.0 

0.3 

1.0 

2,3 

2.4 

9.0 

4 

766 

1  60 

768a 

2086 

4.5 

5.4 

3.5 

5.0 

1.0 

0.3 

1.0 

2.3 

2.4 

9.0 

6 

743 

1  40 

740a 

1  686 

4.6 

5.6 

3.6 

5.1 

1.0 

0.3 

1.0 

2.3 

2.4 

9.0 

6 

785 

180 

782a 

1436 

4.8 

5.7 

3.7 

5.2 

1.0 

0.8 

1.0 

2.4 

2.6 

9.0 

7 

7  43 

140 

740a 

1536 

4.6 

5.6 

3.6 

5.1 

1.0 

0.3 

702 

1.0 

2.3 

2.4 

9.0 

8 

7  49 

147 

746a 

2006 

4.5 

5.4 

3.5 

5.0 

1.0 

0.3 

1.0 

2.3 

2.4 

9.5 

9 

756 

156 

768a 

2096 

4.4 

5.3 

8.5 

4.9 

1.0 

0.3 

1.0 

2.2 

2.3 

9.5 

10 

804 

206 

8  01a 

2  186 

4.4 

5.3 

8.4 

4.9 

1.0 

0.3 

7  12 

1.0 

2.2 

2.3 

9.5 

11 

806 

207 

808a 

2206 

4.4 

5.8 

3.4 

4.9 

1.0 

0.3 

1.0 

2.2 

2.3 

9.5 

12 

809 

2  10 

806a 

2236 

4.4 

5.2 

3.4 

4.8 

1.0 

0.8 

1.0 

2.2 

2.3 

9.5 

13 

8  10 

2  11 

8  07a 

2  246 

4.4 

5.2 

3.4 

4.8 

1.0 

0.8 

1.0 

2.2 

2.3 

9.5 

14 

8  16 

2  17 

8  18a 

2  306 

4.3 

5.2 

3.4 

4.8 

1.0 

0.3 

1.0 

2.2 

2.3 

9.5 

15 

822 

223 

8  19a 

2366 

4.2 

5.1 

8.3 

4.7 

1.0 

0.3 

1.0 

2.1 

2.2 

9.5 

16 

824 

225 

8  21a 

2386 

4.2 

5.1 

3.3 

4.7 

1.0 

0.3 

1.0 

2.1 

2.2 

9.5 

17 

882 

233 

829a 

2  466 

4.2 

5.0 

3.2 

4.6 

1.0 

0.2 

1.0 

2.1 

2.2 

9.5 

18 

885 

236 

8  32a 

2  496 

4.1 

5.0 

8.2 

4.6 

1.0 

0.2 

1.0 

2.1 

2.2 

9.5 

19 

840 

242 

8  87a 

2566 

4.1 

4.9 

8.2 

4.5 

0.9 

0.2 

1.0 

2.0 

2.2 

9.5 

20 

8  49 

2  51 

8  46a 

3046 

4.0 

4.8 

8.1 

4.5 

0.9 

0.2 

1.0 

2.0 

2.1 

9.5 

21 

900 

305 

8  57a 

3  186 

3.9 

4.7 

8.0 

4.8 

0.9 

0.2 

0.9 

2.0 

2.1 

9.5 

22 

9  21 

326 

9  18a 

8896 

3.7 

4.5 

2.9 

4.1 

0.9 

0.2 

0.9 

1.9 

2.0 

10.0 

23 

987 

345 

9  34a 

3586 

3.6 

4.8 

2.8 

4.0 

0.8 

0.2 

0.9 

1.8 

1.9 

10.0 

24 

955 

4  11 

9  52a 

4246 

3.4 

4.1 

2.7 

3.8 

0.8 

0.2 

0.8 

1.7 

1.8 

10.0 

25 

10  06 

426 

lOOSa 

4396 

3.3 

4.0 

2.6 

3.7 

0.8 

0.2 

0.8 

1.7 

1.8 

9.5 

26 

10  28 

466 

10  25a 

5096 

8.1 

8.7 

2.4 

3.4 

0.7 

0.2 

0.7 

1.6 

1.6 

9.5 

27 

1106 

586 

11  OSa 

5  496 

2.8 

8.3 

2.2 

8.1 

0.6 

0.2 

0.7 

L4 

1.5 

9.5 

28 

1148 

606 

1140a 

6  196 

2.7 

8.8 

2.1 

8.0 

0.6 

0.2 

0.6 

1.4 

1.4 

9.5 

29 

12  11 

627 

12  08a 

6406 

2.9 

8.4 

2.2 

3.2 

0.7 

0.2 

0.7 

1.4 

L5 

9.5 

30 

0  15 

655 

0  125 

7086 

8.1 

8.7 

2.4 

3.5 

0.7 

0.2 

0.7 

L6 

1.7 

9.5 

31 

080 

7  14 

0  276 

7  276 

8.8 

4.0 

2.6 

3.7 

0.8 

0.2 

0.8 

1.7 

1.8 

10.0 

82 

100 

740 

0  575 

7536 

8.7 

4.4 

2.9 

4.1 

0.8 

0.2 

0.9 

1.8 

1.9 

10.0 

83 

185 

8  11 

1  826 

8246 

.     4.1 

4.9 

8.2 

4.6 

0.9 

0.2 

1.0 

2.0 

2.2 

10.0 

84 

220 

900 

2  176 

9  136 

4.2 

5.1 

8.3 

4.7 

1.0 

0.3 

1.0 

2.1 

2.2 

10.5 

36 

285 

9  16 

2326 

9296 

4.2 

5.0 

3.3 

4.7 

1.0 

0.3 

1.0 

2.1 

2.2 

11.0 

36 

307 

10  02 

3  046 

10  156 

8.9 

4.7 

3.1 

4.4 

0.9 

0.2 

0.9 

2.0 

2.1 

11.0 

37 

8  51 

1100 

3  486 

11  186 

3.3 

8.9 

2.5 

3.6 

0.8 

0.2 

*•«■■•      • 

0.8 

1.6 

1.7 

11.0 

38 

438 

11  66 

4856 

12  096 

2.7 

8.2 

2.1 

3.0 

0.6 

0.2 

0.6 

1.3 

1.4 

11.0 

39 

534 

046 

5  316 

0  59a 

2.4 

2.9 

1.9 

2.7 

0.6 

0.1  1 

0.6 

1.2 

1.8 

11.6 

40 

706 

245 

7026 

258a 

2.8 

2.8 

1.8 

2.6 

0.5 

0.1 

0.6 

1.2 

1.2 

11.5 

41 

820 

2  28 

8  17a 

2  416 

4.6 

5.6 

3.6 

5.1 

1.0 

0.3 

1.0 

2.3 

2.4 

9.0 

42 

826 

288 

823a 

2  616 

4.6 

5.5 

3.6 

6.2 

1.0 

0.3 

1.0 

2.3 

2.4 

9.0 

43 

8  41 

289 

838a 

2  526 

4.7 

5.7 

3.7 

5.3 

1.0 

0.3 

1.0 

2.4 

2.5 

9.0 

44 

9  01 

3  13 

858a 

3  266 

5.0 

6.0 

3.9 

5.6 

1.0 

0.8 

1.0 

2.5 

2.6 

9.0 

45 

945 

4  10 

9  42a 

4236 

8.8 

4.0 

2.6 

3.7 

0.8 

0.2 

0.8 

1.6 

1.7 

9.5 

46 

980 

3  63 

9  27a 

4066 

5.2 

6.8 

4.1 

5.9 

1.0 

0.3 

1.0 

2.6 

2.7 

9.6 

47 

940 

405 

9  37a 

4  186 

5.2 

6.2 

4.0 

5.8 

1.0 

0.3 

1.0 

2.6 

2.7 

9.6 

48 

822 

258 

8  19a 

3  126 

6.0 

7.2 

4.8 

6.5 

1.1 

0.2 

1.1 

8.0 

3.0 

9.0 

49 

742 

142 

7  39a 

1  566 

5.3 

6.8 

4.2 

5.7 

1.1 

0.2 

1.1 

2.6 

2.6 

9.0 

50 

739 

1  40 

736a 

1  546 

5.3 

6.3 

4.2 

6.7 

1..1 

0.2 

1.1 

2.7 

2.7 

9.0 

51 

785 

131 

7S2a 

1  456 

4.8 

5.7 

3.8 

5.1 

1.1 

0.2 

1.1 

2.4 

2.4 

9.0 

52 

785 

1  27 

782a 

1  416 

4.7 

5.6 

8.7 

5.0 

1.1 

0.2 

6  51 

1.0 

2.3 

2.3 

9.0 

360 


TABLE  3.  -TIDAL  DIFFERENCES 


a 


1 

2 
3 
4 

5 

6 
7 

8 

9 

10 

11 
12 
IS 
14 
16 

16 
17 
18 
19 
20 


21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 
89 
40 

41 
42 
43 
44 
45 


46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 


Station. 


NORTH  AMERICA  (East 
Coast  )— Cod  tinaed. 

HEW  J EB8BY— continued. 

Outer  eoaat. 


Seabright 

Long  Sranch . . 
Asbury  Park. . . 

Seagirt  

Bamegat  Inlet 


Geographic  position. 


Standard  port  for 
reference. 


Bamegat  Landing,  Bamegat  Bay.. 
Cedar  Creek  Entrance.  Bamegat  B. 
lidand  Heights,  TomsR.,BamegatB. 

Kettle  Creek,  Bamegai  Bay 

Little  Egg  Inlet 


Mullica  R.  Entrance,  Great  Bay. 
Long  Point,  Little  Egg  Harbor.. 

Atlantic  City 

AbeeconBay 

Great  Sgg  Inlet 


Corson  Inlet 

Townsend  Inlet 

Hereford  Inlet 

Sewells  Point,  Cold  Spring  Inlet . 
Cape  May  City 


NBW  JBBSKY,  DBLaWABI,  AlfD 
PXNMSYLYANIA. 

Ddawart  Bay. 


Cape  May  Light,  N.  J 

Cape  Henlopen,  Del 

Broadkill  Creek  Entrance,  Del. 
Mlspillion  Creek  Light,  Del .... 


Brandywine  Shoal  Light,  Del 

Fourteen-Foot  Bank  Light.  Del  — 

Marcys  Landing,  N.  J 

Maurice  River  Light,  N.  J 

Port  Norris,  Maurice  River,  N.  J  .. . 

Mauricetown,  Maurice  River,  N.  J. 

Millville,  Maurice  River,  N.  J 

Egg  Island  Ll^ht.  N.J 

Cross  Ledge  Light,  N.  J 

Murderklll  Creek  Entrance,  Del . . . 


North. 

c  / 

40  22 
40  18 
40  18 
40  06 
39  46 

89  52 

39  56 

40  01 
39  80 

30  82 
89  86 
80  22 
89  24 
39  18 

89  12 
89  07 
89  01 
38  57 
88  66 


88  66 
38  48 
38  47 

88  60 
38  67 

38  69 

39  03 
39  02 
39  12 
39  14 

39  17 

89  24 
39  11 
39  10 
39  03 


Frederica.  Murderklll  Creek,  Del  ..i  39  01 

Lebanon,  St.  Jones  Creek,  Del I  39  06 

Dover,  St.  Jones  Creek,  Del 89  09 

Mahon  River  Light,  Del 

Fortescue  Beach,  N.  J 


Dona  Landing,  Dona  River.  Del., 

Leipsic  River  Entrance.  Del 

Leipsic,  Leipsic  River,  Del 

Ben  Davis  Point,  N.J 

Ship  John  Shoal  Light,  N.  J 


Delavfare  Siver, 


Cohansey  Light,  N.J 

Greenwich,  Cohansey  Creek,  N.  J. 
Bridgeton.  Cohansey  Creek,  N.  J  . 

Bombay  Hook  Point,  Del 

Bombay  Hook  Light,  Del 


Liston  Point,  Del 

Stony  Point,  N.J 

Reedy  Island  Quarantine,  Del 

Salem,  Salem  Creek,  N.  J 

Delaware  City.  Del 


Newcastle,  Del 39  39 

Deep  Water  Point,  N.J 39  42 

Wilmington.  Del 39  44 

Edgemoor,  Cherry  Island  Lt.,  Del..'  39  45 
Marcus  Hook,  Pa 39  49 


Wett. 


73  58 

73  69 

74  00 
74  02 
74  06 

74  11 
74  06 
74  09 
74  07 
74  18 

74  24 
74  16 
74  25 
74  29 
74  83 

74  39 
74  43 
74  47 
74  52 
74  66 


39  11 
89  14 

89  13 
39  15 
89  16 
39  17 
39  18 


39  21 
39  28 
89  26  ' 
39  19  I 
39  22  I 


89  25 
89  28 
39  81 
89  34 
39  35 


I 


74  68 
76  06 

75  08 

76  13 
76  19 

76  07 
75^11 

74  66 

75  02 
75  02 

74  58 

75  02 
75  08 
75  14 
75  24 

75  26 
75  28 
75  30 

75  24 

76  10 

75  26 

75  24 

76  29 

75  17 

76  23 


75  22 
75  19 
75  14 
75  26 

75  31 

76  82 
75  31 
75  34 
75  28 
75  35 

75  34 
75  81 
75  32 

75  30 

76  25 


4  67 
4  66 
4  67 

468 
4  67 
4  58 
468 

4  68 

4  69 
4  69 

4  69 
4  69 
600 


Lati- 

Longitude. 

tude. 

Arc. 

Time. 

K.  m. 

4  66 

4  56 

4  66 

466 

466 

4  67 

4  67 

600 
600 
6  01 

5  01 

6  01 

600 
6  01 
600 
600 
600 

500 
500 

5  01 

6  01 
6  02 


6 
5 
6 
6 
6 

6 
6 
6 
6 
6 


02 
02 
02 
02 
01 

02 
02 
02 
01 
02 


6  01 
5  01 
5  01 
602 

5  02 

602 

6  02 
502 
5  02 
5  02 


Name. 


Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 
Sandy  Hook . 
New  London 

New  London 
New  London 
New  London 
New  London 
New  London 

New  London 
New  London 
Sandy  Hook. 
Sandy  Hook. 
Sandy  Hook. 


Sandy 
Sandy 
Sandy 
Sandy 
Sandy 


Hook. 
Hook. 
Hook. 
Hook. 
Hook. 


Sandy 
Sandy 
Sandy 
Sandy 
Sandy 


Hook. 
Hook. 
Hook. 
Hook. 
Hook. 


Sandy  Hook., 
Sandy  Hook.. 
Sandy  Hook.. 
Sandy  Hook., 
Philadelphia . 

Philadelphia 
Philadelphia 
Philadelphia 
PhlladelphU 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


5  02     Philadelphia 

5  02     Philadelphia 

6  02  Philadelphia 
5  02  I  Philadelphia 
5  02  I  Philadelphia 


Page. 


Tidal  differences. 


89 
89 
89 
77 

77 
77 
77 
77 
77 

77 
77 
89 
89 


89 
89 
89 


89 
89 
89 
89 
89 

89 
89 
89 
89 
93 

96 
98 
98 
98 
93 

93 
98 
98 
93 


93 
98 
93 
98 
96 


98 
98 
98 
93 
93 

98 
93 
98 
93 
96 

93 
93 
03 
93 
93 


Time. 


HW. 


LW. 


Time  meridian^ 

7SP  W. 


h,  fit. 
-  0  10 


0 
0 
0 

1 


14 
17 
16 
28 


-0  01 
+0  86 
+1  46 
+2  62 
-186 

-0  42 
+0  16 
+0  06 
+1  04 
+0  08 

+0  03 
000 
-0  02 
+0  06 
+0  19 


+0  29 
+0  34 
+0  88 
+0  46 

+1  08 

+0  69 


+1 
+0 
+1 
-4 


13 
89 
16 
46 


-3  56 


■2 

4 

-4 

-4 


26 
53 

47 
68 


8  69 
8  64 
2  64 
4  29 
4  41 


-4  12 
-4  16 
-8  24 
-4  21 
-4  09 


-4  06 
8  86 
-2  36 
-4  00 
-3  44 

-3  82 
-3  28 
-8  11 
-2  49 
-2  68 


82 
16 
04 
00 
88 


h.  n. 

-  0  10 

-  0  14 

-  0  17 

-  0  14 

-  1  89 


-0  07 

+0  28 
+1  46 

+2 
+1 


68 
49 


-0  80 
+0  26 
+0  04 
+1  16 
000 

-0  08 
-0  06 
-0  09 
000 
+0  10 


+0  17 
+0  23 
+0  29 
+0  41 
+1  10 

+0  67 
+1  15 
+0  81 
+1  20 
-6  43 

-4  88 

-2  46 
-6  00 
-6  82 
-6  07 


4  41 
4  31 
3  11 
6  29 
6  44 


-6 


4  68 

5  12 
8  46 

6  17 
08 


-4  67 
-4  17 
-2  62 
-4  61 
4  29 

-4  13 
-4  08 
-8  42 
-2  67 
-3  17 

-2  63 
-2  83 
-2  21 
-2  16 
-1  46 


Height 


HW. 


LW. 


Mean  Low 
Water. 


feet 
-0.3 
-0.4 
-0.6 
-0.9 
-0.8 

-1.4 
-L6 
-1.7 
-1.8 
+0.8 

+0.2 
-0.1 
-0.8 
-0.7 
-0.6 

-0.6 
-0.6 
-0.4 
-0.8 
-0.1 


fed, 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
-0.6 
-0.8 
-0.1 
+0.6 

+0.4 
+0.7 
+0.4 
+1.1 
+0.3 

-0.1 
-0.6 
+0.7 
+0.6 
+0.2 

-2.6 
-2.8 
-4.8 
+0.6 
+0.7 

-0.6 
+0.6  . 
-2.3' 
+0.8 
+0.7 


+0.8 
+0.6 
+1.2 
+0.7 
+0.7 

+0.7 
+0.6 
+0.6 

+1.1 
+0.7 

+0.7 
+0.7 
+0.6 
+0.7 
+0.6 


Ratio  ! 

of     , 

ranges.' 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

ao 

0.0 


0.91 
0.91 
0.87 
0.80 
0.89 

0.4S 
0.87 
0.80 
0.28 
1.33 

1.07 
0.94 
0.88 
0.84 
0.88 

0.90 
0.90 
0.91 
0.94 
0.97 


1.00 
0.90 
0.K 
0.98 
1.10 

1.09 
1.16 
1.09 
1.23 
1.06 

0.99 
0.89 
1.18 
1.10 
1.03 

0.61 
0.48 
0.19 
1.10 
1.14 

0.91 
1.12 
0.67 
1.15 
L14 


1.14 
L12 
1.24 
1.14 
LIS 

LIS 
L12 
1.12 
1.22 
1.13 


1.13 
1.14 
1.10  , 
1.14 
1.12  ' 
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Intenral. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  nea  leyel 
aboveplaneof— 

Varia- 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Qc). 

HWQ. 

• 

LWQ. 

Tropic 

HW 

inter- 

1 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

^ 

HWI. 

LWI. 

HHWI. 

TJiWI. 

val. 

Wett. 

A.  m. 

A.  m. 

k,  m. 

h.  m. 

fett. 

fed. 

feel. 

feet. 

feet. 

feet. 

A.  m. 

feet. 

feet. 

feet. 

o 

1 

7  25 

1  17 

722a 

1316 

4.4 

6.3 

3.5 

4.8 

1.0 

0.2 

1.0 

2.2 

2.2 

9.0 

2 

721 

1  18 

7  18a 

1276 

4.8 

6.1 

8.4 

4.6 

1.0 

0.2 

1.0 

2.1 

2.1 

9.0 

8 

7  18 

1  10 

7  16o 

1  246 

4.1 

4.9 

8.2 

4.4 

0.9 

0.2 

0.9 

2.0 

2.0 

9.0 

4 

720 

1  18 

7  17a 

1286 

8.8 

4.6 

8.0 

4.1 

0.9 

0.2 

0.9 

1.9 

1.9 

8.5 

5 

750 

148 

746a 

2  016 

2.2 

2.6 

1.8 

2.6 

0.7 

0.1 

0.7 

1.1 

1.1 

8.6 

6 

9  16 

8  14 

9  11a 

3886 

1.1 

1.8 

0.8 

1.8 

0.5 

0.1 

0.5 

0.5 

0.6 

8.6 

7 

952 

8  49 

9  47a 

4086 

0.9 

1.1. 

0.7 

1.2 

0.6 

0.1 

0.6 

0.5 

0.5 

8.5 

8 

11  02 

506 

10  57a 

6  266 

0.7 

0.9 

0.6 

1.0 

0.4 

0.1 

0.4 

0.4 

0.4 

8.6 

9 

12  10 

6  15 

12  05a 

6  866 

0.7 

0.8 

0.6 

0.9 

0.4 

0.1 

0.4 

0.4 

0.4 

8.6 

10 

742 

182 

7  88a 

1  606 

3.8 

8.9 

2.6 

3.6 

0.8 

0.1 

0.8 

1.6 

1.6 

8.0 

n 

884 

2  50 

880a 

8066 

2.6 

8.2 

2.1 

2.9 

0.7 

OJ 

0.7 

1.3 

1.8 

8.0 

12 

988 

8  46 

928a 

4066 

2.3 

3.8 

1.9 

2.6 

0.7 

0.1 

0.7 

1.2 

1.2 

8.0 

13 

789 

1  29 

7  86a 

1  476 

8.9 

4.7 

8.1 

4.2 

0.9 

0.2 

0.9 

1.9 

1.9 

8.0 

14 

8  87 

2  40 

888a 

2696 

8.9 

4.7 

8.2 

4.8 

0.9 

0.2 

0.9 

2.0 

2.0 

8.0 

16 

736 

1  25 

7  88a 

1  436 

4.1 

4.9 

8.3 

4.5 

1.0 

0.2 

1.0 

2.1 

2.1 

7.6 

16 

7  86 

1  21 

782a 

1886 

4.2 

5.0 

8.4 

4.6 

1.0 

0.2 

1.0 

2.1 

2,1 

7.5 

17 

7  82 

1  18 

729a 

1856 

4.2 

5.1 

3.4 

4.6 

1.0 

0.2 

1.0 

2.1 

2.1 

7.0 

18 

780 

1  15 

7  27a 

1  816 

4.2 

5.1 

8.4 

4.6 

1.0 

0.2 

1.0 

2.1 

2.1 

7.0 

19 

7  87 

1  24 

7  34a 

1  406 

4.4 

6.8 

3.6 

4.8 

1.0 

0.2 

1.0 

2.2 

2.2 

7.0 

20 

7  50 

1  88 

748a 

1496 

4.6 

6.5 

8.6 

4.9 

1.0 

0.2 

1.0 

2.8 

2.3 

7.0 

21 

800 

140 

756a 

1  646 

4.7 

5.6 

8.8 

5.1 

1.0 

0.2 

1.0 

2.4 

2.4 

7.0 

22 

805 

1  46 

8  01a 

1586 

4.2 

6.0 

8.4 

4.6 

0.9 

0.2 

1.0 

2,1 

2.2 

6.5 

28 

808 

151 

804a 

2  016 

4.4 

6.2 

3.6 

4.7 

0.9 

0.2 

1.0 

2.2 

2.2 

6.5 

24 

8  16 

208 

8  12a 

2  116 

4.6 

6.5 

8.7 

4.9 

0.9 

0.2 

1.0 

2.8 

2.4 

6.6 

25 

888 

282 

884a 

2886 

5.1 

6.1 

4.2 

6.6 

1.0 

0.2 

1.1 

2.6 

2.6 

6.6 

26 

880 

220 

8  26a 

2  246 

5.1 

6.0 

4.2 

5.6 

1.0 

0.2 

1.1 

2.6 

2.6 

6.5 

27 

843 

2  87 

889a 

2  406 

6.4 

6.3 

4.4 

5.7 

1.0 

0.2 

1.1 

2.7 

2.7 

6.5 

28 

8  10 

1  54 

806a 

2006 

5.1 

6.0 

4.2 

5.5 

1.0 

0.2 

1.1 

2.5 

2.6 

7.0 

29 

8  47 

2  43 

843a 

2  446 

5.8 

6.8 

4.7 

6.1 

1.1 

0.2 

1.1 

2.9 

2.9 

7.0 

30 

9  10 

820 

906a 

8  18a 

5.6 

6.6 

4.6 

6.0 

1.1 

0.2 

1.1 

2.8 

2.9 

7.0 

81 

10  00 

4  30 

956a 

4  24a 

5.2 

6.1 

4.3 

5.6 

1.0 

0.2 

1.1 

2.6 

2.7 

7.0 

32 

11  SO 

6  18 

1126a 

6  10a 

4.7 

5.5 

8.9 

5.1 

1.0 

0.2 

■ « ■      •  * 

1.0 

2.4 

2.6 

7.0 

83 

902 

802 

858a 

258a 

5.9 

6.9 

4.9 

6.3 

1.1 

0.2 

1.1 

3.0 

8.1 

7.0 

34 

908 

8  10 

9  04a 

3  04a 

6.8 

6.8 

4.8 

6.2 

1.1 

0.2 

1.1 

2.9 

3.0 

6.6 

85 

8  66 

254 

862a 

250a 

6.4 

6.4 

4.5 

5.8 

1.0 

0.2 

1.1 

2.7 

2.8 

6.5 

86 

955 

420 

9  61a 

4  14a 

2.7 

8.1 

2.8 

8.0 

0.7 

0.2 

0.7 

1.4 

1.4 

6.5 

87 

10  00 

480 

956a 

4  24a 

2.5 

2.9 

2.1 

2.8 

0.7 

0.2 

0.7 

1.2 

1.3 

6.5 

88 

1100 

650 

10  56a 

5  40a 

1.0 

1.2 

0.8 

1.2 

0.4 

0.1 

0.5 

0.5 

0.6 

6.5 

39 

925 

382 

9  21a 

3  24a 

5.8 

6.7 

4.9 

6.2 

l.O 

0.3 

1.1 

2.9 

3.0 

6.5 

40 

9  14 

8  18 

9  10a 

3  12a 

6.0 

7.0 

6.0 

6.4 

1.0 

0.8 

1.1 

8.0 

8.1 

7.0 

41 

942 

408 

9  88a 

3  56a 

4.8 

5.5 

4.1 

5.2 

1.0 

0.2 

1.0 

2.4 

2.6 

6.6 

42 

988 

8  49 

9  84a 

840a 

5.9 

6.8  1 

5.0 

6.3 

1.1 

0.3 

1.1 

8.0 

3.1 

6.5 

43 

10  80 

5  15 

10  26a 

505a 

3.0 

3.4 

2.6 

8.3 

0.8 

0.2 

0.8 

1.6 

1.6 

6.5 

44 

984 

845 

980a 

885a 

6.0 

6.9 

5.1 

6.4 

1.1 

0.3 

1.1 

8.0 

8.2 

7.0 

45 

946 

868 

9  41a 

848a 

6.0 

6.9 

6.1 

6.4 

1.1 

0.3 

1.1 

8.0 

8.1 

7.0 

46 

950 

405 

9  47a 

8  53a 

6.0 

6.9 

5.2 

6.5 

1.0 

0.3 

1.1 

8.0 

8.2 

7.0 

47 

10  20 

4  45 

10  17a 

433a 

5.9 

6.7 

5.1 

6.3 

1.0 

0.8 

1.1 

8.0 

8.1 

48 

1120 

6  10 

11  17a 

558a 

6.5 

7.4 

5.6 

6.9 

1.1 

0.3   

1.1 

3.2 

3.4 

7.0 

49 

954 

4  10 

9  51a 

8  58a 

6.0 

6.8 

5.1 

6.4 

1.0 

0.3    

1.1 

8.0 

3.1 

6.5 

60 

10  10 

• 

4  82 

10  07a 

4  20a 

6.0 

6.8 

5.1 

6.4 

1.0 

0.8 

1.1 

8.0 

8.1 

6.5 

61 

10  22 

448 

10  19a 

4  86a 

6.9 

6.6 

5.2 

6.4 

1.0 

0.3 

1.0 

8.0 

8.1 

6.5 

52 

10  26 

458 

10  23a 

4  40a 

5.9 

6.6 

6.2 

6.4 

1.0 

0.3 

1.0 

8.0 

8.1 

6.5 

53 

10  48 

6  19 

10  40a 

506a 

5.9 

6.6 

5.2 

6.8 

1.0 

0.3   1        1.0 

2.9 

3.1 

6.5 

54 

11  05 

604 

11  02a 

5  50a 

6.4 

7.2 

5.6 

6.9 

1.0 

0.3    1.1 

3.2 

8.4 

6.5 

56 

1101 

544 

10  68a 

6  80a 

5.9 

6.7 

5.2 

6.4 

1.0 

0.8 

1        1.0 

8.0 

8.1 

6.6 

66 

11  22 

608 

11  19a 

554a 

6.0 

6.6 

5.4 

6.5 

1.0 

0.8  1 1        1.0 

3.0 

3.1 

7.0 

57 

1188 

628 

1185a 

6  14a 

6.0 

6.6 

5.4 

6.5 

1.0 

0.3  1 1.0 

8.0 

3.1 

7.0 

5H 

11  60 

6  40 

11  47a 

625a 

5.8 

6.4 

5.2 

6.8 

1.0 

0.3    ,        1.0 

2.9 

8.0 

7.0 

59 

11  54 

645 

11  61a 

6  80a 

6.0 

6.6 

5.4 

6.5 

1.0 

0.8   '        1.0 

8.0 

8.1 

7.0 

60 

12  21 

7  16 

12  18a 

7  00a 

5.9 

6.5 

5.3 

6.4 

1.0 

0.8   1        1.0 

1 

8.0 

3.1 

7.0 

862 


TABLE  3.— TIDAL  DIFFERENCES 


U 

a 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 
17 
18 
19 
20 


21 
22 


23 
24 
25 


26 
27 
28 
29 
80 


81 
32 
33 
34 
85 

86 
87 


38 
89 
40 
41 
42 

43 
44 
45 
46 
47 


Station. 


NORTH  AMERICA  (East 
Ck)  AST)— Continued. 

NEW  JERSEY,  DELAWARE,  AND 

PENNSYLVANIA— continued. 

Delaware  JZirw— Continued. 

Chester,  Pa 

Billinfsport,  N.  J 

Fort  Mifflin,  Pa 

Qirard  Point,  Schuylkill  River,  Pa. 
Point  Breeze,  Schuylkill  River,  Pa. 

Grays  Ferry  Bridge,  Sch'lklll  R.,  Pa. 
Fairmount  BrldKe,Schuylkill  R.,  Pa 

League  Island  Navy- Yard,  Pa 

Gloucester,  Mercer  St.,  N.  J 

Philadelphia,  Washington  ave.,  Pa. 

Philadelphia,  Chestnut  st..  Pa ... 

Camden,  Coopers  Point.  N.  J 

Philadelphia,  Cramps  Ship  Yd.,  Pa. 

Bridesburg,  Pa 

Pelanco,  Rancocas  Creek,  N.J 

Centerton,  Rancocas  Creek,  N.  J... 
Mount  Holly.  Rancocas  Creek,  N.  J . 

Burlington,  N.  J 

Bordentown,  N.  J 

Trenton,  N.J 

DELAWARE— continued. 

Outer  coast. 

Rehoboth  

Indian  River  Inlet 


Geographic  position. 


MARYLAND. 

Outer  coast. 


Fen  wick  Island  Light 

Ocean  City 

North  Beach  Life-Saving  Station. 


VIRGINIA. 


Outer  coasL 


Chincoteague  Inlet 

Franklin  City 

Metomkin  Inlet 

Great  Machipongo  Inlet 

Ship  Shoal  Inlet 

Otaapeake  Bay,  Eastern  Shore. 

C^pe  Charles  Quarantine 

Old  Plantation  Light 

Cherrystone  Light 

Naswaddox  Creek 

Pungoteague  Creek 

Watts  Island  Light 

Tangier  Sound  Light 

MARYLAND— continued. 

Chesapeake  Bay,  Eastern  SJwre. 

Shelltown,  Pocomoke  River 

Pocomoke,  Pocomoke  River 

SnowhiU,  Pocomoke  River 

Janes  Island  Light 

Crlsfield,  Little  Annemessex  River 

Solomons  Lump  Light 

Holland  Island  Bar  Light 

Sharkfin  Shoal  Light 

Great  Shoals  Light,  Monle  Bay 

Vienna,  Nanticoke  River 


Lati- 

Longitude. 

tude. 

Arc. 

Time. 

North. 
o  / 

39  50 
89  51 
39  52 
89  54 
39  55 

39  57 
39  58 
89  53 
39  54 

39  56 

89  57 
89  57 
89  58 

40  00 
40  03 

40  00 
40  00 
40  05 
40  09 
40  13 


88  43 
88  87 


88  27 
88  20 
88  12 


87  53 
38  00 
37  41 
37  22 
37  13 


87  06 
37  14 
37  16 
37  28 
37  40 

87  47 
37  47 


87  69 
38  a5 
38  09 
37  58 

37  59 

38  03 
38  04 
38  12 
38  18 
38  29 


75  22 
75  15 
75  13 
75  12 
75  12 

75  12 
75  11 
75  11 
75  08 
75  09 

75  06 
75  08 
75  07 
75  04 
74  57 

74  52 
74  48 
74  51 
74  43 
74  46 


WesL 
h,  tit. 
5  01 


75  06 
75  04 


75  03 

76  05 
76  09 


75  25 
75  23 
75  85 

75  48 

76  48 


75  59 

76  03 
76  02 

75  58 

76  50 

75  54 
75  58 


75  38 

75  34 

76  25 
75  55 

75  62 

76  01 
76  06 
75  59 

75  53 

76  49 


6  01 
5  01 
5  01 
5  01 


5 
5 
5 
6 
6 

5 
5 
6 
5 
5 

4 
4 
4 
4 
4 


6 
5 
6 
5 
5 

5 
5 


5 
6 
5 
6 
5 

5 
6 
5 
5 
6 


01 
01 
01 
01 
01 

01 
01 
00 
00 
00 

59 
59 
69 
59 
59 


500 
600 


500 
500 
6  01 


502 
502 
502 
603 
503 


04 
04 
04 
04 
03 

04 
04 


08 
02 
02 
04 
OS 

04 
04 
04 
04 
03 


Standard  port  for 
reference. 


Name. 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 

Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 


Sandy  Hook 
Sandy  Hook 


Sandy  Hook 
Sandy  Hook 
Sandy  Hook 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Page. 


93 
93 
98 
93 
93 

98 
93 
93 
93 
93 

93 
98 
93 
93 
93 

93 
98 
98 
93 
93 


89 
80 


89 
89 
89 


106 
106 
106 
106 
105 


105 
105 
106 
105 
106 

105 
106 


105 
106 
105 
105 
105 

105 
105 
105 

ia5 

105 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 

750  W. 


h.  m. 
-1  24 
-0  53 
-0  39 
-0  34 
—0  24 

-0  18 
-0  13 
-0  80 
-0  19 
-0  06 

0  00 
+0  03 
+0  08 
+0  29 
+1  01 


28 
58 


+1 
+1 
+1  82 
+2  25 
+2  66 


+0  80 
+0  25 


+0  17 
+0  10 
+0  06 


-1  17 
+0  46 
-1  13 
-0  59 
-0  50 


-0  40 
-0  15 
-0  11 
+1  03 
+2  12 

+2  69 
+2  69 


+4  06 
+5  28 
+6  48 
+8  59 
+4  02 

+4  20 


+4 

+4 
+6 


23 
53 
11 


+6  24 


h.  m. 
-1  85 
-1  01 
-0  43 
-0  38 
-0  28 

-0  21 
-0  16 
-0  83 
-0  20 
-0  06 

000 
+0  02 
+0  07 
+0  29 

+1  02 

+1  36 
+2  26 
+1  35 
+2  36 
+8  11 


+0  19 
+0  14 


+0  06 
+0  01 
-0  08 


-1  07 
+1  15 
-1  04 
-0  49 
-0  42 


-0  31 
-0  06 
-0  02 

+1 
+2 


17 
80 


+3  18 
+8  18 


+4  48 

+6  07 
+7  22 
+4  20 
+4  85 

+4  44 
+4  49 
+5  19 
+5  44 
+7  08 


Height. 


HW.  !   LW. 


Mean  Low 
Water. 


feet. 

+0.6 

+0.8 

+0.2 

+0.2 

+0.2 

+0.2 

+0.8 

+0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

+0.1 

+0.3 

-1.2 
-4.0 
+0.2 
-0.5 
-1.0 


-0.7 
-0.8 


1.0 

1.0 

-LI 


+0.7 
-1.6 
+L2 
+L8 
+L7 


+0.8 
-0.2 
-0.2 
-0.7 
-0.8 

-0.8 
-0.9 


-0.1 
+0.8 
+0.6 
-0.7 
-0.6 

-0.8 
-0.9 
-0.8 
-0.1 
+0.5 


fed. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.85 
0.82 


Ratio 

of      . 
ranges. 


1.11 
L06 
1.04 
L03 
1.03 

1.04 
1.05 
1.02 
1.01 
1.00 

LOO 
1.00 
1.00 
1.03 
1.05 

0.78 
0.25 
1.03 
0.90 
0.81 


0.79 
0.78 
0.77 


1.26 
0.40 
L46 
1.72 
L66 


L12 
0.94 
0.92 
0.78 
0.69 

0.69 
0.63 


0.97 
1.12 
L19 
0.71 
0.75 

0.67! 
0.64  • 
0.88 
0.98  I 
1.20 


J 


AND  TIDAL  CONSTANTS. 


863 


1 

1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

'' 

Varia- 
tion of 
theoom-^ 
pass. 

1 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 
(8g). 

• 

Neap 

(NpJ. 

Great 
tropic 

(Go). 

HWQ. 

1 
LWQ. 

Tropic 
HW      Tropic 

Predic- 
tions. 

Tropic 
LLW. 

inter- 

range. 

0 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

. 

• 

WieeL 

h.  tn. 

ft.  fn. 

h,  tn. 

h,  fii. 

feet. 

feeL 

feet. 

feet 

fed. 

feeL 

h»  M, 

feet. 

feet. 

feet. 

o 

1 

006 

727 

008b 

7  Ua 

5.8 

6.3 

5.4 

6.8 

1.0 

0.3 

1.0 

2.9 

3.1 

7.6 

2 

0  87 

8  01 

0  845 

745a 

5.6 

6.0 

5.1 

6.1 

1.0 

0.3 

1.0 

2.8 

2.9 

7.5 

8 

0  51 

8  19 

0485 

803a 

5.5 

5.8 

5.1 

6.0 

1.0 

0.8 

1.0 

2.7 

2.9 

7.5 

4 

066 

824 

0535 

808a 

5.4 

5.8 

5.1 

5.9 

1.0 

0.8 

1.0 

2.7 

2.9 

8.0 

5 

106 

884 

1086 

8  18a 

5.4 

5.8 

5.1 

5.9 

1.0 

0.8 

1.0 

2.7 

2.9 

8.0 

6 

1  12 

8  41 

1095 

825a 

5.5 

5.8 

5.1 

6.0 

1.0 

0.3 

1.0 

2.7 

2.9 

8.0 

7 

1  17 

8  47 

1  146 

880a 

5.5 

5.9 

5.2 

6.0 

1.0 

0.3 

1.0 

2.8 

2.9 

8.0 

8 

100 

829 

0  576 

8  12a 

5.4 

5.7 

5.0 

5.9 

1.0 

0.3 

1.0 

2.7 

2.8 

8.0 

9 

1  11 

8  42 

1  086 

8  24a 

5.3 

5.7 

4.9 

5.8 

1.0 

0.3 

1.0 

2.6 

2.8 

8.0 

10 

124 

856 

1  216 

888a 

5.8 

5.6 

4.9 

5.8 

1.0 

0.8 

18  59          1.0 

2.6 

2.8 

■  8.0 

n 

1  30 

902 

1  276 

844a 

5.8 

5.6 

4.9 

5.8 

1.0 

0.3 

14  28  ;        1.0 

2.6 

2.8 

8.0 

12 

183 

904 

1  806 

846a 

5.8 

5.6 

4.9 

5.8 

1.0 

0.3 

'        1.0 

2.6 

2.8 

8.0 

13 

1  39 

9  10 

1  866 

8  52a 

5.8 

5.6 

4.9 

5.8 

1.0 

0.8 

1.0 

2.6 

2.8 

8.0 

14 

200 

932 

1576 

9  14a 

5.4 

5.8 

5.0 

5.9 

1.0 

0.8 

1        1.0 

2.7 

2.8 

8.0 

15 

2  82 

10  05 

2296 

9  47a 

5.5 

5.9 

5.1 

6.0 

1.0 

0.8 

;     1.0 

2.8 

2.9 

.8,0 

16 

800 

10  40 

2  576 

10  22a 

4.1 

4.4 

8.8 

4.6 

0.8 

0.2 

0.9 

.2.0 

Vr 

8.0 

17 

880 

1130 

8  276 

11  12a 

1.3 

1.4 

1.2 

1.6 

0.5 

0.1 

0.5 

0.6 

8.0 

18 

804 

10  39 

8  016 

10  21a 

5.4 

5.8 

5.1 

5.9 

1.0 

0.8 

1.0 

2.7 

2.9 

8.0 

19 

8  57 

1189 

•  8546 

1121a 

4.7 

5.1 

4.4 

5.2 

0.9 

0.3 

0.9 

.  2.4. 

2.5 

8.0 

20 

1 

480 

12  15 

4  276 

11  57a 

4.2 

4.5 

8.9 

4.7 

0.8 

0.8 

•••••■•• 

0.9 

2.1 

2.2 

8.0 

21 

8  01 

142 

759a 

1  666 

4.0 

4.8 

8.2 

4.8 

0.9 

0.1 

0.9 

2.0 

2.0 

6.0 

22 

766 

137 

7  54a 

1  486 

8.9 

4.6 

8.1 

4.2 

0.9 

0.1 

0.9 

1.9 

2.0 

6.0 

28 

748 

129 

746a 

1  876 

8.7 

4.4 

8.0 

4.0 

0.8 

0.1 

0.8 

1.8 

1.9 

6.0 

24 

741 

124 

7  89a 

1296 

8.6 

4.4 

2.9 

8.9 

0.8 

0.1 

0.8 

•    1.8 

1.9 

6.0 

25 

786 

1  19 

7  84a 

1216 

8.6 

4.3 

2.9 

3.9 

0.8 

0.1 

0.8 

1.8 

1.8 

6.0 

36 

780 

1  11 

728a 

1  a7a 

8.2 

8.8 

2.6 

3.4 

0.7 

0.1 

0.7 

1.6 

1.6 

5.5 

27 

933 

888 

9  31a 

3  19a 

1.0 

1.2 

0.8 

1.8 

0.5 

0.1 

8:1 

0.5 

0.6 

5.5 

28 

734 

1  14 

783a 

1  05a 

8.7 

4.4 

8.0 

3.9 

0.7 

0.1 

1.8 

1.9 

5.5 

29 

7  47 

128 

7  46a 

1  16a 

4.4 

5.3 

8.5 

4.6 

0.7 

0.1 

0.7 

2.2 

2.2 

.    5.0 

80 

766 

1  85 

755a 

1  21a 

4.2 

5.1 

8.4 

4.4 

0.7 

0.1 

0.7 

2.1 

2.2 

5.0 

81 

805 

145 

806a 

1  29a 

2.8 

8.2 

2.4 

8.2 

0.6 

0.1 

1 
,        0.6 

1.4 

1.5 

1 
5.0  ' 

82 

830 

2  10 

882a 

1  54a 

2.4 

2.7 

2.0 

2.7 

0.5 

0.1 

'        0.5 

1.2 

1.2 

5.0  1 

83 

834 

2  14 

886a 

1  68a 

2.3 

2.7 

1.9 

2.6 

0.5 

0.1 

0.5 

1.2 

1.2 

5.0 

84 

9  48 

838 

9  51a 

8  18a 

1.8 

2.1 

1.5 

2.1 

0.4 

0.1 

0.4 

0.9 

1.0 

5.0 

35 

10  58 

4  47 

11  02a 

4  31a 

1.7 

2.0 

1.5 

2.0 

0.3 

0.1 

0.8 

1 

0.9 

0.9 

5.0  1 

3A 

1144 

584 

11  48a 

5  18a 

1.7 

2.0 

1.5 

2.0 

0.8 

0.1 

0.3 

0.9 

0.9 

5.0 

37 

11  44 

584 

11  48a 

5  19a 

1.6 

1.8 

1.8 

1.8 

0.8 

0.1 

0.3 

0.8 

0.8 

5.0 

88 

026 

700 

0806 

6  45a 

2.4 

2.8 

2.0 

2.6 

0.3 

0.1 

0.3 

1.2 

1.3 

5.5 

89 

150 

825 

1  546 

8  10a 

2.8 

8.2 

2.4 

8.0 

0.3 

0.1 

1        0.3 

1.4 

1.4 

5.5 

40 

805 

940 

8096 

9  25a 

3.0 

8.4 

2.5 

3.2 

0.3 

0.1 

0.3 

1.5 

1.5 

6.0 

41 

0  19 

686 

0  246 

6  21a 

1.8 

2.0 

1.5 

2.0 

0.8 

0.1    i        0.4 

0.9 

0.9 

5.5 

42 

028 

662 

0286 

6  87a 

1.9 

2.2 

1.6 

2.1 

0.8 

0.1    0.4 

0.9 

1.0 

5.5 

43 

040 

7  00 

0466 

6  45a 

1.7 

1.9 

1.4 

1.9 

0.8 

0.1 

1        0.4 

0.8 

0.9 

5.5  . 

41 

043 

706 

0  496 

650a 

1.6 

1.9 

1.4 

1.9 

0.4 

0.1       14  10  1        0.4 

0.8 

0.9 

5.6  i 

45 

1  13 

785 

1  196 

720a 

2.2 

2.6 

1.9 

2.5 

0.8 

0.1  f 

1        0.4 

1.1 

1.2 

5.5 

46 

181 

800 

1876 

7  45a 

2.5 

2.8 

2.1 

2.7 

0.3 

0.1 

0.4 

1.2 

1.3 

5.5 

47 

2  45 

920 

2  516 

905a 

3.0 

3.5 

2.5 

8.3 

0.3 

0.1 

0.4 

1.5 

1.6 

5.5 

864 


TABLE  3.— TIDAL  DIFFERENCES 


& 

2 


1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
16 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 

27 


28 
29 
80 
81 
82 

88 
84 
86 
86 
87 

88 
89 
40 
41 
42 

43 
44 

45 
46 
47 

48 
49 
60 
51 
52 

68 
64 
66 
66 


67 
68 
69 
60 
61 


Station. 


NORTH  AMERICA  (Eaot 
CoA8T)^Contliiued. 

MAiiTLANi>--coiitlnaed. 

CSteBapeake  Bay,  Eaatem  Shore— Con. 

Fishing  Point,  Fishing  Bey 

Hooper  Strait  Light 

Hooper  Island  Light 

Barren  Island 

Sharps  Island  Light 

Choptank  River  Light 

Cambridge,  Choptank  River 

Dover  Ferry,  Choptank  River 

Denton,  Choptank  River 

Oxford,  Tred  Avon  River 

Easton  Point,  Tred  Avon  River . . . 

Bozman,  Broad  Creek 

PcMplar  Island 

Tilghmans  Point,  Eastern  Bay 

St.  Michaels,  Miles  River 

Bloody  Point  Bar  Light 

Love  Point  light 

gueenstown,  Chester  River 
hestertown,  Chester  Rirer 

Tolchester  Beach 

Betterton,  Sassafras  River 

Georgetown,  Sassafras  River 

Turkey  Point  Light,  Elk  River 

Town  Point  Wharf,  Elk  River 

Chesapeake,  Back  Creek,  Elk  River 

Elkton  Landing,  Elk  River 

Charlestown,  Northeast  River 

Oie9<jq>eake  Bay,  Western  Shore. 

Havre  de  Qrace,  Susauehanna  River 
Port  Deposit,  Susquenanna  River. . 

Fishing  Battery  Light 

Wilson  Point,  BaslrRiver 

Pooles  Island  light 

Battery  Point,  Gunpowder  River.. 
Rowleys  Bar  Point,  Middle  River . 

Rocky  Point,  Back  River 

Seven  Foot  Knoll  Light 

North  Point,  Patapsco  River 

Fort  Carroll,  Patapsco  River 

Fort  McHenry,  Patapsco  River 

Baltimore,  Fellb  Point 

Persimmon  Point,  Magothy  River. 
Sandy  Point  Light 

Greenbury  Point  Shoal  Light 

Annapolis,  Severn  River 

Bay  Ridge 

Thomas  Point  Shoal  Llgh  t 

Ferry  Point,  South  Rlyer 

Galloway,  West  River. 

Fairhaven,  Herring  Bay 

Chesapeake  Beach 

Cove  Point  Lisrht 

Drum  Point  Light,  Patuxent  River 

Benedict,  Patuxent  River 

Nottingham,  Putuxent  River 

Cedar  Point  Light 

Point  No  Point  Light 

MABTLAND,    VIRGINIA,    AKD    DIS- 
TRICT OP  COLUMBIA. 

Potffmac  River. 

Point  Lookout  Light,  Md 

Travis  Point,  Coan  River,  Va 

Lynch  Point,  Yeocomico  River,  Va 

Kinsale,  Yeocomico  River,  Va 

Kitts  Point,  St.  Mary  River,  Md. .. 


Geographic  position. 


Lati- 
tude. 


North. 

o     / 

88  18 
38  14 
88  16 
88  20 
88  88 

88  89 
88  84 
88  45 
88  63 
88  41 

88  46 
8»46 
88  46 
88  62 
88  47 

88  60 

89  08 

88  69 

89  12 
89  18 

89  22 
89  22 
89  27 
89  80 
89  82 

89  86 
89  84 


89  82 
89  36 
89  80 
89  23 
89  17 

89  20 
89  18 
89  15 
89  09 
39  12 

89  13 
39  16 
89  17 
39  03 
39  01 

38  58 
38  68 
38  56 
88  54 
38  57 

38  60 
38  45 
88  41 
88  23 
38  19 

88  80 
38  43 
88  18 
38  08 


38  02 
38  00 
88  08 
38  02 
38  06 


Longitude. 


Arc. 


Time. 


WesL 
A.  m. 


76  01 
76  06 
76  16 
76  16 
76  23 

76  11 
76  04 
76  00 
76  51 
76  10 

76  06 
76  15 
76  28 
76  16 
76  13 

76  24 
76  17 
76  10 
76  04 
76  16 

76  04 

75  68 

76  01 
76  66 
75  49 

75  60 

75  68 


76  05 
76  07 
76  05 
76  16 
76  16 

76  20 
76  28 
76  24 
76  26 
76  27 

76  31 
76  35 
76  35 
76  26 
76  23 

76  27 
76  29 
76  27 
76  26 
76  82 

76  32 
76  33 
76  82 
76  28 
76  25 

76  40 
76  42 
76  22 
76  18 


76  19 
76  28 
76  81 
76  35 
76  25 


6 
5 
5 
5 
6 


5 
5 
5 

5 
5 


04 
04 
05 
05 
06 


605 
604 
604 
608 
505 


6 
5 
6 
6 
6 

6 
5 
6 
6 
5 

5 
5 
5 
6 
6 

6 
5 


04 
05 
06 
06 
05 

06 
05 
05 
04 
05 

04 
04 
04 
04 
08 

08 
04 


604 
604 
604 
505 

5  05 

605 
506 

6  06 
506 
606 


6 
5 
5 
5 
5 

6 
5 
5 
5 
5 

6 
5 
5 
5 
5 

5 
5 
6 
5 


06 
06 
06 
06 
06 

06 
06 
06 
06 
06 

06 
06 
06 
06 
06 

07 
07 
05 
05 


05 
06 
06 
06 
06 


Standard  port  for 
reference. 


Name. 


Old  Point  Comfort 

Baltimore 

Baltimore 

Baltimore 

Baltimore 


Baltimore . . 
Baltimore . . 
Washington 
Washington 
Baltimore .. 


Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 


Baltimore . . 
Baltimore.. 
Baltimore . . 
Washington 
Baltimore .. 


Washington 
Washington 
Washington 
Washington 
Washington 

Washington 
Washington 


Washington 
Washington 
Washington 
Baltimore . . 
Baltimore . . 


Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 

Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 


)••■%•• 


Baltimore . . 
Washington 
Baltimore . . 
Baltimore . . 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Comfort 


Page. 


106 
97 
97 
97 
97 

97 

97 

101 

101 

97 

97 
97 
97 
97 
97 

97 
97 
97 
101 
97 

101 
101 
101 
101 
101 

101 
101 


101 

101 

101 

97 

97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 

97 
97 
97 
97 
97 

97 

101 

97 

97 


105 
105 
105 
105 
105 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
750  IT. 


h.  m. 
-H6  15 
-6  17 
-5  12 
-4  58 
-8  65 

-8  41 
-3  09 
-2  84 
-109 
-8  84 

-3  08 
-8  24 
-8  18 
-2  55 
-2  86 

-2  60 
-112 
-0  43 
-0  85 
-i-0  19 

+0  22 
-1-0  68 
-h0  84 
-1-0  52 
-hi  08 


+1 
+1 


09 
07 


-hi  22 
+142 
+1  07 
+1  18 
+0  46 

+0  65 
+0  43 
+0  38 
-0  14 
-0  10 


-0 
-0 
0 
-1 
-1 


06 
02 
00 
11 
29 


1 
1 


54 
62 
2  10 
2  25 
15 


-2 


-2  29 
-8  19 
-3  40 
-4  48 
-4  69 

-8  68 
-4  18 

-6  08 
-5  36 


+4  16 
+4  25 
+4  37 
+4  47 
+4  34 


A.  fn. 
+5  46 
-6  81 
-5  27 
-6  12 
-4  10 

-3  45 
-8  08 
-2  27 
-101 
-8  86 

-2  68 
-8  22 
-8  29 
-8  07 
-2  42 

-8  05 
-1  27 
-0  62 
-0  40 
+0  08 

+0  06 
+0  46 
+0  20 
+0  85 
+0  18 

+0  64 
+0  66 


+182 
+1  50 
+107 
+1  08 
+0  80 

+0  48 
+0  29 
+0  23 
-0  29 
-0  18 

-0  06 
-0  02 
000 
-1  26 
-145 


-2 
-2 


11 
09 
-2  26 
-2  41 
-2  80 

-2  37 
-8  84 
-8  55 
-6  03 
-5  16 

-8  58 
-4  08 
-6  19 
-6  62 


+4  41 
+4  61 
+6  08 
+6  13 
+6  00 


Height. 


HW. 


LW. 


Mean  Low 
Water, 


feet. 

feet. 

0.0 

0.0 

+0.6 

0.0 

+0.4 

0.0 

+0.4 

0.0 

+0.1 

0.0 

+0.2 
+0.6 
-0.8 
-0.7 
+0.3 

+0.5 

+0.4 

0.0 

0.0 

+0.1 

-0.1 
-0.1 
+0.2 
-0.9 
+0.1 

-1.0 
-0.6 
-0.8 
-0.6 
-0.2 

-0.2 
-0.8 


-0.7 
-0.7 
-0.7 
+0.4 
+0.1 

+0.1 

0.0 

0.0 

-0.2 

-0.1 

0.0 

0.0 

0.0 

-0.8 

-0.8 

-0.3 
-0.8 
-0.3 
-0.3 
-0.3 

-0.8 

-0.8 

-0.8 

0.0 

0.0 

+0.5 
-0.8 
+0.1 
+0.2 


■1.2 
-1.1 
LO 
-L2 
-LO 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 
ranges. 


LOO 
L*7 
LS8 
L88 
1.12 

1.22 
L41 
0.71 
0.77 
L28 

1.41 
L88 
LOO 
0.97 
L12 

0.95 
0.91 
L14 
0.68 
L12 

0.66 
0.82 
0.78 
0.82 
0;92 

0.92 
0.89 


0.75 
0.75 
0.76 
L88 
L07 

1.07 
LOS 
0.98 
0.81 
0.88 

0.98 
0.96 
LOO 
0.71 
a71 

0.71 
0.74 
0.72 
0.74 
0.78 

0.78 
0.78 
0.78 
0.98 
LOS 

L41 
0.89 
1.05 
1.14 


0.58 
0.67 
0.61 
0.64 
0.60 


AND  TIDAL  CONSTANTS. 


866 


Interval. 

Range  of  tide. 

Tropic  dinmal 
inequality. 

Diurnal  wave. 

Mean  aea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

i 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

^ 

HWI. 

LWI. 

HHWI. 

LLWI. 

• 

val. 

■   • 

* 

• 

Wett. 

h.  tn. 

h,  tn. 

A.  tn. 

hm    fit. 

/eet. 

feet. 

feet. 

fed. 

feet. 

feet. 

A.  n. 

feet. 

feeL 

feet. 

o 

1 

1  35 

802 

1416 

7  47a 

2.6 

2.9 

2.1 

2.8 

0.3 

0.2 

0.4 

1.3 

1.3 

5.5 

2 

1  19 

1  42 

1  816 

7  27a 

1.7 

2.0 

1.4 

2.0 

0.3 

0.2 

0.4 

0.8 

0.9 

5.5 

8 

128 

745 

1  886 

7d0a 

1.6 

1.8 

1.3 

1.9 

0.3 

0.3 

0.4 

0.8 

0.9 

5.5 

4 

187 

800 

1  546 

744a 

1.5 

1.8 

1.8 

1.9 

0.3 

0.4 

0.5 

0.8 

1.0 

5.5 

6 

239 

9  01 

3  016 

8  44a 

1.3 

1.5 

1.1 

1.7 

0.3 

0.4 

i8  85 

0.6 

0.6 

0.9 

5.5 

6 

254 

927 

3  146 

9  10a 

1.4 

1.6 

1.2 

1.8 

0.8 

0.4 

0.5 

0.7 

0.9 

6.0 

7 

827 

10  10 

8456 

96Sa 

1.6 

1.9 

1.4 

2.0 

0.8 

0.4 

••••■•*• 

0.5 

0.8 

1.0 

6.5 

8 

5  19 

12  08 

5856 

1146a 

2.0 

2.3 

1.7 

2.4 

0.8 

0.4 

0.5 

1.0 

1.2 

6.0 

9 

645 

105 

7006 

0486 

2.2 

2.6 

1.8 

2.6 

0.8 

0.4 

0.5 

1.1 

1.8 

6.0 

10 

3  01 

986 

8  216 

9  19a 

1.5 

1.7 

1.2 

1.9 

0.4 

0.4 

0.6 

0.7 

1.0 

6.0 

11 

383 

10  15 

3606 

958a 

1.6 

1.9 

1.4 

2.0 

0.4 

0.4 

0.6 

0.8 

1.0 

6.0 

12 

8  11 

950 

3286 

988a 

1.5 

1.8 

1.8 

1.9 

0.4 

0.4 

0.6 

0.8 

1.0 

6.0 

IS 

8  21 

942 

3886 

9  22a 

1.2 

1.3 

1.0 

1.6 

0.5 

0.4 

0.6 

0.6 

0.8 

6.0 

14 

840 

10  06 

3  576 

9  47a 

1.1 

1.8 

0.9 

1.6 

0.5 

0.4 

0.6 

0.6 

0.8 

6.0 

16 

859 

10  80 

4  166 

9  14a 

1.3 

1.5 

1.1 

1.7 

0.6 

0.4 

0.6 

0.6 

0.8 

6.0 

16 

844 

10  06 

4  046 

986a 

1.1 

1.8 

0.9 

1.6 

0.6 

0.4 

0.7 

0.6 

0.7 

6.0 

17 

528 

1146 

5406 

11  10a 

1.1 

1.2 

0.9 

1.6 

0.8 

0.3 

{9  40 

0.9 

0.6 

0.7 

6.0 

18 

562 

12  20 

6096 

1150a 

1.3 

1.5 

1.1 

1.9 

0.8 

0.8 

0.9 

0.7 

0.8 

6.0 

19 

7  18 

125 

7856 

1006 

1.9 

2.2 

1.6 

2.5 

0.8 

0.8 

0.9 

1.0 

1.1 

6.0 

20 

664 

060 

7096 

0  156 

1.8 

1.5 

1.1 

1.9 

0.9 

0.8 

1.0 

0.6 

0.8 

6.0 

21 

8  15 

2  11 

8  276 

1  416 

1.9 

2.2 

1.6. 

2.6 

1.0 

0.3 

1.0 

1.0 

1.1 

6.0 

22 

8  51 

250 

9006 

2256 

2.8 

2.7 

2.0 

8.0 

1.0 

0.3 

1.0 

1.2 

1.8 

6.5 

28 

827 

225 

8  876 

1  566 

2.1 

Z4 

1.8 

2.8 

1.1 

0.8 

1.1 

1.0 

1.2 

6.0 

24 

845 

240 

8546 

2  156 

2.8 

2.7 

2.0 

8.0 

1.0 

0.8 

1.0 

1.2 

1.8 

6.0 

25 

8  67 

254 

9056 

2846 

2.6 

8.0 

2.2 

8.3 

1.0 

0.3 

1.0 

1.3 

1.5 

6.0 

26 

906 

300 

9  116 

2406 

2.6 

8.0 

2.2 

8.8 

1.0 

0.3 

1.0 

1.8 

1.5 

6.0 

27 

900 

800 

9086 

2856 

2.5 

2.9 

2.1 

8.2 

LO 

0.8 

1.0 

1.8 

1.4 

6.0 

28 

9  15 

886 

9256 

8  106 

2.1 

2.5 

1.8 

2.8 

0.9 

0.8 

1.0 

1.1 

1.2 

6.0 

29 

985 

856 

9446 

8866 

2.1 

2.5 

1.8 

2.8 

0.9 

0.8 

1.0 

LI 

L2 

6.0 

80 

900 

812 

9  116 

2426 

2.1 

2.5 

1.8 

2.8 

0.9 

0.8 

1.0 

1.1 

1.2 

6.0 

81 

753 

1  60 

8066 

1  166 

1.5 

1.8 

1.8 

2.1 

0.9 

0.8 

1.0 

0.8 

0.9 

6.0 

82 

7  21 

1  17 

7846 

0856 

1.2 

1.4 

1.0 

1.8 

0.9 

0.8 

20  66 

0.9 

0.6 

0.8 

6.0 

83 

780 

185 

7436 

1  006 

1.2 

1.4 

1.0 

1.8 

0.8 

0.8 

0.9 

0.6 

0.8 

6.0 

84 

7  17 

115 

7806 

0466 

1.2 

1.4 

1.0 

1.8 

0.8 

0.8 

0.9 

0.6 

0.8 

6.0 

85 

7  12 

109 

7  266 

0486 

1.1 

1.8 

1.0 

1.7 

0.8 

0.8 

0.9 

0.6 

0.7 

6.0 

86 

620 

0  17 

6876 

0006 

0.9 

1.1 

0.8 

1.5 

0.7 

0.8 

20  28 

0.8 

0.5 

0.6 

6.0 

87 

624 

088 

6  406 

0  166 

1.0 

1.2 

0.9 

1.5 

0.7 

0.4 

0.8 

0.5 

0.7 

6.0 

88 

628 

040 

6436 

0  216 

1.1 

1.8 

1.0 

1.7 

0.7 

0.4 

0.8 

0.6 

0.8 

6.0 

89 

6  32 

044 

6  466 

0246 

l.l 

1.8 

1.0 

1.7 

0.7 

0.4 

■■•••••• 

a8 

0.6 

0.8 

6.0 

40 

684 

046 

6486 

0266 

1.2 

1.8 

1.0 

1.7 

0.7 

0.4 

21  12 

0.8 

0.6 

0.8 

6.0 

41 

523 

11  45 

5  406 

11  25a 

0.8 

0.9 

0.7 

1.3 

0.6 

0.4 

0.7 

0.4 

0.6 

6.0 

42 

505 

1126 

5226 

1106a 

0.8 

0.9 

0.7 

1.3 

0.6 

0.4 

a7 

0.4 

0.6 

6.0 

43 

440 

1100 

4  576 

10  40a 

0.8 

0.9 

0.7 

1.8 

0.5 

0.4 

0.7 

0.4 

0.6 

6.0 

44 

4  42 

11  02 

4  696 

10  42a 

0.9 

1.0 

0.7 

1.8 

0.5 

0.4 

0.6 

0.4 

0.6 

6.0 

45 

424 

10  45 

4  446 

10  20a 

0.8 

1.0 

0.7 

1.8 

0.6 

0.4 



0.6 

0.4 

0.6 

6.0 

46 

409 

10  80 

4896 

9  67a 

0.9 

1.0 

0.7 

1.8 

0.6 

0.4 

19  21 

0.6 

0.4 

0.6 

6.0 

47 

4  19 

10  41 

4446 

lOlia 

0.9 

1.0 

0.8 

1.3 

0.4 

0.4 

0.6 

0.4 

0.6 

6.0 

48 

405 

10  84 

4806 

10  09a 

0.9 

1.0 

0.8 

1.3 

0.4 

0.4 

a6 

0.4 

0.6 

6.0 

49 

8  15 

987 

8  896 

9  17a 

0.9 

1.0 

0.8 

1.3 

0.4 

0.4 

0.5 

0.4 

0.6 

.5 

SO 

254 

9  16 

3  166 

858a 

0.9 

1.0 

a8 

1.8 

0.4 

0.4 

0.5 

0.4 

0.6 

5.5 

51 

146 

808 

2  046 

754a 

1.1 

1.8 

1.0 

1.4 

0.8 

0.3 

0.4 

0.6 

0.7 

5.5 

62 

185 

765 

1  626 

7  42a 

1.2 

1.4 

1.0 

1.6 

0.2 

0.3 

17  14 

0.4 

0.6 

0.8 

5.0 

58 

285 

9  12 

2606 

859a 

1.6 

1.9 

1.4 

1.9 

0.2 

0.8 

0.4 

0.8 

1.0 

5.5 

64 

887 

10  24 

8  496 

10  11a 

2.5 

2.9 

2.1 

2.8 

0.2 

0.8 

0.4 

1.8 

1.4 

5.5 

65 

182 

7  58 

1  496 

7  40a 

1.2 

1.4 

1.0 

1.6 

0.2 

0.8 

0.4 

0.6 

0.8 

5.0 

50 

059 

720 

1086 

706a 

1.3 

1.5 

1.1 

1.6 

0.8 

0.2 

0.4 

0.7 

0.8 

5.0 

57 

085 

666 

0896 

6  42a 

1.8 

1.5 

1.1 

1.6 

0.8 

0.1 

0.8 

0.7 

0.7 

6.0 

68 

048 

705 

0  476 

6  61a 

1.4 

1.7 

1.2 

1.6 

0.8 

0.1 

0.3 

0.7 

0.8 

6.0 

69 

065 

7  17 

0506 

703a 

1.5 

1.8 

1.3 

1.7 

0.3 

0.1 

0.3 

0.8 

0.8 

5.0 

00 

105 

727 

1096 

7  18a 

1.4 

1.6 

1.1 

1.5 

0.8 

0.1 

0.3 

0.7 

0.7 

5.0 

r 

062 

7  14 

0666 

700a 

1.6 

1.7 

1.3 

1.7 

0.8 

0.1 

0.3 

0.8 

0.8 

6.0 

866 


TABLE  3.— TIDAL  DIFFERENCES 


B 

d 


1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
IS 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 

31 
82 
83 
84 
85 

86 
37 
38 


89 
40 
41 
42 
43 

44 
46 
46 
47 
48 

49 
50 
51 
52 
58 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 


Station. 


NORTH  AMERICA  (Eaft 
Coast)  —Continued. 

MARYLAND,     VIRGINIA,     AND     DIS- 
TRICT OF  COLUMBIA— continued. 

PoUrmac  JBiwr— Continued. 

St.  Marys  City,  St.  Mary  River,  Md. 

Piney  Point  Light,  Md 

Coles  Point,  Va 

Kaywood  Point,  Breton  Bay,  Md. . . 
Leonard  town,  Breton  Bay,  Md 


o      / 

38  11 
88  08 
38  09 
38  14 
38  17 

38  16 
38  12 
Cob  Pt.  Bar  Lt,  Wicomico  R.,  Md. .  38  15 
Blakistone,  Wicomico  River,  Md. . .  88  17 
Colonial  Beach,  Va 38  15 


Compton,  St.  Clement  Bav,  Md 
Blakistone  Island  Light,  Md . . . 


Geographic  position. 


Lati- 
tude. 


Lower  Cedar  Point  Ught,  Md. 

Mathlaa  Point,  Va 

Chapel  Point,  Port  Tobacco  R. 
Upper  Cedar  Point  Light,  Md . 
Rlvenride,  Md 


Md. 


Maryland  Point  Light,  Md.... 

Aqufa  Creek  Entrance,  Va 

Clifton  Beach,  Md 

Liverpool  Point,  Md 

Quantico  Creek  Entrance,  Va. 


Deep  Point,  Matta woman  Cr.,Md.. 
High  Point,  Occouuan  Creek,  Va. . 

Indian  Uead.Md 

Olymont,  Md 

Marshall  Hall.  Md 


Mount  Vernon,  Va . . . 
Fort  Washington,  Md 

River  ViewTMd 

Alexandria,  Va 

Giesboro  Point,  D.  C. . 


Arsenal  Wharf.  D.  C 

Washington,  Seventh  street,  D.C. 
Navy-Yard,  Anacostia  River,  D.  C. 
Benning  Br..  Anacostia  R.,  D.  C. . . 
Qravelly  Point,  Va 


Aqueduct  Bridge,  D.  C. 
Mankins  Fishery,  D.  C. . 
Chain  Bridge,  D.  C 


VIRGINIA— continued. 

Chteaapeake  Bay,  Wutem  Shore. 

Smith  Point  Light 

Great  Wicomico  River  Light 

Dividing  Creek 

Stingray  Point  Light 

Orchard  Point,  Rappahannock  R.. 

Urbana,  Rappahannock  River 

Bowlers  Rock Lt,  Rappahannock  R. 
Tappahannock,  Rappahannock  R. . 
Leeostown,  Rappahannock  River. . 
Green  Bay,  Rappahannock  River.. 

Port  Royal,  Rappahannock  River. . 
Corbins  Neck,  Rappahannock  R . . . 
Fredericksburg,  Rappahannock  R. 
Cherry  Point,  Plankatank  River. . . 
Horse  Point,  Plankatank  River 

Wolf  Trap  Light.. 

New  Pt.  Comfort  Lt.,  Mobjack  Bay. 
East  River  Entrance,  Mobjack  Bay. 

York  Spit  Light 

Tue  Marshes  Light,  York  River 

Quarter  Point,  York  River 
orktown,  York  River 

Mumford  Island,  York  River 

Capahnsic.  York  River 

Moodys  Wharf,  York  River 


38  20 
88  24 
38  28 
88  24 
38  23 

38  21 
38  24 
38  2d 
38  28 
88  32 

88  84 
38  87 
38  86 
38  37 
88  41 

38  42 
38  43 
88  43 
38  48 
38  51 

88  52 
38  58 
38  52 
88  54 
38  52 

38  54 
88  55 
88  56 


87  58 
87  48 
37  44 
37  84 
37  39 

37  38 
37  49 

37  56 

38  07 
38  09 

38  10 
38  13 
38  18 
37  31 
37  32 

37  23 
37  18 
87  22 
37  13 
87  14 

37  15 
37  14 
37  16 
37  23 
37  25 


Longitude. 


Arc.  !  Time 


West. 


76  26 
76  32 
76  38 
76  42 
76  38 

76  42 
76  45 
76  50 
76  48 

76  58 

77  00 
77  03 
77  02 
77  06 
77  09 

77  12 
77  19 
77  16 
77  16 
77  17 

77  18 
77  12 
77  10 
77  08 
77  06 

77  06 
77  02 
77  02 
77  02 
77  01 

77  01 
77  01 
77  00 

76  58 

77  02 

77  04 
77  06 
77  07 


76  11 
76  16 
76  18 
76  16 
76  27 

76  84 
76  44 

76  52 

77  00 
77  05 

77  11 
77  17 
77  27 
76  19 
76  24 

76  11 
76  17 
76  21 
76  15 
76  23 

76  27 
76  80 
76  81 
76  38 
76  42 


h.  m. 
606 


5 
6 
6 
5 


5 
5 
5 
5 

5 

5 
6 
5 


5 
5 
5 
5 
5 


06 
07 
07 
07 


507 
507 
507 
5  07 
506 

508 
508 
506 
508 
5  09 

509 
509 
509 
509 
509 

509 
509 
509 
509 
506 

508 
506 
508 
508 
508 


Standard  port  for 
reference. 


08 
08 
08 
06 
08 

06 
08 
08 


505 
505 
605 
505 
506 


06 
07 
07 
08 
08 


509 
5  09 
5  10 
505 
506 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


05 
05 
05 
05 
06 

06 
06 
06 
07 
07 


Name. 


Old  Point  Comfort 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Wsshlngton 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 

Washington 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  (Jomfort 
Old  Point  Comfort 


Page, 


105 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 


105 
105 
105 
105 
105 

105 
106 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
106 

105 
105 
105 
105 
105 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 

7e^w. 


A.  m. 


+  4 


62 
6  46 
6  82 
6  20 
6  13 


6 
6 
6 
5 
5 

5 
4 
4 
4 

4 


10 
14 
00 
56 
44 

25 
44 
81 
80 
02 


-I- 


883 
254 
252 
225 
167 

1  84 
1  23 
1  15 
I  09 
0  44 

0  41 
0  81 
027 
0  13 
004 

0  02 
000 
008 
Oil 
0  01 


-1-007 
-I-  0  11 
-f-  0  15 


+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 


3  84 
8  05 
2  41 

1  86 

2  01 

2  17 
8  28 
482 
689 
7  49 


-h  886 
-h  960 
-hl0  24 
-h  1  16 
-H  1  49 


+ 
+ 

-I- 
+ 

+ 
-I- 

+ 

+ 


028 
009 
0  16 
004 
0  13 

0  21 
027 
033 

1  03 
1  16 


h.  m. 
+  5  18 

-  7  01 

-  6  47 
-685 
-625 


6 
6 


-  5 

-  5 

-  4 

-  4 

-  4 

-  4 


22 
29 
6  15 
6  11 

68 


58 
44 
43 
15 


8  43 
800 
258 
282 
203 


1 
1 
1 
1 
0 

0 
0 
0 
0 
0 


40 
27 
20 
18 
46 

43 
83 
29 
14 
04 


+ 


002 
000 
003 
Oil 
0  01 


-1-007 
-1-0  11 
-I-  0  15 


+ 
+ 

+ 
-I- 
+ 

+ 
+ 

-»- 
-»- 
+ 


855 
824 
800 
1  52 
280 

264 
4  19 
528 
7  29 
848 


-1-929 
-HO  61 
+11  84 
+  181 
+  206 


+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 


040 
018 
025 
009 
020 

029 
086 

0  48 

1  21 
1  88 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Lov 
Water, 


feet. 

feet. 

-1.0 

0.0 

-1.2 

0.0 

-1.1 

0.0 

-1.0 

0.0 

-1.2 

0.0 

-1.1 

-LO 
-1.0 
-1.0 
-LI 

-1.4 
-1.6 
-1.4 
-1.7 
-L7 

-L7 
-1.6 
-L6 
-L6 

-1.4 

-L8 
-1.2 
-1.2 
-LI 
-0.7 

-0.7 

-0.4 

-0.4 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

0.0 

-0.1 


-L4 
-L4 
-L6 
-1.4 
-LI 

-LO 
-0.7 
-0.9 
-LI 
-0.8 

-0.6 
+0.1 
+0.3 
-L8 
-LI 

-LO 
-0.8 
-0.8 
-0.6 
-0.8 

-0.2 
-0.1 
-0.1 
+0.8 
+0.5 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.60 
0.87 
0.62 
0.65 
0.59 

0.62 
0.66 
0.66 
0.66 
0.60 

0.62 
0.48 
0.52 
0.41 
0.40 

0.40 
0.43 
0.43 
0.45 
0.50 

0.55 
0.67 
0.59 
0.62 
0.75 

0.77 
0.86 
0.87 
0.99 
LOO 

LOO 
LOO 
LOl 
1.01 
LOO 

0.99 
0.99 
0.96 


0.46 
0.43 
0.42 
0.46 
0.56 

0.61 
0.71 
0.66 
0.57 
0.67 

0.76 
L02 
LIO 
0.48 
0.56 

0.60 
0.69 
0.88 
0.81 
0.87 

0.91 
0.94 
0.96 
LIS 
L21 


AND  TIDAL  CONSTANTS. 


367 


Interval. 


a 

s 


1 
2 
8 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 

29 
80 

81 
82 
83 
84 
85 

86 
87 
88 


40 
41 
42 
43 

44 

45 
46 
47 
48 

49 
50 
51 
52 
66 

54 
55 
56 
57 
58 

50 
60 
61 
62 


Mean. 


HWI. 


h,  171. 


1 
1 
1 
1 
1 

1 
1 
1 
1 

2 


10 
05 
18 
80 
87 

40 
86 
60 
54 
05 


224 
805 

3  18 
8  19 
346 

4  15 

4  54 
466 
523 

5  51 

6  14 
625 
688 
689 
705 


7 
7 
7 
7 
7 


08 
18 
22 
86 
45 


7 
7 
7 


47 
49 
62 
800 
7  48 


7  56 
800 
804 


12  18 

11  49 
1125 
10  20 
10  44 

UOO 

12  10 
049 
255 
405 

460 

605 

688 

10  00 

10  82 

912 
858 
900 
848 
856 

904 
9  10 
9  16 
945 
958 


LWI. 


Tropic. 


h,  tn. 


7 
7 
7 
7 


32 
27 
40 
52 


802 

805 
758 
8  12 
8  16 
828 

8  47 
928 

9  42 
943 

10  10 

10  42 

11  25 

11  27 
1153 

12  22 


20 
38 
40 
47 
15 

18 
28 
82 
47 
57 

69 
01 
04 
12 
00 

08 
12 
2  16 


0 
0 
0 
0 
1 

1 
1 
1 
1 
1 

1 
2 
2 
2 
2 

2 
2 


10 
89 
15 
07 
44 


508 
682 
786 

9  41 
10  65 

1140 
087 
1  19 
846 
420 

265 
288 
40 
24 
84 


2 
2 
2 


248 
260 

2  57 
8  84 

3  51 


HHWI. 


hm  fn. 
1  146 
1  086 
1  216 
1  836 
1  406 

1  436 
1396 
1536 

1  666 

2  076 

2  266 

3  076 
8  206 
3  216 
8  476 


166 
666 
676 
286 
516 


6186 
6246 
6826 
6886 
7  046 


7 
7 

7 
7 
7 

7 
7 
7 
7 
7 


076 
176 
206 
846 
486 

466 
476 
506 
586 
466 


7  646 
7686 
8026 


12  22a 
11  52a 

11  29a 
10  24a 
10  47a 

1108a 

12  12a 
0  516 
2  576 
4  076 

4526 

6  076 

6406 

10  08a 

10  85a 

9  14a 
8S5a 
902a 
860a 
868a 

906a 
912a 
9  18a 
9  47a 
10  00a 


LLWI. 


Bange  of  tide. 


A.  tn, 
7  18a 
7386 

7  616 
8086 

8  136 

8  166 
8096 
8236 

8  276 
8896 

8586 

9  896 
9586 
9546 

10  216 

10  536 

11  366 

11  886 

12  046 
12  836 

0  81a 
044a 

0  51a 
058a 

1  26a 

129a 
189a 
1  43a 
1  58a 
208a 


2 
2 
2 
2 
2 

2 
2 
2 


10a 
12a 
15a 
23a 
11a 

19a 
23a 
27a 


566a 
524a 
459a 
360a 
428a 

452a 
6  16a 
720a 
926a 

10  89a 

11  24a 

0  216 

1  036 
880a 
4  04a 

289a 

2  17a 
2  24a 
206a 
2  18a 

2  27a 
2  84a 
2  41a 
8  18a 
336a 


Mean 
(Mn). 


feet. 
1.6 
1.6 
1.8 
1.9 
1.7 

1.8 
1.9 
1.9 
1.9 
1.7 

1.5 
1.2 
1.5 
1.2 
1.1 

1.1 
1.2 
1.2 
1.3 
1.4 

1.6 
1.6 
1.7 
1.8 
2.1 

2.2 
2.4 
2.6 
2.8 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.8 
2.8 
2.8 


L2 
1.1 
1.1 
1.2 
1.4 

1.6 
1.8 
L6 
1.5 
1.7 

1.9 
2.6 
2.8 
1.2 
1.4 

1.5 
1.7 
2.2 
2.0 
2.2 

2.3 
2.4 
2.5 
2.9 
3.0 


Spring 


feet. 
1.7 
1.9 
2.0 
2.1 
2.0 

2.0 
2.2 
2.2 
2.2 
2.0 

1.7 
1.4 
1.7 
1.4 
1.3 

1.3 
1.4 
1.4 
1.5 
1.6 

1.8 
1.9 
2.0 
2.0 
2.5 

2.5 
2.8 
2.9 
3.3 
3.3 

3.3 
8.3 
8.8 
8.3 
3.8 

8.8 
8.2 
8.2 


1.8 
1.2 
1.2 
1.3 
1.6 

1.8 
2.1 
L9 
1.7 
2.0 

2.2 
3.0 
3.2 
1.4 
1.6 

1.7 
2.0 
2.5 
2.3 
2.5 

2.6 
2.7 
2.8 
8.3 
3.5 


Neap 

(Np). 


feet 
1.3 
1.4 
1.6 
1.6 
1.4 

1.6 
1.6 
1.6 
1.6 
1.4 

1.3 
1.0 
1.8 
1.0 
1.0 

1.0 
1.0 
1.0 
1.1 
1.2 

1.8 
1.4 
1.4 
1.5 

1.8 

1.8 
2.0 
2.1 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 


LO 
0.9 
0.9 
1.0 
1.2 

1.3 
1.6 
1.4 
1.2 
1.4 

1.6 
2.2 
2.4 
1.0 
L2 

1.3 
1.5 
1.8 
1.7 

1.8 

1.9 
2.0 
2.1 
2.4 
2.6 


Great 
tropic 
(Gc). 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 

feet. 

1.6 

0.8 

1.8 

0.8 

1.9 

0.4 

2.0 

0.4 

1.9 

0.8 

1.9 

0.4 

2.1 

0.4 

2.0 

0.4 

2.1 

0.4 

1.9 

0.3 

1.6 

0.3 

1.4 

0.2 

1.6 

0.3 

1.3 

0.2 

1.2 

0.2 

1.2 

0.2 

1.3 

0.2 

1.8 

0.2 

1.4 

0.8 

1.5 

0.8 

1.7 

0.8 

1.8 

0.8 

1.9 

0.3 

1.9 

0.4 

2.3 

0.4 

2.4 

0.4 

2.6 

0.5 

2.7 

0.5 

8.1 

0.6 

3.1 

0.6 

3.1 

0.6 

3.1 

0.6 

3.2 

0.6 

8.2 

0.6 

8.1 

0.6 

3.1 

0.6 

8.1 

0.6 

3.1 

0.6 

1.4 

0.3 

1.8 

0.8 

1.8 

0.8 

1.4 

0.8 

1.6 

0.8 

1.8 

0.8 

2.0 

0.4 

1.9 

0.4 

1.7 

0.4 

2.0 

0.4 

2.2 

0.5 

3.0 

0.6 

3.2 

0.6 

1.4 

0.4 

1.6 

0.4 

1.8 

0.5 

2.0 

0.5 

2.6 

0.5 

2.4 

0.5 

2.5 

0.5 

2.6 

0.5 

2.7 

0.5 

2.8 

0.5 

8.2 

0.5 

8.4 

0.5 

LWQ. 


feet. 
0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 


Diurnal  wave. 


0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 


Tropic 
HW 

inter- 
val. 


A.  tn. 


Tropic 
range. 


19  16 
19  84 


12  00 


feet. 
0.3 
0.3 
0.4 
0.4 
0.3 

0.4 
0.4 
0.4 
0.4 
0.8 

0.3 
0.2 
0.3 
0.2 
0.2 

0.2 
0.2 
0.2 
0.8 
0.3 

0.3 
0.8 
0.8 
0.4 
0.4 

0.4 
0.5 
0.5 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 


0.8 
0.3 
0.3 
0.8 
0.8 

0.3 
0.4 
0.4 
0.4 
0.4 

0.5 
0.6 
0.6 
0.4 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 


Mean  sea  level 
above  planeof— 


Predic- 
tions. 


feet. 
0.8 
0.8 
0.9 
0.9 
0.8 

0.9 
1.0 
0.9 
1.0 
0.9 

0.8 
0.6 
0.8 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0.7 

0.8 
0.8 
0.8 
0.9 
1.1 

1.1 
1.2 
1.2 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 


0.6 
0.5 
0.5 
0.6 
0.7 

0.8 
0.9 
0.8 
0.7 
0.8 

1.0 
1.8 
1.4 
0.6 
0.7 

0.8 
0.9 
1.1 
1.0 
1.1 

1.2 
1.2 
1.2 
1.4 
1.6 


Tropic 
LLW. 


feet. 
0.8 
0.9 
0.9 
1.0 
0.9 

0.9 
1.0 
1.0 
1.0 
0.9 

0.8 
0.7 
0.8 
0.6 
0.6 

0.6 
0.7 
0.7 
0.7 
0.8 

0.8 
0.9 
0.9 
0.9 
1.1 

1.2 
1.3 
1.3 
L5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 


0.6 
0.6 
0.6 
0.6 
0.8 

0.8 
1.0 
0.9 
0.8 
0.9 

1.0 
1.4 
1.5 
0.6 
0.7 

0.8 
0.9 
1.2 
1.1 
1.1 

1.2 
1.2 
L8 
1.5 
1.6 


Varia- 
tion of 
the  com- 
pass. 


West. 

o 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 


5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 
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TABLE  3.— TIDAL  DIFFERENCES 


U 
iJ 


1 

2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
83 


84 
85 


86 
87 
88 
89 
40 

41 
42 
43 
44 
45 
46 


47 
48 
49 
60 
51 

52 
53 

54 
55 
56 

57 
58 
69 
60 
61 


Station. 


NORTH  AMERICA  (EAST 
Coast)— Continued. 

yisoiNiA— continued. 

C^ietapeake  Bay,  Western  Shore— Con 

West  Point,  York  River 

Back  River  Light 

Old  Point  Compoet 

Crauey  Island  Lt..  Elizabeth  River 
Norfolk  Navy-Yard,  Elizabeth  R.. 

Newport  News,  James  River 

Newman  Point,  Nansemond  River 
Suffolk  Bridge,  Nansemond  River 

Warwick  River,  James  River 

Hog  Point,  James  River 

Jamestown  Island,  James  River .. 
Barrets  Pt.,  Chickahominy  River . 
Mount  Airy,  Chickahominy  River. 
Windsor  Shades,  Chickahominy  R 
Olaremont,  James  River 

Sturgeon  Point,  James  River 

Windmill  Point,  James  River 

Harrisons  Landing,  James  River. . 

Jordan  Point,  James  River 

City  Point,  James  River 

Petersburg,  Appomattox  River  . . . 

Shirley,  James  River 

Picketts  Wharf,  James  River 

Curies,  James  River 

Deep  Bottom,  James  River 

Dutch  Qap,  James  River 

Klngsland  Creek,  James  River.... 

Falling  Creek,  James  River 

Richmond  Bar,  James  River 

Drewry  Island,  James  River 

Richmond,  James  River 

Lynnhaven  Inlet 

Cape  Henry  Light 

Outer  Cbatt. 

Virginia  Beach 

False  Cape  life-Saving  Station  . . . 

NORTH  CAKOLINA. 

Currituck  Beacii  Light 

Oregon  Inlet *.... 

New  Inlet 

Hatteras  Inlet 

Ocrakoke  Inlet 

Cape  Lookout 

Beau  fort 

New  River  Inlet 

New  Topsail  Inlet 

Mason  boro  Inlet 

Carolina  Beach 

Cape  Fear  Eiver  and  Branches. 

Bald  Head,  Cape  Fear  Light 

Fort  Caswell 

Southport  or  Smlthvllle 

Federal  Point 

Reeves  Point 

Orton  Point  Post  Light 

Campbell  Island  Post  light 

Brunswick  River  Entrance 

Hospital  Point  Post  Light 

Wilmington 

Castle  Hayne 

Bannermans  Bridge 

Magnolia  Quarry 

Point  Caswell 

White  Hall 


Geographic  position. 


Lati- 

liongitade. 

tude. 

Arc. 

Time. 

North. 


WetL 


o  / 

o  / 

87  82 
87  05 
87  00 
86  54 
86  60 

76  48 
76  16 
76  19 
76  20 
76  18 

36  58 

36  52 

86  44 

37  05 

87  12 

76  26 
76  80 
76  85 
76  83 
76  41 

87  12 
37  14 
37  21 
87  25 
37  14 

76  46 
76  52 
76  55 
76  59 
76  58 

87  18 
87  18 
37  19 
87  19 
87  19 

77  00 
77  06 
77  11 
77  18 
77  17 

37  14 
87  20 
87  28 
87  23 
87  24 

77  24 
77  16 
77  16 
77  18 
77  18 

87  28 
87  24 
87  26 
87  29 
87  80 

77  22 
77  24 
77  26 
77  26 
77  25 

87  82 
86  54 
86  66* 

77  25 
76  06 
76  00 

86  60 
86  86 

76  58 
76  68 

86  23 
85  48 
85  41 
85  12 
85  04 

75  60 
75  82 
75  26 

75  44 

76  01 

84  86 
84  43 
84  82 
84  22 
84  11 
84  02 

76  81 

76  89 

77  20 
77  88 
77  49 
77  53 

88  52 
88  54 
88  55 
88  58 
84  00 

78  00 
78  01 
78  01 
77  56 
77  57 

34  08 
84  07 
84  11 
84  12 
34  14 

77  56 
77  66 
77  68 
77  57 
77  57 

84  21 
84  35 
84  52 
34  27 
34  80 

77  66 

77  46 

78  02 
78  11 
78  28 

h,fn, 
507 
05 
05 
OS 
05 


6 
5 
6 
5 


5 
5 
5 
5 
5 

5 
6 
5 
5 
5 


5 
5 
5 
5 
6 

5 
5 
5 


06 
06 
06 
06 
07 

07 
07 
08 
08 
08 


508 
606 
609 
609 
509 

6  10 
609 
509 
609 
509 


09 
10 
10 
10 
10 

10 
04 
04 


504 
504 


6 
6 
6 
5 
5 

5 
6 
5 
5 
5 
5 


5 
5 
6 
5 
5 

5 
5 
5 
5 
5 


08 
02 
02 
08 
04 

06 
07 
09 
11 
11 
12 


12 
12 
12 
12 
12 

12 
12 
12 
12 
12 


6  12 
5  11 
5  12 
5  18 
5  14 


Standard  port  for 
reference. 


Name. 


Old  Point  Com  fort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Com  fort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 


Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Wilming^n 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 

Wilmington 


Psge. 


105 
105 
105 
105 
105 

105 
105 
105 
105 
106 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 
105 
105 

105 
105 
105 


105 
105 


105 
105 
105 
105 
105 

113 
113 
113 
113 
118 
118 


U8 
118 
113 
113 
113 

lis 

109 
109 
109 
109 

109 
109 
109 
109 
109 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
7S^W. 


h.fn, 
-1-148 
-hOOl 

000 
-(-0  16 
+0  32 

-(-0  20 
-(-0  85 
+184 
+1  01 
+2  10 

+2  68 
+3  82 
+5  09 
+6  29 
+4  07 

+4  30 
-t-5  14 
+5  88 
+5  50 
+6  06 


08 
15 


+7 
+6 
+6  88 
+6  59 

+7  10 

+7  28 
+7  48 
+7  51 
+7  59 
+8  02 

+8  04 
-0  27 
-0  45 


-0  65 
-101 


-1 
-1 
-1 
-1 
-1 


09 
81 
24 
42 
45 

-1  10 
+0  07 
-0  29 
-Oil 
-0  82 
-0  19 


-0  07 
-0  05 
-0  03 
+0 
+0 


24 
89 


08 
52 


+1 
-0 
-0  26 
-0  19 
000 


+2  06 
-5  48 
+0  53 
+4  34 
-5  46 


A.  911. 

+2  12 
+0  01 
000 
+0  23 
+0  47 

+0  29 
+0  51 
+2  02 
+1  21 
+2  89 

+3  29 
+4  14 
+5  68 
+7  23 
+4  63 

+5  17 
+6  03 
+6  29 
+6  41 
+6  59 

+8  81 
+7  08 
+7  27 
+7  65 
+8  07 

+8  29 
+8  50 
+9  04 
+9  22 
+  9  81 

+9  87 
-0  26 
-0  46 


-0  86 
-0  48 


-0  61 


-1 
-1 
-1 
-1 


13 
07 
26 
81 

-118 
+0  10 
-0  19 
+0  09 
-0  42 
-0  80 


-0  19 
-0  16 
-0  18 
+0  28 
+0  51 

+127 


-1 

-0 

-0  29 

000 


18 
89 


+2  11 
-6  47 
+111 
+4  60 
-6  87 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feeL 
+0.9 
-0.1 
0.0 
+0.1 
+0.3 

+0.1 
+0.8 
+0.9 
0.0 
-0.4 

-0.6 
-0.6 
-0.4 
-0.1 
-0.5 

-0.4 
-0.1 
0.0 
+0.1 
+0.2 

+0.4 
+0.8 
+0.4 
+0.6 
-1-0.7 

+0.8 
+0.9 
+L0 
+1.1 
+L1 

+1.2 
+0.1 
+0.8 


+0.8 
+0.2 


+0.8 
+0.2 
+0.8 
-0.6 
-0.6 

-1.6 
-2.6 
-2.7 
-2.2 
-LI 
r-LO 


-0.9 
-0.8 
-0.7 
-l.l 
-1.3 

-L5 
+0.8 
+0.4 
+0.8 
0.0 

-0.9 
-1.1 
-0.8 
-L6 
-L9 


feeL 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

ao 

0.0 
0.0 


0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

o.p 

0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

ao 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 
of 

ranges. 


L85 
0.95 
LOO 
L04 

Lll 

LOS 
Lt2 
L85 
0.98 
0.84 

0.77 
0.75 
0.85 
0.96 
0.79 

0.84 
0.94 
LOl 
L05 
L09 

L14 
L12 
L17 
1.24 
L28 

L88 
L87 
L40 
L43 
L46 

L46 
L06 
LIS 


L12 
L06 


L12 
LOS 
L12 
0.80 
0.76 

0.71 
0.60 
0.48 
0.68 
0.79 
0.81 


0.88 
0.85 
0.87 
0.79 
0.75 

0.71 
L82 
L16 
Lll 
LOO 

0.62 
0.68 
0.86 
0.88 
0.21 


AND  TIDAL  CONSTANTS. 


869 


Interral. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diumalwave. 

Mean  sea  level 
above  planaof — 

Varia-  . 

B 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 
(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

Inter- 

Tropic 
range. 

Predio-  Tropic 
tions.     LLW. 

tion  of  , 
the  com- 
pass. 

9 
2; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

f 

1 
Wett. 

A*  1lt> 

A.  M. 

h.  m. 

A.  ffi. 

/eel. 

feet. 

feet. 

feet. 

feet. 

feet. 

A.  m. 

feet. 

feet: 

feet. 

0   * 

1 

10  25 

425 

10  27a 

409a 

8.4 

3.9 

2.9 

8.7 

0.6 

0.1 

0.5 

1.7 

1.8 

_ 
4.6 

2 

845 

2  16 

846a 

200a 

2.4 

2.8 

2.0 

2.8 

0.6 

0.1 

0.6 

1.2 

1.2 

4.6 

3 

8M4 

2  15 

846a 

1  59a 

2.5 

8.0 

2.0 

2.9 

0.7 

0.1 

858 

0.7 

1.3 

1.8 

4.6 

4 

900 

288 

9  01a 

222a 

2.6 

8.0 

2.1 

8.0 

0.7 

0.1 

0.7 

1.3 

1.8 

4.5 

6 

9  16 

302 

9  17a 

2  45a 

2.8 

3.2 

2.3 

8.1 

0.7 

t 

0.1 

0.7 

1.4 

1.4 

4.6 

6 

903 

243 

9  04a 

226a 

2.6 

3.0 

2.1 

2.9 

0.7 

0.1 

0.7 

1.8 

1.8 

4.5 

7 

918 

805 

9  19a 

2  47a 

2.8 

3.3 

2.3 

3.2 

0.7 

0.1 

0.7 

1.4 

1.4 

4.6 

8 

10  17 

4  16 

10  18a 

358a 

8.4 

4.0 

2.8 

8.7 

0.7 

0.1 

0.7 

1.7 

1.7 

4.5 

9 

944 

385 

9  45a 

3  17a 

2.5 

2.9 

2.0 

2.8 

0.7 

0.1 

0.7 

1.2 

1.8 

4.6 

10 

10  52 

452 

10  68a 

484a 

2.1 

2.6 

1.7 

2.4 

0.6 

0.1   

0.6 

1.1 

1.1 

4.6 

11 

1135 

5  42 

1136a 

624a 

2.0 

2.3 

1.6 

2.3 

0.6 

0.1   

0.6 

1.0 

1.0 

4.5 

12 

12  14 

627 

12  16a 

609a 

1.9 

2.2 

1.5 

2.2 

0.6 

0.1   

0.6 

1.0 

1.0 

4.6 

13 

125 

8  10 

1  286 

752a 

2.2 

2.5 

1.7 

2.4 

0.6 

0.1   

0.6 

1.1 

1.1 

4.5 

14 

2  45 

986 

2  466 

9  17a 

2.4 

2.8 

2.0 

2.7 

0.6 

0.1   

0.6 

1.2 

1.2 

4.5 

15 

023 

705 

0236 

6  47a 

2.0 

2.3 

1.6 

2.3 

0.6 

0.1 

0.6 

1.0 

1.0 

4.5 

16 

046 

729 

0466 

7  11a 

2.1 

2.6 

1.8 

2.4 

0.6 

1 
0.1  , 

0.6 

LI 

1.1 

4.6 

17 

130 

8  15 

1  296 

7  67a 

2.4 

2.8 

2.0 

2.7 

0.6 

0.1  1 

0.6 

1.2 

1.2 

4.0 

18 

153 

840 

1526 

8  21a 

2.6 

2.9 

2,1 

2.9 

0.7 

0.1  ' 

0.7 

1.3 

1.8 

4.0 

19 

205 

852 

2036 

8  83a 

2.7 

3.1 

2.2 

3.0 

0.7 

0.2 

0.7 

1.3 

1.4 

4.0 

20 

2  21 

9  10 

2  196 

860a 

2.8 

8.2 

2.3 

3.1 

0.7 

0.2 

0.7 

1.4 

1.4 

4.0 

21 

8  17 

10  41 

8  156 

10  21a 

2.9 

3.8 

2.4 

8.8 

0.7 

0.2 

0.7 

1.4 

1.6 

4.0 

22 

230 

9  19 

2286 

859a 

2.8 

8.3 

2.4 

3.2 

0.7 

0.2 

0.7 

1.4 

1.6 

4.0 

23 

2  48 

9  88 

2  466 

9  18a 

8.0 

3.4 

2.5 

8.3 

0.7 

0.2 

0.7 

1.5 

1.5 

4.0 

24 

8  14 

10  06 

8  116 

945a 

3.2 

8.6 

2.7 

3.6 

0.7 

0.3 

0.8 

1.6 

1.7 

4.0 

25 

325 

10  18 

8  216 

9  57a 

8.2 

8.7 

2.8 

3.6 

0.7 

0.3 

0.8 

1.6 

1.7 

4.0 

26 

348 

10  40 

3296 

10  18a 

3.4 

8.9 

.     2.9 

8.8 

0.7 

0.3 

0.8 

1.7 

1.8 

4.0 

27 

3  57 

11  00 

8  626 

10  88a 

3.5 

4.0 

3.0 

8.9 

0.7 

0.3 

0.8 

1.7 

1.8 

4.0 

28 

405 

11  14 

4006 

10  52a 

8.6 

4.1 

3.0 

4.0 

0.7 

0.3 

0>8 

1.8 

1.9 

4.0 

29 

4  13 

1182 

4066 

11  10a 

8.6 

4.2 

3.1 

4.1 

0.7 

0.3 

0.8 

1.8 

1.9 

4.0 

90 

4  16 

1141 

4  106 

11  18a 

8.7 

4.2 

8.2 

4.1 

0.7 

0.3 

0.8 

1.8 

1.9 

4.0 

31 

4  18 

11  47 

4  126 

1124a 

8.7 

4.2 

3.2 

4.1 

0.7 

0.4 

0.8 

1.8 

1.9 

4.0 

82 

8  18 

160 

8  19a 

1  84a 

2.6 

8.0 

2.2 

8.0 

0.6 

0.1 

0.6 

1.3 

1.4 

4.6 

88 

800 

180 

8  01a 

1  14a 

2.8 

3.3 

2.4 

8.2 

0.6 

0.1 

0.6 

L4 

1.5 

4.6 

84 

760 

140 

7  61a 

124a 

2.8 

3.8 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.5 

35 

744 

183 

746a 

1  17a 

2.7 

•      3.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.6 

86 

787 

126 

788a 

1  10a 

2.8 

8.4 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

1.4 

4.6 

37 

7  16 

105 

7  17a 

0  49a 

2.7 

8.2 

2.1 

2.9 

0.7 

0.1 

0.7 

1.4 

1.4 

4.6 

88 

728 

1  11 

7  24a 

065a 

2.8 

3.4* 

2.2 

8.0 

0.7 

0.1 

0.7 

1.4 

L4 

4.5 

89 

704 

0  51 

706a 

0  32a 

2.0 

2.4 

1.6 

2.2 

0.6 

0.1 

0.6 

1.0 

1.0 

4.0 

40 

700 

046 

7  06a 

0  32a 

1.9 

2.2 

1.5 

2.1 

0.6 

0.1 

0.6 

1.0 

1.0 

4.0 

41 

629 

020 

634a 

005a 

8.7 

4.4 

3.0 

4.3 

0.9 

0.3 

1.0 

1.8 

2.0 

8.5 

42 

745 

1  47 

7  61a 

1  30a 

2.6 

3.1 

2.1 

8.8 

0.8 

0.3 

0.9 

1.8 

1.6 

8.0 

43 

707 

1  16 

7  12a 

100a 

2.6 

8.0 

2.0 

3.2 

0.8 

0.2 

0.9 

1.2 

1.8 

2.6 

44 

728 

142 

7  28a 

1  30a 

3.0 

8.6 

2.6 

3.7 

0.9 

0.3 

1.0 

1.6 

1.7 

2.5 

45 

702 

0  61 

7  07a 

0  37a 

4.1 

4.8 

3.8 

4.8 

1.0 

0.4 

1.0 

.2.0 

2.2 

2.6 

46 

7  14 

102 

7  19a 

048a 

4.2 

4.9 

8.4 

4.9 

1.0 

0.4 

1.0 

2.0 

2.2 

2.6 

47 

726 

1  18 

7  81a 

059a 

4.8 

5.0 

8.5 

5.0 

1.0 

0.4 

1.0 

2.1 

2.8 

2.0 

48 

728 

1  16 

738a 

1  06a 

4.4 

5.1 

3.6 

5.1 

1.0 

0.4 

1.0 

2.2 

2.8 

2.0 

49 

780 

1  19 

7  84a 

1  13a 

4.6 

6.3 

3.7 

6.2 

1.0 

0.4 

1.1 

2.2 

2.4 

2.0 

60 

7  67 

200 

8  00a 

1  58a 

4.1 

4.8 

3.3 

4.8 

1.0 

0.4 

1.0 

2.0 

2.2 

2.0 

51 

8  12 

223 

8  14a 

226a 

3.9 

4.6 

3.1 

4.6 

1.0 

0.4 

■  •  •  •  •  •  •  • 

^.0 

2.0 

2.1 

2.0 

52 

836 

250 

8  37a 

305a 

8.7 

4.4 

3.0 

4.3 

0.9 

0.3 

1.0 

1.8 

2.0 

2.0 

53 

900 

886 

9  00a 

3  46a 

3.2 

3.5 

2.8 

8.7 

1.0 

0.2 

1.0 

1.6 

1.8 

2.0 

54 

926 

4  15 

925a 

4  80a 

2.8 

3.1 

2.6 

3.2 

0.9 

0.1- 

0.9 

1.4 

1.6 

2.0 

55 

983 

425 

9  31a 

4  42a 

2.7 

3.0 

2.4 

3.1 

0.9 

0.1 

6.9 

1.4 

1.5 

2.0 

56 

952 

454 

9  60a 

6  16a 

2.4 

2.7 

2.2 

2.8 

0.9 

0.1 

945 

0.9 

1.2 

L2 

2.0 

57 

12  00 

■  705 

11576 

7  34a 

1.6 

1.7 

1.8 

1.8 

0.7 

0.1 

0.7 

0.8 

0.9 

2.0 

56 

405 

n  40 

4026 

12  09a 

1.3 

1.4 

1.2 

1.6 

0.6 

0.1 

0.6 

0.6 

0.8 

2.0 

59 

10  45 

606 

10  486 

6296 

2.1 

2.3 

1.9 

2.5 

0.8 

0.1 

0.8 

1.0 

1.3 

2.0 

60 

200 

933 

1  666 

10  11a 

0.8 

0.9 

0.7 

1.1 

0.5 

0.1 

0.6 

0.4 

0.6 

2.0 

61 

405 

11  40 

4  006 

12  30a 

0.6 

0.6 

0.4 

0.7 

0.4 

0.0 

0.4 

0.2 

0.3 

2.0 

13163—10 24 


870 


TABLE  3.— TIDAL  DIFFERENCES 


i 


1 

2 
3 

4 
6 

6 
7 
8 
9 
10 

11 
12 
IS 
H 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
26 
26 
27 


28 
29 
SO 
31 
82 

83 
34 
85 
36 
87 

88 
39 
40 
41 
42 
43 


44 

45 
46 

47 
48 

49 
50 
51 
52 
53 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 


Station. 


NORTH  AMERICA  (East 
Coast)— Continued. 

SOUTH  CABOLINA. 


Little  River 

North  Inlet 

Georgetown  Light,  Winyah  Bay. 

Geoxgetown,  winyah  Bay 

CapeRomain 


Bull  Bay 

North  Jetty,  Charleston  Har.  Entr. 

Fort  Moultrie 

Fort  Sumter 

Fort  Johnson 


Oeographic  position. 


Lati- 
tude. 


North. 
o     / 

33  51 
38  20 
33  13 
83  22 
83  01 

82  67 
32  44 
82  45 
32  45 
32  46 


Castle  Pinckney  Light 82  46 

32  40 
82  34 
82  39 


Chablsbton,  Custom-House  Whf . . 

Legareville,  Stono  River 

North  Edisto  River  Entrance 
Bluff  Point,  Wadmelaw  River 


S.  Edisto  R.  Entr.,  St.  Helena  Sd . . . 
Salt  Landing,  South  Edisto  River. . 

Coosaw.  R.,  Mining  Co.'s  Wharf 

Hunting  I.  Light,  St.  Helena  Sd  . . . 
Bell  Buoy,  Port  Royal  Entrance  . . . 

Hilton  Head,  Port  Royal  Sound 

Beaufort  River  Entrance 

Dry  Docks,  Beaufort  River 

Port  Royal,  Battery  Creek 

Beaufort,  Beaufort  River 

Eutaw  Creek.  Broad  River 

Braddock  Point,  Oalibogue  Sound  . 

OBOROIA. 

Savannah  Entr.,  Tybee  I.  Light.., 

Fort  Pulaski 

Oglethorpe,  Savannah  River 

Savannah,  Savannah  River 

Wassaw  Sound 


Ossabaw  Sound 

St.  Catherine  Sound 

National  Quar.  Sta.,  Sapelo  Sound. 

Sapelo  Light,  Doboy  Sound 

Atwood  ^ver,  Doboy  Sound 


Altamaha  Sound 

Brunswick  Outer  Bar 

St.  Simon  Light 

Brunswick 

Jekyl  Island 

St.  Andrew  Sound 


PLOBIDA. 

Eattem  Coast. 

Femandina,  Fort  Clinch 

Fbrnandina,  Dade  St 

Nassau  Sound 

Fort  George  Inlet 

St.  Johns  River,  South  Jetty 


Mayport,  St.  Johns  River 

Hopkins,  St.  Johns  River 

Dame  Point.  St.  Johns  River.. 
Reddie  Point,  St.  Johns  River. 
Jacksonville,  St.  Johns  River  . 


82  29 
82  84 
32  31 
32  23 
32  08 

82  14 
32  17 
82  21 
82  22 
82  26 
82  24 
32  07 


82  02 
32  02 
32  05 
32  05 
31  55 

31  60 
31  40 
31  82 
81  23 
31  27 

31  18 
31  06 
31  08 
31  09 
31  04 
31  00 


Mandarin,  St.  Johns  River 30  10 

Greencove  Springs,  St.  Johns  River.  29  59 

Tocoi,  St.  Johns  River 29  51 

Palatka,  St.  Johns  River 1 129  39 

St.  Augustine  Light 29  53 


30  41 
SO  41 
30  81 
30  26 
80  24 

30  23 
30  23 
80  23 
80  23 
30  20 


St.  Augustine 

Matanzas  Inlet 

Mosquito  Inlet  Light.. 
Cape  Canaveral  Light. 
Inaian  River  Inlet 


29  54 
29  42 
29  05 
28  28 
27  30 


Longitude. 


Arc.     Time. 


West. 


78  34 

79  10 
79  11 
79  17 
79  21 

79  33 
79  48 
79  62 
79  52 
79  54 

79  55 

79  56 

80  00 
80  11 
80  15 

80  20 
80  23 
80  40 
80  25 
80  35 

80  40 
80  39 
80  40 
80  41 
80  40 
80  48 
80  49 


80  51 

80  53 

81  02 
81  05 

80  58 

81  05 
81  09 
81  12 
81  17 
91  21 

el  18 
81  19 
81  24 
81  30 
81  25 
81  28 


81  28 
81  28 
81  27 
81  26 
81  25 

81  26 
81  30 
81  88 
81  37 
81  39 


8139 
81  41 
81  33 
81  38 
81  17 

81  18 
81  13 
80  56 
80  32 
80  18 


h.M, 

5  14 
5  17 
5  17 
5  17 
5  17 


5 
5 
6 
6 
5 

5 
6 
6 
6 
5 

5 
5 
5 
5 
5 

5 
5 
6 
5 
5 
5 
5 


18 
19 
19 
19 
20 

20 
20 
20 
21 
21 

21 
22 
23 
22 
22 

28 
23 
23 
23 
28 
23 
23 


523 
524 
524 
5  24 
5  24 


5 
5 
6 
5 
5 

5 
5 
5 
5 
5 
5 


24 
25 
25 
25 
25 

26 
25 
26 
26 
26 
26 


5  26 
5  26 
526 

526 
5*26 


5 
5 
5 
5 
5 


26 
26 
26 
26 
27 


5  27 
527 
5  26 
5  27 
5  25 

5  26 
5  25 
5  24 
5  22 
5  21 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Charleston 

Ciiarleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Charleston 

Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 
Savannah  Entr. 


Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 
Savannah 


Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 
Entr. 


Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr... 
Savannah  Entr... 
Savannah  Entr... 

Savannah  Entr. . , 
Savannah  Entr... 
Savannah  Entr. . . 
Savannah  Entr. . . 
Savannah  Entr... 

Savannah  Entr. . . 
Savannah  Entr. . , 
Savannah  Entr.., 
Savannah  Entr.., 
Savannah  Entr... 
Savannah  Entr... 


Page. 


Femandina 
Femandina 
Femandina 
Femandina 
Femandina 


121 
121 
121 
121 
121 

121 
105 
105 
105 
105 

105 
105 
105 
105 
113 

Charleston 113 

Old  Point  Comfort  105 

Old  Point  Comfort  105 

Charleston 113 

Key  West ,  126 


Femandina 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 

Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Old  Point  Comfort 
Charleston 


118 
118 
118 
US 
118 

118 
118 
113 
118 
113 

118 
US 
113 
113 
118 

117 
117 
117 
117 
117 

117 
117 
117 
117 
117 
117 
117 


117 
117 
117 
117 
117 

117 
117 
117 
117 
117 

117 
117 
117 
117 
117 
117 


Time. 


Height. 


HW. 


LW.    j  HW. 


LW. 


Time  meridian, 
75°  W. 


A.  in. 
-0  16 
-0  18 
-»-0  09 
■f  1  11 
-0  29 

-0  22 
-0  16 
-0  10 
-0  09 
-0  05 

-0  01 

000 

000 

-0  16 

-»-0  16 


-i-0  69 
+128 

+2 
+1 


89 
02 


+0  88 

+1  01 

+1  12 
+140 
+1  46 
+1  59 
+1  54 
+104 


A.m. 


29 
16 


-0 
-0 
+0  25 
+2  11 
-0  37 


-0  36 
-0  46 
-0  27 
-0  25 
-0  18 


-0 

0 

-0 

-0 


02 
00 
29 
40 


+0  17 

+0  50 
+1  36 
+1  50 
+0  48 
+0  84 

+1  00 
+1  02 
+1  80 
+1  46 
+2  01 
+1  65 
+1  05 


Time  merUiian, 
9C9W. 


000 
+0  08 
+0  49 
+1  03 
+0  14 

+0  09 
+0  26 
+0  18 
+0  21 
+0  31 

+0  81 
+0  09 
+0  22 
+0  52 
+0  43 
+0  33 


-0  14 
000 
-0  19 
-0  17 
-0  24 

-0  22 
-1  20 
-0  63 
-0  46 
-0  29 

+0  59 
+2  19 
+3  43 
+5  21 
-0  08 

+0  01 
-1  48 
-1  41 
-0  28 
-1  56 


000 
+0  28 
+1  38 
4208 
+0  04 

+0  25 
+0  28 
+0  04 
+0  21 
+0  31 

+0  41 
+0  10 
+0  25 
+0  65 
+0  38 
+0  86 


-0  08 
000 
-0  10 
-0  02 
-0  09 

-0  03 
-0  66 
-0  82 
-0  24 
-0  12 

+1  03 
+2  18 
+8  82 
+5  06 
-0  19 

-0  06 
-109 
-1  08 
-0  80 
-1  17 


Mean  Low 
Water. 


feet. 

-0.4 

-0.7 

-1.7 

-1.6 

-0.2 

-0.6 

0.0 

0.0 

-0.2 

-0.2 

0.0 

0.0 

-0.2 

+0.6 

+LS 

-0.8 
-0.7 
+0.7 
-0.8 
-0.4 

-0.6 
-0.1 
+0.2 
+0.3 
+0.6 
+0.1 
0.0 


0.0 
+0.1 
-0.2 
-0.3 

0.0 

-0.2 
+0.6 
+0.5 
+0.4 
+0.4 

-0.4 
-0.6 
-0.4 
-0.1 
0.0 
0.0 


0.0 

0.0 

-0.6 

-0.6 

-1.4 

-L8 
+0.6 
-0.7 
-M 
-1.5 

-1.8 
-1.9 
-L7 
-L6 
-0.7 

-LO 
0.0 
-0.2 
-0.2 
+0.5 


feet. 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

ao 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


Ratio 

of 
ranges. 


0.98 
0.87 
0.67 
0.69 
0.96 

0.90 
LOO 
LOO 
0.96 
0.96 

LOO 
LOO 
0.96 
L12 
L2S 

0.89 

0.90. 

Lll 

0.89 

0.94 

0.98 
0.99 
L04 
L05 
LOS 
L02 
1.01 


LOO 
LQ2 
0.96 
0.96 
LOl 

0.98 
L09 
L04 
^.07 
L07 

0.96 
0.83 
0.95 
0.99 
LOl 
LOl 


0.96 
LOO 
0.90 
0.90 
0.T7 

0.70 
L20 
0.72 
0.56 
0.40 

0.28 
0.24 
0.S2 
0.86 
0.87 

0.81 
LOO 
0.92 
0.96 
L42 
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Interval. 

Bange  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
aboveplaneof— 

Varia- 

1 

1 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Npy. 

Great 
tropic. 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

2 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

WeeL 

A.1II. 

h,fn. 

h,m. 

h.m. 

feet. 

Sett. 

/ed. 

feet. 

Jeet, 

feeL 

h,ffi% 

feet. 

feet. 

feet. 

o 

1 

7  16 

101 

7  19a 

048a 

4.8 

6.7 

8.9 

6.5 

1.1 

0.4 

1.1 

2.4 

2.5 

1.5 

2 

7  10 

1  11 

7  16a 

058a 

4.5 

5.3 

3.7 

6.2 

1.0 

0.4 

1.1 

2.2 

2.4 

1.0 

8 

7  87 

1  62 

7  42a 

1  23a 

3.6 

4.1 

2.8 

1.1 

0.9 

0.8 

1.0 

1.8 

1.9 

1.0 

4 

889 

888 

844a 

1  22a 

8.6 

4.8 

2.9 

4.2 

0.9 

0.3 

1.0 

1.8 

1.9 

1.0 

6 

669 

050 

70Sa 

088a 

6.0 

5.9 

4.1 

6.7 

1.1 

0.4 

1.1 

2.5 

2.7 

1.0 

6 

706 

060 

709a 

0  87a 

4.7 

6.6 

8.8 

5.4 

1.0 

0.4 

1.1 

2.4 

2.5 

1.0 

7 

7  10 

0  40 

7  14a 

028a 

6.2 

6.1 

4.2 

5.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.6 

8 

7  16 

058 

720a 

046a 

6.2 

6.1 

4.2 

5.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.6 

9 

7  17 

100 

7  21a 

048a 

6.0 

5.9 

4.1 

5.7 

1.1 

0.4 

1.2 

2.5 

2.7 

0.6 

10 

720 

1  06 

724a 

064a 

6.0 

5.9 

4.1 

6.7 

1.1 

0.4 

1.2 

2.6 

2.7 

0.6 

11 

724 

122 

7  28a 

106a 

6.2 

6.1 

4.2 

6.9 

1.1 

0.4 

1.2 

2.6 

2.8 

0.6 

12 

726 

1  24 

7  29a 

1  10a 

6.2 

6.1 

4.2 

5.8 

1.1 

0.8 

8  40 

1.2 

2.6 

2.7 

0.5 

18 

726 

066 

7  29a 

045a 

5.0 

6.9 

4.1 

6.7 

1.1 

0.4 

1.1 

2.6 

2.7 

0.6 

14 

708 

063 

7  12a 

04da 

5.8 

6.8 

4.7 

6.6 

1.2 

0.4 

1.2 

2.9 

3.1 

0.6 

15 

740 

140 

7  44a 

1  29a 

6.5 

7.7 

6.8 

7.3 

1.2 

0.6 

1.8 

8.2 

3.6 

0.0 

16 

7  12 

0  67 

7  14a 

0  47a 

6.0 

7.0 

4.9 

6.6 

1.1 

0.8 

1.1 

8.0 

8.0 

0.0 

17 

786 

1  42 

7  87a 

1  32a 

6.1 

7.1 

4.9 

6.6 

1.1 

0.8 

1.1 

8.0 

8.1 

0.0 

18 

850 

266 

8  62a 

246a 

7.5 

8.8 

6.1 

8.0 

1.2 

0.8 

1.8 

8.8 

8.8 

0.0 

19 

7  14 

064 

7  16a 

0  44a 

6.0 

7.0 

4.9 

6.5 

1.1 

0.3 

1.1 

8.0 

3.0 

0.0 

20 

650 

040 

662a 

029a 

6.4 

7.5 

6.2 

6.8 

1.1 

0.3 

1.2 

8.2 

8.2 

0.0 

21 

7  12 

106 

7  14a 

064a 

6.8 

7.4 

5.1 

6.8 

1.1 

0.8 

1.2 

8.2 

8.2 

0.0 

22 

728 

1  07 

725a 

0  67a 

6.7 

7.8 

6.4 

7.2 

1.2 

0.8 

1.2 

8.4 

8.4 

0.0 

28 

7  61 

1  36 

7  68a 

12da 

7.0 

8.2 

6.7 

7.5 

1.2 

0.8 

1.2 

8.6 

8.5 

0.0 

24 

7  57 

1  61 

7  69a 

1  41a 

7.1 

8.8 

5.8 

7.6 

1.2 

0.8 

1.2 

8.6 

8.6 

0.0 

25 

8  10 

206 

812o 

1  67a 

7.3 

8.6 

6.9 

7.8 

1.2 

0.8 

1.2 

8.6 

8.7 

0.0 

28 

805 

200 

8  07a 

1  50a 

6.9 

8.1 

6.6 

7.4 

1.2 

0.8 

1.2 

8.4 

8.5 

0.0 

27 

7  16 

1  10 

7  17a 

100a 

6.8 

8.0 

6.6 

7.8 

1.2 

0.3 

1.2 

8.4 

8.4 

0.0 
EaeL 

28 

711 

1  06 

7  14a 

1  16a 

6.8 

8.0 

6.4 

7.2 

1.2 

0.2 

769 

1.2 

8.4 

8.4 

0.0 

29 

7  18 

1  27 

720a 

1  17a 

6.9 

8.1 

6.6 

7.4 

1.2 

0.3 

1.2 

8.4 

3.5 

0.0 

80 

769 

242 

8  01a 

232a 

6.6 

7.7 

6.4 

7.1 

1.2 

0.3 

1.2 

8.8 

3.3 

0.6 

81 

8  18 

807 

8  15a 

2  57o 

6.6 

7.6 

6.8 

7.0 

1.2 

0.8 

1.2 

8.2 

3.8 

0.6 

82 

724 

1  08 

726a 

068a 

6.8 

8.0 

5.6 

7.8 

1.2 

0.8 

1.2 

8.4 

8.4 

0.5 

88 

7  19 

129 

7  21a 

1  19a 

6.6 

7.7 

6.4 

7.1 

1.2 

0.3 

1.2 

8.3 

8.3 

0.6 

84 

789 

136 

789a 

1  24a 

7.4 

8.6 

5.9 

7.8 

3.2 

0.8 

1.2 

8.7 

3.7 

0.5 

85 

730 

1  28 

728a 

1  34a 

7.8 

8.6 

6.8 

7.7 

0.7 

0.2 

639 

0.7 

3.6 

8.7 

0.5 

86 

780 

1  24 

7  32a 

1  14a 

7.2 

8.4 

6.8 

7.7 

1.2 

0.3 

1.2 

8.6 

8.6 

1.0 

87 

740 

1  84 

7  42a 

1  24a 

7.2 

8.4 

6.8 

7.7 

1.2 

0.3 

1.2 

3.6 

8.6 

1.0 

88 

7  40 

1  44 

7  42a 

1  33a 

6.4 

7.5 

6.2 

6.9 

1.1 

0.3 

1.2 

3.2 

3.2 

1.0 

8U 

7  18 

1  13 

7  20a 

107a 

6.3 

7.5 

5.2 

6.7 

1.2 

0.3 

1.2 

3.1 

3.1 

1.0 

40 

780 

1  27 

733a 

1  13a 

6.4 

7.6 

5.8 

6.7 

1.1 

0.2 

1.2 

3.2 

8.1 

1.0 

41 

800 

167 

802a 

1  47a 

6.7 

7.8 

6.4 

7.2 

1.2 

0.3 

1.2 

8.4 

3.4 

1.0 

42 

7  61 

140 

7  53a 

130a 

6.8 

8.0 

5.6 

7.3 

1.2 

0.8 

1.2 

8.4 

3.4 

1.0 

43 

741 

1  38 

743a 

128a 

6.8 

8.0 

5.6 

7.3 

1.2 

0.8 

1.2 

8.4 

3.4 

1.0 

44 

1 

746 

184 

748a 

1  22a 

6.9 

7.0 

4.8 

6.4 

1.2 

0.2 

823 

1.2 

8.0 

3.0 

1.0 

45 

800 

142 

802a 

1  30a 

6.0 

7.0 

4.9 

6.4 

1.2 

0.3 

846 

1.2 

3.0 

3.0 

1.0 

46 

741 

182 

7  4Sa 

1  20a 

5.4 

6.3 

4.4 

6.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

47 

743 

140 

745a 

1  28a 

5.4 

6.3 

4.4 

5.8 

1.1 

0.2 

1.1 

2.7 

2.7 

1.0 

48 

786 

1  83 

7  38a 

1  21a 

4.6 

5.4 

3.7 

4.9 

1.0 

0.2 

1.0 

2.8 

2.3 

1.0 

49 

788 

1  89 

7  47a 

128a 

4.2 

6.0 

8.6 

4.6 

1.0 

0.2 

1.0 

2.1 

2.2 

1.0 

50 

802 

1  57 

8  04a 

1  40a 

3.0 

3.5 

2.4 

3.3 

0.9 

0.1 

0.9 

1.6. 

1.5 

1.6 

51 

829 

2  21 

832a 

2  Q2a 

1.8 

2.1 

1.5 

2.0 

0.6 

0.1 

0.6 

0.9 

0.9 

1.6 

62 

836 

2  29 

840a 

2  05a 

1.4 

1.6 

1.1 

1.6 

0.6 

0.1 

0.6 

0.7 

0.7 

1.5 

58 

8  52 

2  40 

856a 

2  22a 

1.0 

1.2 

0.8 

1.2 

0.6 

0.1 

0.6 

0.6 

0.6 

1.6 

54 

10  20 

3  56 

10  24a 

338a 

0.7 

0.9 

0.6 

0.9 

0.4 

0.1 

0.4 

0.4 

0.4 

1.6 

55 

1140 

5  10 

11  44a 

4  55a 

0.6 

0.8 

0.5 

0.8 

0.3 

0.1 

0.8 

0.4 

0.4 

1.6 

66 

040 

626 

0  44a 

608a 

0.8 

1.0 

0.7 

1.1 

0.4 

0.1 

0.4 

0.4 

0.4 

1.5 

57 

2  17 

800 

2  22a 

7  42a 

0.9 

1.1 

0.7 

1.1 

0.6 

0.1 

0.5 

0.4 

0.4 

1.5 

58 

8  12 

200 

8  14a 

1  47a 

4.6 

5.3 

3.6 

4.8 

1.0 

0.2 

1.0 

2.2 

2.3 

1.0 

69 

8  21 

2  11 

823a 

1  57a 

4.2 

5.0 

3.4 

4.6 

1.0 

0.2 

1.0 

2.1 

2.1 

1.0 

60 

786 

146 

738a 

1  27a 

2.5 

3.0 

2.0 

2.7 

0.7 

0.1 

0.8 

1.2 

1.3 

1.0 

61 

743 

1  47 

746a 

1  29a 

2.3 

2.7 

1.9 

2.5 

0.7 

0.1 

0.7 

1.2 

1.2 

1.0 

62 

800 

1  52 

80Sa 

1  39a 

5.0 

5.9 

4.0 

5.4 

1.1 

0.2 

1.1 

2.5 

2.5 

1.0 

68 

730 

126 

788a 

1  05a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1 

0.6 

0.8 

0.9 

1.5 

^ 
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TABLE  3.-<riDAL  DIFFERENCES 


1 

2 
3 
4 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 


24 
25 
26 
27 
28 

29 
30 
31 
32 
83 

84 

35 
86 
87 
38 

39 
40 
41 
42 
43 

44 
45 
46 

47 
48 

49 
60 
61 
52 
63 

54 
55 
66 
57 

68 

59 
60 
61 
62 


Station. 


NORTH  AMERICA  (East 
Coast)  —Continued. 

FLOBiDA — continued. 

Eaatem  Omu^— Continued. 

Jupiter  Inlet  Light 

Lake  Worth  Inlet 

Hlllaboro  Inlet 

Miami,  Key  Biscayne  Bay 

Cape  Florida,  Ke  v  Blscayne 

Fowey  Rocks  Light 

Point  Elizabeth ,  Key  Largo 

Carysport  Reef  Light 

Alligator  Reef  Light 

Indian  Key 

Tom  Harbor  Keys 

Bamboo  Key 

Knights  Key 

Sombrero  Key  Light 

Bahia  Honda,  south  side 

American  Shoal  Light 

Sand  Key  Light 

Key  West,  Fort  Taylor 

Northwest  Passage  Light 

Marquesas  Kej's 

Rebecca  Shoal  Light 

Tortugas  Harbor  Light 

Content  Keys 

Ou{f  of  Mexio). 

Cape  Sable,  East  Cape 

Lossmans  River 

Pavilion  Key 

Round  Key 

Cape  Romano 

Big  Marco  Pass 

Sanibel  I.  Light,  San  Carlos  Entr . . . 

Puntarasa,  San  Carlos  Bay 

Boca  Grande,  Charlotte  Harbor 

Punta  Oorda,  Charlotte  Harbor 

Sarasota  Pol  n  t 

£gmont  Key  Light,  Tampa  Bay  — 
Palma  Sola,  Manatee  R.,  Tampa  B. 

St.  Petersburg,  Tampa  Bay 

Tampa,  Hillsboro  Bay,  Tampa  Bay. 

Dnnedin,  St.  Josephs  Sound 

Anclote  Keys  Light 

Bay  port 

Cedar  Keys 

Suwanee  River  Entrance 

Pepperfish  Keys 

Stelnhatchee  River,  Deadman  Bay . 

Point  Edward 

Rock  Island 

Aucilla  River  Entrance 

St.  Marks  Light,  Apalachee  Bay 

St.  Marks.  St.  Marks  River 

Ocklockonee  Point 

Dog  Island,  St.  George  Sound 

Apalachicola,  Apalachicola  Bay . . . 

St.  Vincents  Island,  West  Pass 

Cape  San  Bias 

St.  Jo(«ephR,  St.  Josephs  Bay 

St.  Andrews,  St.  Andrews  Bay 

East  Fans,  Choctawhatchee  Bay 

Fort  Pickens,  Pensacola  Bay 

Warrington  Navy  Yd.,  Pensacola  B. 

Pensacola,  Pensacola  Bay 

Bohemia,  Escambia  B. ,  Pensacola  B 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North. 

o      / 

26  57 
26  48 
26  15 
25  46 


25  40 
25  85 
25  14 
25  13 
24  51 

24  53 
24  46 
24  45 
24  42 
24  38 

24  40 
24  31 
24  27 
24  88 
24  87 

24  83 
24  85 
24  88 
24  48 


25  07 
25  82 
25  42 
25  50 
25  51 

25  58 

26  27 
26  29 
26  43 

26  55 

27  17 
27  86 
27  81 
27  46 

27  67 

28  01 
28  10 

28  32 

29  08 
29  17 

29  30 
29  40 
29  44 

29  58 
80  05 

30  04 
30  09 
29  68 
29  47 
29  43 

29  88 
29  40 

29  48 

30  10 
30  23 

30  20 
30  21 
30  24 
30  29 


Longitude. 


Arc.  Time 


Wett. 


80  05 
80  02 
80  05 
80  11 


80  09 
80  06 
80  19 
80  13 
80  87 

80  41 

80  56 

81  00 
81  07 
8107 

81  16 
81  31 
81  53 
81  49 

81  54 

82  07 
82  85 
82  63 
8130 


8105 
81  12 
81  21 
81  81 
81  41 

81  46 

82  01 
82  00 
82  16 
82  05 

82  84 
82  46 
82  37 
82  38 
82  27 

82  48 
82  51 

82  89 

83  02 
83  09 

83  22 
.^24 

83  32 
88  50 

84  00 

84  11 
84  12 
84  20 
84  40 
8d69 


h.  M. 
5  20 
520 
520 
521 


5  21 
5  20 
5  21 
5  21 
622 


5 
6 

6 
6 
5 

5 
5 
6 
5 
6 

5 
6 
6 
5 


28 
24 
24 
24 
24 

25 
26 
28 
27 
28 

28 
80 
82 
26 


5  24 
625 
526 
526 
627 


6 
5 
5 
6 


27 
28 
28 
29 


5  28 


5 
6 


30 
31 
530 
5  31 
530 


6 
6 
5 
6 
5 


31 
31 
31 
32 
33 


5  33 
5  34 

5  34 
535 

6  36 


6 
6 
6 
5 
6 


37 
37 
87 
89 
40 


85  06 

540 

85  22 

5  41 

85  18 

5  41 

85  41 

5  43 

86  29 

546 

87  17 

5  49 

87  16 

5  49 

87  13 

5  49  1 

87  10 

5  49 

Name. 


Key  West 
Key  West 
Key  West 
Key  West 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


Halifax 

Halifax 

Halifax 

Halifax 

Halifax  ...1- 


Page. 


Tidal  differences. 


Galveston 
Galveston 
Galveston 
Galveston 


125 
125 
125 
125 


126 
125 
125 
125 
125 

125 
125 
125 
125 
125 

125 
125 
125 
126 
125 

125 
126 
125 
125 


KeyWest 125 

Key  West 125 

KeyWest 126 

Key  West 125 

KeyWest 125 

KeyWest 125 

KeyWest 125 

KeyWest 125 

KeyWest 125 

KeyWest... 125 

Halifax 57 

Halifax 67 

Halifax 57 

Halifax 57 

Halifax 57 

Halifax 57 

Halifax 57 

Halifax 57 

Halifax 57 

Halifax 57 

57 
67 
57 
57 
57 

Halifax 57 

Halifax 57 

Halifax 57 

Galveston 129 

Galveston 129 

Galveston 129 

Galveston 129 

Galveston 129 

Galveston 129 

Galveston 129 


Time. 


HW. 


LW. 


Time  meridian, 
9(PW, 


h.  m, 
-1  27 
~1  24 
-1  07 
+0  04 


-1  02 


-1 
-1 
-1 
-1 

-1 
-1 


07 
01 
05 
OS 

01 
11 


129 
129 
129 
129 


+5  21 
-0  56 
-0  69 

-1  06 
-0  49 
-0  89 
000 
+2  00 

-0  09 
+0  18 
+0  29 
+2  07 


+4  07 
+3  49 
+3  89 
+3  29 
+3  20 

+3  10 
+2  58 
+3  00 
+3  49 
+5  06 

+4  01 
+3  19 
+3  41 
+4  15 
+5  31 

+4  02 
+3  07 
+4  46 
+4  65 
+4  52 

+4  25 
+5  15 
+5  05 
+4  44 

+5  17 

+5  47 
+6  18 
+5  18 
+3  39 
+2  50 

+2  11 
+  1  49 

+2  14 
+2  16 
+2  03 

+1  58 
+2  03 
+2  26 
+2  50 


h,  m. 
-0  48 
-0  89 
-0  20 
+1  14 


-0  13 
-0  27 
-0  24 
-0  84 
-0  41 

-0  42 
-0  63 
+6  23 
-0  81 
-0  34 

-0  86 
-0  24 
-0  15 
000 
+2  80 

+0  21 
+0  89 
+0  50 
+8  00 


+4  47 
+4  80 
+4  17 
-t-4  09 
+4  00 

+3  49 
+8  35 
+3  87 
+3  46 
+5  05 

+8  11 
+2  41 
+2  68 
+4  22 
+6  23 

+3  54 
+2  39 
+6  10 
+4  48 
+4  22 

+3  66 
+4  46 
+4  03 
+4  11 
+4  44 

+6  26 
+6  10 
+4  85 
-0  59 
-1  15 


-1 
-1 
-1 
-1 
-1 


89 
50 
51 
88 
17 


-1  62 


-1 
-1 
-1 


81 
63 
08 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


feet 

+0.8 

+0.4 

+0.6 

-0.1 


+0.5 
+0.8 
+1.1 
+0.9 
+0.8 

+0.6 
+0.4 
0.0 
+0.2 
+0.3 

+0.3 

+0.4 

0.0 

0.0 

+1.8 

0.0 
-0.1 
-0.1 
+2.4 


+L7 
+2.6 
+2.3 
+2.2 
+1.4 

+1.1 
+0.6 
+0.4 
+0.2 
+0.2 

-3.2 
-3.4 
-3.2 
-2.8 
-2.6 

-3.0 
-2.8 
-2.4 
-2.4 
-2.4 

-2.7 
-2,8 
-2.8 
-2.4 
-2.4 

-2.3 

-2.8 
-2.4 
+1.1 
+0.7 

+0.6 
+0.4 
+0.4 
+0.4 
+0.2 

0.0 

0.0 

+0.2 

0.0 


feet. 
O.D 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

-0.4 
-0.4 
-0.4 
-0.4 
-0,4 

-0.4 
-0.4 
-0.4 
-0.4 
-0.4 

-0.4 
-0.4 
-0.4 
-0.3 
-0.8 

-0.2 
-0.2 
-0.2 
-0.2 
-0.2 

-0.2 
-0.2 
-0.2 
-0.2 


Ratio 

of 
ranges. 


L2S 
1.33 
1.42 
0.92 


1.42 

1.67 

1.92 

1.75, 

1.67 

L50 
1.83 
1  08 
1.17 
1.25 

1.25 
1.33 
1.00 
1.00 
2.17 

1.00 
0.92 
0.92 
8.00 


2.42 
8.08 
2.92 
2.83 
2.17 

1.92 
1.50 
1.38 
L17 
L17 

0.35 
0.33 
0.37 
0.47 
0.51 

0.42 
0.47 
0.56 
0.56  , 
0.53  I 

0.49 
0.47 
0.44 
0.53 
0.56 

0.58 
0.47 
0.53 
1.93 
1.67 

1.63 
1.40 
1.47 
1.8S 
1.27 

1.07 
1.13 

i.ao 

1.13 
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1 

Int^tval. 

Range  of  tide. 

i 

Tropic  diur- 
nal inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

■ 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
.  tions. 

;  Tropic 
LLW. 

tion  of 

the  com- 

pass. 

^ 

HWI. 

LWI. 

HHWL 

LLWI. 

val. 

• 

E(uL 

h,  fli. 

h,  m. 

h,  m. 

A.  tn. 

feet. 

feet. 

feet 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feeL 

feet. 

o 

1 

800 

200 

804a 

1  87a 

1.5 

1.8 

1.2 

1.7 

0.6 

0.1 

0.6 

0.8 

0.8 

1.5 

2 

803 

204 

806a 

1  42a 

1.6 

L9 

1.3 

1.8 

0.6 

0.1 

0.6 

0.8 

0.8 

1.5 

8 

820 

223 

823a 

203a 

1.7 

2.0 

1.4 

1.9 

0.6 

0.1 

0.6 

0.8 

0.9 

1.5 

4 

930 

356 

9d4a 

3  30a 

1.1 

1.3 

0.9 

1.8 

0.6 

0.1 

0.5 

0.6 

0.6 

1.6 

5 

8  24 

229 

8  126 

8  10a 

1.7 

2.2 

1.1 

2.2 

1.0 

0.3 

1.1 

'U 

1.0 

1.6 

6 

820 

2  16 

8096 

2  64a 

2.0 

2,6 

1.3 

2.6 

1.1 

0.4 

1.2 

1.2 

1.6 

7 

826 

2  18 

8  145 

264a 

2.3 

2.9 

1.5 

2.9 

1.2 

0.4 

1.8 

1.2 

1.3 

2.0 

8 

8  21 

206 

8  106 

2  44a 

2.1 

2.7 

1.4 

2.7 

1.1 

0.4 

• 

1.2 

1.0 

1.2 

%0 

9 

822 

200 

8  116 

238a 

2.0 

2.6 

1.3 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

2.0 

10 

823 

1  58 

8  116 

236a 

1.8 

2.3 

1.2 

2.4 

1.1 

0.3 

1.1 

0.9 

1.0 

2.0 

11 

8  12 

1  46 

7  696 

2  29a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

2.0 

12 

2  19 

856 

2  04a 

9456 

1.3 

1.7 

0.9 

1.8 

0.9 

0.3 

1.0 

0.6 

0.8 

2.0 

13 

827 

208 

8  146 

253a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.8 

1.0 

0.7 

0.8 

2.0 

14 

824 

2  05 

8  116 

2  47a 

1.6 

1.9 

1.0 

2.0 

1.0 

0.3 

1.0 

0.8 

0.9 

2.0 

15 

8  16 

202 

8036 

2  44a 

1.5 

1.9 

1.0 

2.0 

1.0 

0.3 

1.0 

0.8 

0.9 

2.6 

16 

832 

2  13 

8  196 

2  66a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

2.6 

17 

840 

220 

8  266 

8  07a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 

0.9 

0.6 

0.7 

2.5 

18 

920 

2  36 

8446 

8  22a  i        1.2 

1.6 

0.9 

1.9 

0.9 

0.6 

18  43 

1.2 

0.6 

0.9 

2.6 

19 

11  19 

505 

11  006 

5  33a 

2.6 

3.2 

1.7 

8.1 

.  1.2 

0.4 

•••••■•■ 

1.8 

1.2 

1.4 

2.5 

20 

9  10 

266 

8566 

3  43a 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 

0.9 

0.6 

0.7 

2.6 

21 

980 

8  12 

8  376 

4  02a 

1.1 

1.4 

0.7 

2.1 

1.0 

1.0 

1.5 

0.6 

1.0 

3.0 

22 

944 

321 

8  476 

4  14a  ;        1. 1 

1.4 

0.8 

2.1 

1.0 

1.0 

18  41 

1.5 

0.6 

1.1 

8.0 

23 

1128 

6  37 

11206 

606a 

8.6 

4.6 

2.4 

i4 

1.5 

0.6 

1.6 

1.8 

2.0 

2.5 

24 

106 

726 

056a 

766a 

2.9 

3.7 

1.9 

8.6 

1.3 

0.4 

1.4 

1.4 

■     1.6 

2.0 

25 

046 

706 

088a 

7  3ia 

3.7 

4.7 

2.5 

4.6 

1.6 

0.5 

1.6 

1.8 

2.0 

2.0 

26 

086 

666 

0  27a 

7  23« 

3.5 

4.6 

2.3 

4.3 

1.5 

0.5 

1.6 

1.8 

2.0 

2.0 

27 

025 

646 

0  17a 

7  14a 

8.4 

4.4 

2.3 

4.2 

1.6 

0.6 

1.6 

1.7 

1.9 

2.0 

28 

0  15 

686 

006a 

7  10a 

2.6 

8.8 

1.7 

3.3 

1.3 

* 

0.4 

1.4 

1.8 

1.6 

2.0 

29 

006 

6  25 

-0  06a 

7  01a 

2.3 

2.9 

1.5 

2.9 

1.2 

0.4 

1.8 

1.2 

1.3 

2:0 

30 

12  17 

6  10 

12  056 

648a 

1.8 

2.8 

1.2 

2.4 

1.1 

0.3 

1.1 

0.9 

1.0 

2.5 

81 

12  19 

6  12 

12  066 

665a 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

2.5 

32 

0  42 

6  19 

026a 

7  11a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.3 

1.0 

0.7 

0.8 

2.6 

38 

200 

740 

1  47a 

825a 

1.4 

1.8 

0.9 

1.9 

0.9 

0.3 

1.0 

0.7 

0.8 

2.0 

34 

12  16 

588 

11  196 

608a 

1.6 

2.0 

0.9 

2.4 

0.8 

1.4 

1.6 

0.8 

1.8 

2.6 

35 

1132 

5  07 

10  836 

639a 

1.4 

1.8 

0.9 

2.3 

0.8 

1.3 

1.6 

0.7 

1.2 

2,5 

86 

11  56 

520 

11006 

550a 

1.6 

2.1 

1.0 

2.6 

0.8 

1.4 

•••••••• 

1.7 

0.8 

1.4 

2.6 

87 

003 

648 

11  396 

7  15a 

2.0 

2.6 

1.2 

3.0 

0.9 

1.6 

1.9 

1.0 

1.7 

2.6 

88 

120 

860 

038a 

•9  15a 

2.2 

2.9 

1.4 

3.3 

0.9 

1.7 

2.0 

1.1 

1.8 

2.0 

89 

12  16 

620 

11  286 

648a 

1.8 

2.4 

1.1 

2.8 

0.9 

1.6 

1.8 

0.9 

1.5 

2.0 

40 

1120 

506 

10  816 

5  32a         2.0 

2.6 

1.2 

8.0 

0.9 

1.6 

1.9 

1.0 

1.7 

2.0 

41 

084 

786 

-0  12a 

8  01a         2.4 

3.2 

1.5 

3.5 

l.O 

1.8 

2.1 

1.2 

1.9 

2.0 

42 

042 

7  13 

-0  03a 

7  87ai       2.4 

3.1 

1.6 

8.5 

1.0 

1.7 

21  18 

2.1 

1.2 

1.9 

2.6 

43 

088 

646 

-0  09a 

7  11a         2.3 

8.0 

1.4 

3.4 

1.0 

1.7 

2.1 

1.2 

1.8 

2.6 

44 

Oil 

620 

-0  38a 

6  47a' 

2.1 

2.8 

1.3 

3.1 

0.9 

1.6 

2.0 

1.0 

1.8 

2.6 

45 

100 

7  09 

0  11a 

7  86a         2.0 

2.6 

1.2 

3.0 

0.9 

1.6 

1.9 

1.0 

1.7 

2.6 

46 

050 

626 

-0  02a 

654a 

1.9 

2.5 

1.2 

2.9 

0.9 

1.6 

1.9 

1.0 

1.6 

2.6 

47 

028 

683 

-0  19a 

668a 

2.3 

8.0 

1.4 

8.4 

1.0 

1.7 

2.1 

1.2 

1.8 

2.5 

48 

100 

706 

0  14a 

7d0a 

2.4 

3.2 

1.6 

3.5 

1.0 

1.8 

2.1 

1.2 

1.9 

2.6 

49 

129 

7  46 

030a 

8  03a         2.5 

3.2 

1.5 

3.6 

0.8 

2.0 

21  26 

2.2 

1.2 

2.1 

3.0 

50 

200 

830 

1  11a 

8  57a 

2.0 

2.6 

1.2 

8.0 

0.9 

1.6 

1.9 

1.0 

1.7 

8.0 

51 

100 

705 

0  13a 

780a 

2.3 

3.0 

1.4 

8.4 

1.0 

1.7 

2.1 

1.2 

1.8 

8.0 

52 
53 

[0  20 
[12  10 

[1180] 
11  10 
il  80 
1135 
11  26] 

[11  23] 
11  28 

11  43 

12  15] 

6  25 
6  36] 

rs  161 

-1  10a 
10  256 

9  44a 
9  27a 

1.2 
0.8] 

ro.61 

1.7 

ro.8i 

0.6 

;o.4] 

p.  S\ 

2.9 
2.5 

2.2 
2.1 

1.0 
0.8 

1.4 
1.2 

8.0 
8.5 

54 

55 
56 

9  466 
9236 
9486 
9486 
9  326 

9  246 

9  296 

9  516 

10  166 

903a 

8  51a 
850a 

9  01a 
9  19a 

8  41a 
8  42a 

8  40fi 

9  25a 

2.3 
2.1 
2.2 
2.0 
1.9 

1.6 
1.7 
1.8 
1.7 

2.0 
1.9 
1.9 
1.8 
1.8 

1.6 
1.7 
1.7 
1.7 

0.8 
0.7 
0.7 
0.7  1 
0.6 

0.6 
0.6 
0.6  , 

0.5  1 

l.l 
1.0 
1.1 
1.0 
0.9 

0.8 
0.8 
0.9 
0.8 

8.5 
8.5 
8.6 
3.6 
4.0 

4.6 
4.6 
4.5 
4.5 

4  55 
6  06 
6  05 
6  10] 

[4  19] 
4  20 

4  34 

5  03 

0.4 
0.5 
0.3 

;o.2] 

[0.1] 
0.1 
0.1 
0  1 

0.6 
0.7 
0.4 
0.3] 

[0.1] 
0.2 
0.1 
0  1 

0.2 
0.2 
0.1 

0.1] 

[0.0] 
0.1 
0.0 
0  0 

57 

68 

59 
GO 

61    ; 

62 

21  33 

L     -J 

U--., 

U-., 

L--J        —  ■  1 

1 

1 

874 


TABLE  3.— TIDAL  DIFFERENCES 


i 

a 
i 

1 
2 
3 
4 

5 
6 
7 
8 

0 

10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
28 

24 
25 
26 
27 

28 
29 
80 
81 
82 

88 
84 
85 

86 

87 
88 
89 
40 
41 

42 
43 
44 

45 
46 

47 

48 

49 
60 

Station. 

• 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

RaUo 

of 
ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

NORTH  AMERICA  (Ea8T 
Coast)— Continued. 

ALABAMA. 

Perdido  Entrance,  Alabama  Point . 
Mobile  Point  Light,  Mobile  Bay. . . . 

Great  Point  Clear,  Mobile  Bay 

Mobile.  Mobile  River 

North. 

o    /, 

30  17 
80  14 
80  29 
80  41 

80  13 
30  21 
30  24 
80  14 

80  09 
80  03 
29  12 
29  01 

28  6S 

29  09 
29  17 
29  03 
29  05 
29  04 

28  66 

29  24 
29  28 
29  84 
29  44 

29  86 
29  45 
29  47 
29  48 

29  22 
29  19 
29  41 
28  66 

26  22 

27  52 
27  36 
26  04 
25  57 

22  10 

19  12 

20  15 

20  54 

18  36 

19  50 

21  10 
21  82 
21  14 

20  28 

17  88 

15  60 

16  28 
16  29 

We 

O      t 

87  33 

88  01 

87  66 

88  02 

88  82 
88  34 

88  64 

89  09 

89  88 

88  52 

89  02 
89  10 
89  24 

89  15 

89  57 

90  21 
90  35 

90  57 

91  04- 
91  80 

91  16 
9182 
9148 

92  02 

93  04 
98  21 

93  61 

94  46 
94  47 

94  68 

95  18 

96  24 

97  08 
97  18 
97  10 
97  09 

97  49 
96  08 
9158 
92  06 
91  68 

90  82 
90  08 

87  04 
86  52 
86  48 

88  14 

88  45 

86  28 
85  54 

9t. 

h.  m. 
660 
5  62 
5  52 
562 

554 
564 
566 
5  67 

559 
555 
556 
5  57 
558 

5  57 
600 

6  01 
6  02 
604 

604 
606 
605 
6  06 
607 

• 

608 
6  12 
6  18 
6  15 

6  19 
6  19 
620 
6  21 
626 

628 
629 
629 
6  29 

6  81 
625 
608 
609 
606 

602 
600 
548 
5  47 
5  47 

668 

555 

546 
544 

Galveston 

Galveston 

Oalveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Galveston 

Key  West 

129 
129 
129 
129 

129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
125 
125 
125 

129 
1-29 
129 
129 
129 

129 
129 
129 
129 

129 
129 
129 
129 
129 

129 
125 
125 
125 
125 

125 

126 

125 
125 

THmerik 

h.  m. 
+2  13 
+2  06 
+4  12 
+4  60 

+2  52 
+1  81 
+2  85 
+3  06 

+4  44 
+158 
+1  06 
+0  67 
+1  05 

+1  20 

+1  21 
+1  20 
+1  87 
+1  54 

+149 
+1  22 
-2  88 
-2  89 
-124 

-8  49 
+5  52 
+6  10 
+7  12 

+0  25 
000 
+8  16 
-0  07 
+0  18 

+0  10 
-0  09 
-188 
-2  10 

Local 

-0  19 
+0  04 
-8  04 
-8  10 
-2  54 

-2  16 
+184 
+0  82 
+0  21 
-0  89 

-0  46 

+014 

-111 
+0  04 

eridian. 
W. 

h.  n. 
-1  81 
-1  54 
-0  20 
+0  16 

-0  62 
-2  40 
-2  18 
-1  68 

+2  42 
-2  68 
-2  65 
-8  21 
-8  28 

-8  18 
-3  27 
-8  01 
-2  45 
-2  28 

-2  28 
-1  59 
-2  18 
-2  06 
-0  45 

-8  09 
+6  81 
+6  68 
+7  60 

+0  12 
000 
+2  24 
+0  06 
+0  26 

+0  16 
-0  04 
-2  16 
-2  18 

lUme. 

-2  80 
-2  25 
-5  18 
-5  18 
-5  08 

-109 
+2  06 
+1  05 
+0  68 
-0  07 

-012 
+0  48 

-0  89 

+0  86 

Mean 
Wc 

feci. 

+0.4 

-0.1 

+0.8 

+0.4 

+0.4 
+0.5 
+0.5 
+0.4 

-0.2 

+0.2 

0.0 

0.0 

+0.2 

-0.2 
+0.4 
+0.2 

ao 

+0.4 

+0.4 
+0.2 

0.0 
+0.2 

0.0 

+0.4 

0.0 

+0.8 

-a  5 

+0.2 
0.0 

-0.7 
0.0 
0.0 

0.0 

0.0 

-0.4 

-0,2 

-0.2 

+0.6 

0.0 

0.0 

0.0 

+1.2 
+0.2 

0.0 
+0.1 

0.0 

0.0 

+0.4 

+L6 
0.0 

\Low 
\Ur. 

feet. 

-0.2 

-0.1 

-0.2 

-0.2 

-0.2 
-0.3 
-0.3 
-0.2 

0.0 
-0.2 
-0.2 
-0,2 
-0.2 

-0.2 
-0.2 
-0.4 
-0.2 
-0.4 

-0.4 
-0.4 
-0.2 
-0.2 
-0.2 

-0.4 
0.0 
0.0 
0.0 

0.0 
0.0 
+0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 

0.0 
-0.4 
-0.2 
-0.2 
-0.2 

-0.8 
0.0 
0.0 
0.0 
0.0 

0.0 

OlO 

0.0 
0.0 

1.38 
1.00 
Le7 
1.40 

1.47 
1.68 
1.58 
L40 

0.98 
L20 
1.07 
1.13 
L27 

0.9S 
1.40 
1.38 
1.20 
1.58 

L47 
1,83 
1.07 
L27 
1.20 

1.58 
1.00 
1.25 
0.68 

L07 
LOO 
a47 
1.07 
1.07 

L07 
1.07 
0.78 
0.9S 

0.87 
LOO 
L07 
L07 
L07 

2.40 
1.17 
LOO 

Loe 

LOO 
LOO 

LS8 

2.28 
LOO 

MISSISSIPPI. 

Horn  Island  Liffbt 

Pascaeoula  LiArnt 

Biloxl  Light 

Cat  Island  Light 

IX>UI8IANA 

Lake  Bonme.  The  Ricolets 

Chandeleur  Light 

Pass  a  Loatre  Light,  Mississippi  R. . 

Port  Eads,  South  Pass,  Mira.  R 

Southwest  Pass  Light,  Miss.  R 

Head  of  Passes  Lt..  Mississippi  R . . . 
Barataria  Bay  Light'. 

Grand  Pass.  Timbalier  Liffbt 

Wine  Island,  Terrebonne  Bay 

Isle  Demiere,  or  Last  Island 

Ship  Shoal  Light 

Southwest  Reef  Lt.,  Atohafalaya  B. 

Atehafalaya  River  Entrance 

Salt  Point,  Cote  Blanche  Bay 

Cote  Blanche,  Cote  Blanche  Bay. .. 

Southwest  Pass,  Vermilion  Bay 

MermentaU  River  Entrance 

Calcasieu  Llsrht 

Key  West 

Sabine  Pass  Light 

Key  West 

TBXA8. 

Bolivar  Point  Light 

Galveston 

Galveston 

Galveston  ..., 

Galveston 

Oalveston 

Oalveston 

Galveston 

Galveston 

Galveston 

Oalveston 

Oalveston 

Galveston 

Oalveston 

Oalveston 

Galveston 

Key  West 

Galvbston.  Doswells  Wharf 

Morgans  Point,  Galveston  Bay 

Brasoe  River  Entrance 

Pass  Cavallo,  Matagorda  Bay 

Aransas  Pass  Light 

Comus  Christi  Pass 

Brazos  Santiago  Light 

Rio  Grande  Entrance 

M£XICX). 

Ou{f  qf  Mexico. 
Tampico 

Vera'Crua 

Areas  Cays 

Triangles 

Laguna  de  Terminos 

Camoeche 

Sisal 

Cane  Catoche 

Key  West 

Mujreres  Harbor 

Key  West 

Cozumel 

Key  West 

BBUZB. 

Belize 

Key  West 

GUATEMALA. 

Oaribibean  Sea, 
Dulce  River  Entrance 

Key  Wert 

H0MDUBA8. 

Oaritibean  Sea, 
Roatan  Island 

Key  West 

Bonacoa  Island 

Key  West 

AND  TIDAL  CONSTANTS. 


375 


1 

i 

a 

9 
% 

1 
2 
8 

4 

5 
6 

7 
8 

1? 

11 
12 
18 

14 
15 
16 
17 
18 

19 
20 
21 
22 
28 

24 

26 
26 
27 

28 
29 
80 
81 
82 

88 
84 
85 
86 

87 
38 
89 
40 
41 

42 
43 
44 
46 
46 

47 

48 

49 
60 

Interval. 

Range  of  tide. 

Tropic  diurnal 
ineqoality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

1 
1 

Spring    Neap 

(8g).     (Np). 

j 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

A.  in. 

[1125] 

[11  19 

[0  50 

185 

[12  001 

/ 

[5  051 

A.  m. 

9886 

9815 

-0  50a 

12  135 

10  185 
8525 
9545 

10  245 

12  005 
9  185 
8255 
8  155 
8225 

8885 
8865 
840* 
8605 
9065 

9005 
9805 
4  315 
4295 
5435 

8  175 
8255 
8845 
4425 

7205 
6555 
10  105 
6465 
7065 

6565 
6865 

6  075 
4865 

6555 

7  185 
4  105 
4  045 
4  205 

4595 
10  075 

9  165 
9055 
8065 

7465 

8  475 

7255 
8365 

A*  fit* 

9  01a 

8  86a 

10  10a 

10  46a 

986a 
748a 
806a 
8  27a 

0  405 
734a 
7  31a 
7  04a 
666a 

7  12a 
666a 

7  20a 
785a 
756a 

7S0a 

8  16a 
768a 
809a 
929a 

704a 

7  86a 

8  22a 

9  17a 

10  14a 
10  02a 
0005 
lOOSa 
10  20a 

10  08a 
948a 
786a 
784a 

7  51a 
766a 
606a 
5  03a 
5  18a 

9  13a 
455a 

406a 
3  67a 
266a 

2  37a 
383a 

1  66a 

82da 

ft 

[0.81 

feet, 
ro-41 

ffft. 
[0.11 

fed. 
2.0 
1.5 
2.5 
2.1 

• 

2.0 
2.8 
2.3 
2.1 

1.4 
1.8 
1.6 
1.7 
1.9 

1.4 
2.1 
2.0 
1.8 
2.8 

2.2 
2.0 
1.6 
1.9 
1.8 

2.3 
2.2 
2.0 
1.2 

1.6 
1.5 
0.7 
1.6 
1.6 

1.6 
1.6 
1.1 
1.4 

1.3 
2.4 
1.6 

1.6 
1.6 

3.6 
1.9 
1.7 
1.8 
1.7 

1.7 
2.1 

8.4 

1.7 

feet. 

feel. 

A.  m. 

feet. 
1.8 
1.5 
2.1 
1.9 

1.8 
2.2 
2.2 
2.0 

1.4 
1.9 
1.7 
1.7 
1.8 

1.6 
1.9 
1.6 
1.6 
1.7 

1.7 
1.6 
1.4 
1.6 
1.5 

1.7 
1.8 
1.2 
0.7 

1.4 
1.4 
0.9 
1.4 
1.4 

1.4 
1.4 
1.2 
1.8 

1.3 
2.4 
1.6 
1.5 
1.5 

8.0 
1.0 
0.9 
1.0 
0.9 

a9 

1.1 

L4 
0.9 

feet, 
0.7 
0.5 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 

0.5 
0.6 
0.5 
0.6 
0.6 

0.4 
0.7 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 
0,6 

0.6 
0.6 
0.8 

a4 

0.7 
0.6 
0.8 
0.6 
0.6 

0.6 
0.6 
0.4 
0.6 

0.6 
0.7 
0.6 
0.6 
0.6 

0.8 
0.7 
0.6 
0.6 
0.6 

0.6 

0.8 

1.4 
0.6 

"to 

0.7 
1.2 
1.0 

1.0 
1.1 
1.1 
1.0 

0.7 
0.9 
0.8 
0.8 
0.9 

0.7 
1.0 
0.8 
0.7 
0.8 

0.8 
0.8 
0.7 
0.8 
0.7 

0.8 
1.0 
0.9 
0.5 

0.9 
0.9 
0.5 
0.8 
0.8 

0.8 
0.8 
0.6 
0.7 

0.7 
1.1 
0.8 
0.8 
0.8 

2.8 
0.8 
0.7 
0.8 
0.7 

0.7 

0.9 

1.5 
0.7 

East. 

0 

4.5 
4.5 
4.5 
4.5 

5.0 
5.0 
5.0 
5.0 

5.5 
5.0 
5.0 
6.0 
5.0 

5.0 
6.5 
5.5 
5.5 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.5 
7.0 
7.0 
7.0 

7.5 
7.5 
7.5 
7.6 
8.0 

8.0 
8.0 
8.0 
8.0 

8.0 
6.6 
6.0 
6.0 
5.5 

6.5 
5.5 
4.5 
4.5 
4.5 

5.5 

6.6 

6.-0 
5.0 

L-        J 

8  16 
6  80 
:6  50 

[5  40] 

5  45 

6  00 
6  86 

[9  45] 
5  88 

5  00 
4  42 
4  41 

[4  80] 
4  47 

6  88 
6  00 
6  30 

[6  88] 
6  56 
8  25 

8  86 

9  55 

0.2 

1.0; 

0.5 

[0.3] 
0,4 
0.8 
0.3 

[0.3] 
0.2 

:o.i; 

0.1 
0.2 

[0.1] 
0.4 
0.4 
0.8 

:o.r 

[0.6] 

0.5 

0.4 

0.7 

0.6 

0.2 
1.4 
P.'T 

[0.4] 
0.6 
0.4 
0.3 

[0.4] 
0.3 
0.1 
0.2 
0.3 

« 

[0.1] 
0.5 
0.5 
0.8 
0.8; 

[0.7] 
0.6 
0.5 
0.8 
0  7 

0.1 

0.5 

:o.2 

[0.1] 
0.1 
0.0 

0.2: 

[0.2] 

0.1 

0.0 

0.1 

0.1 

[0.0] 
0.2 
0.3 
0.8 
0.6; 

[0.6] 
0.4 
0.3 
0.6 
0  .«> 

2188 

[0  20] 
1  Oil 
0  2ST 

21  29 
2162 

rs  101 

1168 
11  15 
10  55 

10  54 

1180] 

11  00 

10  50 

11  00 
11  15 

20  07 

• 

' 

.. 

[11  101 

12  00 
2  00 
2  05 
8  20 

[110 
2  00 
2  17 
8  17 

[4  07] 
Ul8 
[6  80 
4  15 
4  86 

[7  27] 
8  20 
8  41 
986 

[10  28] 

10  83 

r0  40 

[10  80 

[10  47; 

[10  85] 
10  15 
[8  10 
re  08 

L —  J 

ri.01 

ri.n 

L —  J 

ro.9i 

1.2' 

1.6 

0.7 

[0.7] 

1.4' 

1.7 

0.9 

[0.81 

1.0' 
1.8 
0.6 

[0.6 

0.4 
0.4 
0.8 

1.2 
1.2 
0.6 

0.5 
0.1 
0.7 

o.r 

[0.8] 
0.7 
0.8 
0.4: 

[0.2] 

0.4 

0.8 

0.8 

0.3 

0.5 
0.1 
0.8 
0.8 

[0.9] 
0.8 
0.4 
0.5 

[0.2] 
0.6 
0.4 
0.4 
0  4] 

0.4 
0.1 
0.6 
0.6 

[0.7] 
0.6 
0.2 
0.5 

[0.1] 

0.3 

0.2 

0.2 

0.2 

2188 

.... 

[4  25] 

4  05; 
2  00 
1  65 

••«••••• 

[2  00] 

2  49 

[2  06 

12  00 

12  16 

[8  84] 

19  57 

20  86 

8  88 

5  60 

6  00 

269 
10  20 
980 
920 
820 

800 

900 

786 
860 

928 
4  10 
8  19 
808 
208 

160 

250 

123 
2.S8 

1.7 
1.4 
1.2 
1.3 
1.2 

1.2 

li6 

2.7 
1.2 

2.1 
1.8 
1.5 
1.6 
1.5 

1.6 

2.0 

8.5 
1.5 

1.8 
0.9 
0.8 
0.9 
0.8 

0.8 

1.1 

1.8 
0.8 

0.4 
0.9 
0.9 
0.9 
0.9 

0.9 

1.0 

1.8 
0.9 

8.0 
0.8 
0.8 
0.8 
0.8 

0.3 

0.8 

0.4 
0.8 

20  59 

876 


TABLE  3.— TIDAL  DIFFERENCES 


a 

S5 


1 
2 
3 

4 

5 

6 
7 
8 


10 


11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


26 
27 
28 
29 
SO 

31 
82 
38 
84 
85 

86 
87 
88 
39 
40 

41 
42 
43 
44 


45 
46 

47 
48 
49 


60 
51 
52 
53 
f4 
55 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  differences. 


Station. 


NORTH  AMERICA  (East 
Coast)— Ck>ntinued. 

NICARAGUA. 

Caribbean  Sea, 

Serranilla  Bank 

SerranaBank 

Old  Providence  Island 

Cape  Graclas  a  Dios  Harbor 

Pearl  Cays 

Com  Islands 

Blaefields,  La«oon  Entrance 

San  Juan  del  Norte  (Greytown) 

C08TA  BICA. 

Caribbean  Sea. 
Ppint  Blanco 

BERMUDA  ISLANDS. 

Ireland  Island,  dockyard 

BAHAMAS. 

Memory  Rock 

Great  Bahama  Island 

Whale  Key 

Great  Abaco 

Gun  Key 

Andros  Island 

Nassau,  New  Providence  Island. . . . 

Eleuthera  Island 

Cat  Island 

San  Salvador,  or  Watling  Island. . . 

Clarence  Harbor,  Long  Island 

Crooked  Island 

Maziguana  Island 

Inaffua  Island 

TurKs  Islands 

WB8T   INDIES. 

Cuba. 

Cape  San  Antonio 

Bania  Honda 

Habana  

Matanzas 

Cardenas 

Cayo  Pared6n  Grande 

Nuevitas  Bay  Entrance 

Nuevltas,  Nuevitas  Bay 

Port  Padre 

PortGibara 

PortNipe  Entrance 

Llvisa  Bay  Entrance 

PorlTanama 

Cape  Maifli 

Guantanamo  Bay  Entrance 

Santiago  Bay  Entrance 

Ensenada  de  Mora 

Mansanillo 

Port  Xagua  Entrance  (Clenfuegoe) . 

Jamaica. 

Morant  Point 

Port  Royal 

South  Negrll  Point 

St.  Anns  Bay 

Grand  Cayman  Island 

Haiti  or  Santo  Domingo. 

Port  au  Prince 

Fort  Dauphin 

Samana  day 

Saona  Island 

Santo  Domingo 

Jacmel 


Lati- 
tude. 


North. 

o  / 

15  60 

14  20 

18  21 

14  52 

12  23 
12  10 
12  01 
10  55 


1 


26  59 
26  29 
26  42 
26  17 
25  34 

24  29 

25  05 
25  06 
24  20 
24  06 

23  06 
22  49 
22  26 

20  56 

21  26 


21  52 

22  58 
28  08 

23  02 
23  04 

22  29 
21  88 
21  35 
21  12 

21  06 

20  48 
20  45 
20  43 
20  15 

19  56 

20  00 

19  51 

20  19 

22  08 


17  55 

17  66 

18  18 

18  30 

19  20 


18  87 

19  45 
19  13 
18  10 
18  27 
18  12 


Longitude. 


Name. 


■  Arc.  Time 


Wett. 


79  48 

80  17 

81  18 
83  14 

83  26 
83  08 
83  42 
83  41 


10  00   83  02 

I 

32  20   64  50 


79  09 

78  40 
77  08 
77  08 

79  18 

77  44 

77  21 
76  08 
75  24 
74  26 

74  58 
74  21 
73  00 
73  41 
71  09 


84  58 
83  13 
82  22 
81  45 
81  12 

78  09 
77  07 
77  15 
76  36 

76  06 

75  85 
75  28 
75  19 

74  08 

75  09 

75  50 

77  80 
77  10 
80  28 


76  11 

76  47 
78  24 

77  16 
81  21 


h. 
5 
5 
5 
5 


m. 
19 
21 
25. 
33 


534 
5  82 
5  .% 
5  35 


5  82    Key  West. 


4  19    Sandy  Hook, 


I 


5 
5 
5 
5 
5 

5 
5 
5 
5 
4 

5 
4 
4 
4 
4 


17 
15 
09 
09 
17 

11 
09 
05 
02 
58 

00 
67 
62 
55 
46 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


5 
5 
5 
5 
5 

5 
5 
5 
5 
5 


40 
33 
29 
27 
25 

18 
06 
09 
06 
05 


502 
502 
5  01 

4  57 

5  01 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 

Key  West. 
Key  West. 
Key  West. 
Key  West. 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


5  03  Key  West. 
5  10  I  Key  West. 
5  09  !  Key  West. 
5  22  I  Key  West. 


5 
5 
5 
5 
5 


05 
07 
14 
09 
25 


Galveston 
Galveston 
Galveston 
Galveston 
Galveston 


'  72  21 

4  49 

71  48 

4  47 

69  09 

4  37 

68  40 

4  35 

69  53 

4  40 

72  85 

4  50 

Key  West. 
St.  Johns . 
St.  Johns . 
Galveston 
Galveston 
Galveston 


Page. 


Key  West 
Key  West 
Key  West 
Key  West 

Key  West 
Key  West 
Key  West 
Key  West 


125 
125 
125 
125 
125 

125 
125 
125 
125 
Key  West 125 


125 
125 
125 
125 

125 
125 
125 
125 


125 


89 


125 
125 
125 
125 
125 

125 
125 
125 
125 

125 

125 
125 
125 
125 
125 


I 


12^ 
125 
125 
125 
126 

125 
125 
125 
125 


129 
129 
129 
129 
129 


125 
53 
58 
129 
129 
129 


Time. 


HW. 


LW. 


Local  time. 


h.  m. 
-4*47 
-4  47 
-4  47 

+1  83 

+5  28 
+5  18 
+4  88 
+4  88 


+4  88 


-0  28 


-1 
-1 
-0 
-0 
-0 

■1 
-1 
-1 
-1 
-1 

-0 

-1 
-1 

-0 

■1 


07 
02 
58 
66 
27 

06 
25 
48 
48 
48 

28 
58 
28 
58 
18 


h.  m 
-4  25 
-4  25 
-4  25 
+'2  04 

+6  00 
+5  44 
+4  67 
+5  10 


+5  10 


-0  32 


-0  85 
-0  30 
-0  26 
-0  24 
+0  05 

-0  86 
-0  52 
-1  16 
-1  16 
-1  16 

+0  04 
-1  26 
-0  56 
-0  26 
-0  46 


Time  mendian, 
7S°  W. 


+ 
+ 

+ 

+ 


0 
0 
0 
0 

1 


23 
10 
00 
10 
08 


-  1  14 
+12  15 
+14  01 
+12  24 
+1180 


+11  84 
+11  27 
+11 
+11 


29 
14 


+12  25 

+12  49 
+12  46 
-10  04 
+  039 


+ 
+ 
+ 
+ 

+ 


0 
0 
0 
0 

1 


55 
36 
22 
42 
85 


-042 
+12  44 
+14  88 
+12  65 
+11  57 

+12  04 
+1159 
+1167 
+11  46 
+12  54 

+13  17 
+13  28 
-982 
+  1  09 


Locallim^.. 


■  9  41 

-  8  41 

■  5  16 

-  8  41 
-10  41 


+12  00 
+  004 
+  2  14 
-858 
-10  42 
-10  42 


+12  02 
-11  48 
-823 
-11  48 
+11  02 


+ 
+ 

+ 


04 
03 
12 

8  48 

9  24 
9  24 


Height. 


HW. 


LW. 


Mean  Low 
Water. 


fett. 

+0.4 

+0.4 

-0.4 

+0.4 

+0.4 

+0.4 

-0.6 

0.0 


0.0 


1.3 


+1.2 
+1.8 
+2.4 
+1.2 
+1.2 

+1.1 
+1.4 
+1.9 
+1.9 
+1.9 

+2.0 
+0.8 
+1.1 
+L5 
+L1 


0.0 
-0.2 
-0.8 
+0.6 
+0.2 

+1.0 
+0.1 
+0.2 
+0.9 
+0.7 

+0.8 
+0.7 
+0.7 
+1.0 
-0.2 

-0.1 
-0.4 
+1.9 
+0.4 


-0.4 
-0.4 
-0.4 
-0.4 
-0.8 


0.0 
+1.4 
-0.6 
-0.8 
+0.6 
+0.8 


feet. 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 


0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 


0.0 
-0.4 
-0.4 

0.0 
-0.2 
-0.2 


Ratio 

uf 
ranges. 


L33 
1.33 
0.67 
1.33 

1.33 
1.83 
0.58 
1.00 


1.06 


0.70 


2.06 
2.50 
2.92 
2.00 
L92 

1.92 
2.17 
2.58 
2.58 
2.68 

2.67 
L67 
L92 
2.25 
1.92 


1.00 
0.83 
0.75 
1.42 
1.17 

1.83 
1.06 
1.17 
1.75 
1.58 

1.67 
L58 
1.58 
1.83 
0.88 

0.92 
0.67 
2.58 
a67 


0.0 

0.74 

0.0 

0.74 

0.0 

0.74 

0.0 

0.81 

-0.1 

0.87 

1.00 
1.92 
0.92 
0.40 
1.48 
1.68 


1 

1 


AND  TIDAL  CONSTANTS. 


377 


Interval. 

1 

Ranxe  of  tide. 

"^^^^'^    mumalwave. 

Mean  sea  level 
above  plane  of— 

Varia- 

• 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 

tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

ss; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 
i 

. 

EaaL 

■ 

h,  m. 

h.  m. 

h.  171. 

h.  n. 

/ed. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

o 

1 

400 

10  18 

8  475 

10  665 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

3.5 

2 

400 

10  13 

8  476 

10  565 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

8.6 

8 

400 

10  13 

3485 

11  085 

0.8 

1.0 

0.6 

1.2 

0.7 

0.2   

0.7 

0.4 

0.5 

4.0 

4 

10  20 

4  07 

10  07a 

4  505 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

4.5 

5 

1  50 

803 

1  376 

8  465 

1.6 

2.0 

1.1 

2.1 

1.0 

0.3 

1.1 

0.8 

0.9 

4.5 

« 

1  35 

7  47 

1  225 

8305 

1.6 

2.0 

1.1 

2.1 

1,0 

0.8 

1.1 

0.8 

0.9 

4.5 

7 

1  04 

700 

0  19a 

7  515 

0.7 

0.8 

0.6 

1.3 

0.9 

0.3 

0.9 

0.3 

0.6 

6.0 

8 

1  00 

7  18 

0  465 

8005 

1.2 

1.5 

0.8 

1.7 

0.9 

0.3 

0.9 

0.6 

0.7 

5.0 

1    9 

100 

7  18 

0455 

8  025 

• 
1.8 

1.6 

0.9 

1.8 

0.9 

0.3 

1.0 

0.6 

0.8 

5.0 
WesL 

.  10 

7  04 

0  52 

7  01a 

1  06a 

3.3 

4.0 

2.6 

3.6 

0.8 

0.1    

1 

0.9 

1.6 

1.7 

9.5 

11 

7  40 

128 

7  80a 

2  01a 

2.6 

8.2 

1.7 

3.1 

1.2 

0.4 

1.3 

1.2 

1.4 

0.5E. 

12 

746 

188 

7  35a 

206a 

3.0 

8.8 

2.0 

3.8 

1.4 

0.5 

■  ••  .•■■■ 

1.5 

1.5 

1.7 

0.5E. 

13 

7  50 

1  88 

7  41a 

206a 

3.5 

4.5 

2.4 

4.3 

1.6 

0.5 

•  *  •  •  « •  ■ 

1.6 

1.8 

1.9 

0.5  W. 

14 

7  62 

1  40 

7  42a 

•2  Ua 

2.4 

8.1 

1.6 

8.0 

1.2 

0.4 

1.3 

1.2 

1.4 

0.0 

16 

820 

208 

809a 

244a 

2.3 

3.0 

1.5 

2.9 

1.2 

0.4 

1.3 

1.2 

1.8 

1.0  E. 

16 

7  40 

1  28 

729a 

204a 

2.3 

3.0 

1.5 

2.9 

1.2 

0.4 

1.3 

1.2 

1.8 

0.6E. 

17 

7  23 

1  12 

728a 

046a 

2.6 

3.1 

2.1 

3.1 

1.0 

0.3 

822 

1.0 

1.3 

1.4 

0.0 

18 

700 

048 

6  51a 

1  18a 

8.1 

4.0 

2.1 

3.9 

1.4 

0.5 

1.5 

1.6 

1.7 

0.0 

19 

7  00 

048 

6  51a 

1  18a 

,     8.1 

4.0 

2.1 

8.9 

1.4 

0.6 

1.6 

1.6 

1.7 

0.0 

20 

7  00 

048 

6  61a 

1  18a 

3.1 

4.0 

2.1 

3.9 

1.4 

0.6 

•1.6 

1.6 

1.7 

0.5  W. 

21 

820 

2  06 

8  11a 

288a 

3.2 

.4.1 

2.1 

4.0 

1.4 

0.6 

1.5 

1.6 

1.8 

0.0 

,22 

650 

038 

689a 

1  16a 

2.0 

2.5 

1.3 

2.6 

1.1 

0.4 

1.2 

1.0 

1.2 

0.0 

23 

720 

1  08 

7  09a 

1  44a 

2.3 

8.0 

1.5 

2.9 

1.2 

0.4 

1.3 

1.2 

1.8 

0.5  W. 

24 

750 

1  88 

7  40a 

2  11a 

2.7 

3.5 

1.8 

3.4 

1.8 

0.4 

1.4 

1.4 

1.5 

0.0 

26 

730 

1  18 

7  19a 

1  64a 

2.3 

8.0 

1.5 

2.9 

1.2 

0.4 

1.8 

1.2 

1.8 

LOW. 

• 

EaaL 

26 

830 

2  18 

7535 

2    10a 

1.2 

1.5 

0.9 

1.4 

0.9 

0.1 

0.9 

0.6 

0.7 

8.5 

27 

824 

206 

8  155 

3    28a 

1.0 

1.4 

0.8 

1.9 

1.3 

0.2 

1.3 

0.5 

1.0 

3.0 

28 

8  18 

1  56 

8095 

3    18a 

0.9 

1.3 

0.7 

1.7 

1.2 

0.2 

1.2 

0.6 

0.9 

3.0 

29 

880 

2  18 

8005 

2    12a 

1.7 

2.2 

1.2 

2.9 

1.1 

0.1 

1.1 

0.8 

0.9 

2.5 

80 

925 

8  18 

8625 

8    06a 

1.4 

1.8 

1.0 

1.6 

1.0 

0.1 

1.0 

0.7 

0.8 

2.0 

81 

720 

1  06 

6565 

1    02a 

2.2 

2.8 

1.6 

2.4 

1.2 

0.1 

1.2 

1.1 

1.2 

1.0 

82 

880 

215 

905a 

2    00a 

1.3 

1.5 

1.0 

1.8 

0.6 

0.4 

0.8 

0.7 

0.8 

1.0 

83 

10  15 

408 

10  52a 

8    55a 

1.4 

1.6 

1.1 

1.9 

.  0.6 

0.4 

0.8 

0.7 

0.9 

1.0 

84 

8  41 

228 

906a 

2    12a 

2.1 

2.4 

1.8 

2.9 

1.1 

0.6 

1.2 

1.1 

1.8 

1.5 

86 

748 

1  81 

808a 

1    16a 

1.9 

2.2 

1.4 

2.6 

0.9 

0.6 

1.1 

1.0 

1.1 

1.0 

86 

756 

1  41 

808a 

1    28a 

2.0 

2.3 

1.5 

2.7 

0.9 

0.5 

1.1 

1.0 

1.1 

1.0 

87 

7  48 

1  86 

800a 

1    24a 

1.9 

2.2 

1.4 

2.6 

0.9 

0.5 

1.1 

0.9 

1.1 

1.0 

88 

7  51 

185 

805a 

1    23a 

1.9 

2.2 

1.4 

2.6 

0.9 

0.5 

1.1 

1.0 

1.1 

1.0 

89 

7  40 

128 

806a 

1    04a 

2.2 

2.8 

1.6 

2.4 

1.2 

0.1 

1.2 

1.1 

1.2 

0.5 

40 

8  47 

2  82 

926a 

1    56a 

1.0 

1.3 

0.6 

1.4 

0.6 

0.3 

0.6 

0.6 

0.6 

1.0 

41 

909 

253 

9  52a 

2    48a 

1.1 

1.4 

0.7 

1.5 

0.5 

0.3 

0.6 

0.5 

0.7 

1.0 

42 

859 

2  52 

10  02a 

3    18a 

0.8 

1.0 

0.6 

1.1 

0.2 

0.4 

0.4 

0.4 

0.6 

1.6 

43 

1100 

448 

12  00a 

5    10a 

8.1 

4.0 

2.1 

3.9 

1.4 

0.5  ' 

1.5 

1.6 

1.7 

1.6 

44 

904 

250 

10  005 

3    17a 

0.8 

1.0 

0.6 

1.1 

0.2 

0.4 

.0.4 

0.4 

0.6 

2.0 

46 
46 

47 
48 
49 

60 

10  00a 

11  00a 
2005 

11  00a 
900a 

8  12a 

10  005 

11  005 
2    00a 

11    005 
9    005 

1    18a 

ro.41 

1.1 
1.1 
1.1 
1.2 
1.3 

1.6 

. 

1.0 
1.0 
1.0 
1.1 
1.1 

1.1 

0.4 
0.4 
0.4 
0.4 
0.4 

0.6 

0.6 
0.6 
0.6 
0.6 
0.6 

0.7 

1.5 
2.0 
2.0 
2.0 
3.0 

0.0 

0.4 
0.4 
0.6 
ft  R 

' 

.   .   . 

1 

1     . 

1 

823 

208 

1.2 

1.5 

0.9 

0.7 

0.1    

61 

650 

0  89 

7  00a 

11    005 

4.3 

5.5 

2.9 

8.5 

1.6 

0.5   

1.8 

2.2 

2.3 

0.0 

62 

900 

248 

800a 

0    00a 

2.3 

8.0 

1.5 

3.1 

1.2 

0.4 

1.3 

1.2 

1.8 

0.5W. 

63 
64 
66 

[6  56] 

[122] 

10  44a 
900a 
900a 

1    36a 
1    00a 
I    00a 

[0.21 
0.9 
1  0 

0.6 
2.2 
2.5 

0.6 
1.4 
1.5 

0.2 
0.8 
0.9 

0.8 
1.1 
1.2 

0.5  W. 
0.6W. 
0.5E. 



1 

878 


TABLE  3.— TIDAL  DIFFERENCES 


a 

2 


1 
2 
8 
4 
5 
6 

7 

8 

9 

10 

11 

12 


IS 
14 
15 
16 
17 

18 
19 
20 
21 
22 


28 
24 
25 


26 

27 
28 
29 
80 


81 
82 


84 
85 


88 
87 
88 
89 
40 


41 
42 
48 
44 
45 

46 
47 
48 
49 
60 

51 
52 
58 
54 
55 


Station. 


NORTH  AMERICA  (East 
Coast}— Ck>ntl2iued. 

WEST  iKbiBB— continued. 
Porto  JRico. 


Culebrita  Island  Liffht 

Great  Harbor,  Culeora  Island 

Port  Mulas,  Vieques  or  Crab  Island. 
Port  Ferro,  Vieques  or  Crab  Island. 

San  Juan 

Fajardo  Harbor 


Geographic  position. 


Lati- 
tude. 


Point  Tuna  Light 

Port  of  Ponce 

Port  Guanica 

Parguera 

Port  Real 

Mayaguez 


Leaser  AntiUes  or  Oaritbeei, 

St.  Thomas  Island 

St.  Bartholomew  Island 

Antifirua  Island 

Guaoaloupe 

Dominica 


Martinique 

St.  Vincent,  Kingstown. 

Barbados 

Grenada 

Tobago 


SOUTH  AMERICA  (Nobth  and 
East  Coast). 

pakaxa  and  canal  zonl. 

Caribbean  Sea, 

Boca  del  Toro,  Almirante  Bay  .... 

Colon  (Aspln  wall) 

Caledonia  Harbor 


COLOMBIA. 

Caribbean  Sea. 


Cartagena 

TEKEZUXLA. 

Maracaibo 

LaGuaira 

Parlamar,  Margarita  Island 

Orinoco  R.  Entr.,  Cangrejo  Island. 


TRINIDAD. 


Port  of  Spain . 
Galcota  Point 


GUIANA. 

Georgetown,  Demerars  River 
Paramaribo,  Surinam  River.. 
Cayenne,  Cayenne  River , 


BRAZIL. 


Cape  Cachipour 

Conani  River 

Maraca  Island  Anchorage 

Balique  Id.  Lt.,  Amason  R.  Sntr. 
Point  Pedrera,  Amason  River 


Dentro  Channel,  Para  R.  Entr 

Para.  Para  River 

San  Joao  Islands  Light 

Maranh&o,  or  San  Luis 

Santa  Anna  Reefs  Light 


Tutoia  Anchorage 

San  Joao  da  Paiunahiba. . 

Camoctm 

Point  Jericoacoara 

Mandahi  River  Entrance. 


North, 
o  / 

18  19 
18  18 
18  09 
18  06 
18  29 
18  20 

17  59 
17  60 
17  58 

17  58 

18  05 
18  13 


18  25 

17  54 
16  59 
16  12 
15  85 

14  42 

18  10 
18  07 
12  04 
1110 


921 
9  18 

866 


10  27 

10  48 

10  40 

10  58 

889 


10  89 
10  06 


6  49 
602 
456 


3  49 
2  50 
09 
54 
11 


2 
0 
0 

South. 


028 
1  27 

1  17 
280 

2  16 

246 
269 
268 
248 
8  10 


Ceara 8  42 

Aracati,  Jafuarybe  River 4  28 

Povoacao,  Mossoro  River 4  57 

Cape  St.  Roque i  5  29 

Parahiba  River  Light '  6  57 


Longitude. 


Arc. 


Time. 


Wetl. 


65  14 
65  17 
65  27 

65  26 

66  07 
65  38 

65  58 

66  40 

66  56 

67  08 
67  11 
67  06 


64  58 
62  51 
61  48 
61  27 
61  81 

60  54 

61  18 

59  86 
61  45 

60  42 


h.tn. 


82  15 

79  51 
77  47 


76  82 

71  89 
66  58 
68  51 
60  85 


61  81 
60  59 


58  11 
55  13 
52  20 


51  01 
50  53 
50  80 
49  55 
60  43 


47  55 

48  81 
44  55 
44  19 
43  86 

42  21 
41  47 
40  52 
.40  82 
89  28 

88  81 
87  45 
87  10 
85  16 
84  50 


4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 


21 
21 
22 
22 
24 
28 

24 
27 
28 
28 
29 
29 


420 
4  11 
407 
406 
406 

4  04 

405 
858 
4  07 
408 


529 
5  19 
5  11 


502 

4  47 
428 
4  15 
402 


406 
404 


8  58 
8  41 
829 


8  24 
8  24 
8  22 
8  20 
8  23 


8 
8 
3 
2 
2 

2 
2 
2 
2 
2 


12 
14 
00 
57 
54 

49 
47 
48 
42 
88 


284 
2  31 
229 
2  21 
2  19 


Standard  port  for 
reference. 


Name. 


Galveston 
Key  West. 
Kev  West. 
Galveston 
Key  West. 
Key  West. 


Galveston 
Galveston 
Galveston 
Galveston 
Key  West. 
Key  West. 


Galveston 
Galveston 
Galveston 
Galveston 
Key  West. 


Key  West. 
Key  West. 
Key  West. 
Key  West. 
Key  West. 


Key  West. 
Key  West. 
Key  West. 


Key  West. 


Apia. 
Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Kingstown 
Kingstown 
Kingstown 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town , 
Cape  Town 
Cape  Town . 


Cape  Town 

Cape  To¥m 

Cape  Town 

Cape  Town 

Rio  de  Janeiro. 


PBge. 


129 
125 
126 
129 
125 
125 

129 
129 
129 
129 
125 
125 


129 
129 
129 
129 
125 

126 
126 
126 
125 
126 


Tidal  differences. 


126 
125 
125 


125 

221 
221 
221 
221 


221 
221 


821 
821 
821 


273 
273 
278 
273 
273 


273 
278 
278 
278 
278 

278 
273 
278 
273 
278 

278 
278 
273 
278 
188 


Time. 


Height. 


HW. 


LW.     ,  HW. 


LW. 


Ttm€  meridian, 
60P  W. 


A.  la. 
-10  82 
+12  01 
+12  09 
-9  21 
-002 
-0  81 


7 

7 
7 
7 
0 
0 


57 
82 
80 
80 
23 
20 


A.  va. 
-909 
+  080 
+  0  11 
-10  58 
+  084 
+  027 


-  9 


+ 
+ 


9  46 
9  18 
22 
9  22 
0  19 
0  24 


Local  time. 


-10  54 
-10  43 
-9  43 
-843 
+  785 


+ 
+ 
+ 
+ 
+ 


7  26 
6  18 
6  25 
05 
25 


6 

7 


+ 
+ 
+ 
+ 
+ 


984 
925 
825 

7  25 

8  06 

756 
6  52 
656 
686 
766 


Tfme  m/eridian, 
7Sf>  W. 


727 
822 
982 


-786 

-  7  51 

-  901 


Local  time. 


-10  28 

-188 
-089 
-  2  19 
-160 


220 
240 


+  568 
+  780 
+  606 


+ 
+ 
+ 
+ 
+ 


4  17 
608 
485 
706 
925 


+  9  16 
+10  25 

+  448 
+  524 
+  409 


+ 
+ 

4- 
+ 
+ 


889 
8  62 
4  41 
8  49 
8  54 


+  869 
+  424 
+  8  18 
+  2  88 
+  285 


952 

182 
088 
2  16 

1  14 


221 
241 


+  580 
+  740 
+  600 


+  4  14 
+  7  19 
+  7  49 
+10  19 
+12  89 


+  9  17 
+U  14 
+  460 
+  526 
+  4  10 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


840 
868 
442 
850 
855 

824 
428 
8  19 
289 
120 


Mean  Low 
Water. 


feet. 
-0.4 

-  0.6 

-  0.4 

-  0.5 

-  0.1 
-0.1 

-  0.5 

-  0.6 

-  0.5 

-  0.5 
-0.4 
-0.1 


0.4 
0.0 
0.4 
0.8 
0.0 

0.8 
0.0 
1.1 
0.0 
0.4 


0.4 
0.8 
0.0 


/eei. 

-0.2 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 

0.0 

-0.2 

-0.1 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


ao 

0.0 
0.0 


Jfean  Low 
Water^pringe, 

+  0.2  I  +0.2 


-  0.7 

-  0.8 

-  1.5 
+  8.0 


0.7 
0.0 


2.8 
L4 
4.6 


+  4.4 

+12.7 
+22.5 
+  8.7 
+10.3 


+  6.1 

+  4.9 
+  8.8 
+10.5 
+  7.6 


+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


7.8 
7.8 
4.6 
8.0 
8.6 

8.2 
8.1 
8.5 
8.7 
8.9 


-0.1 
-0.1 
-0.1 
+0.2 


+0.1 
0.0 


+0.1 
+0.2 
-0.2 


+0.6 
+1.6 
+8.0 
+1.2 
+1.4 


+0.6 
+0.2 
+L0 
+1.8 
+L0 

+1.0 
+0.9 
+0.4 
+0.4 
+0.4 

+0.2 
+0.4 
+0.4 
+0.4 
+0.4 


Ratio 

of      I 
ranges., 


0.67 
0.58 
0.67 
0.67 
0.92 
0.92 

0.67 
0.60 
0.67 
0.67 
0.67 
0.92 

0.80 
1.00 
1.84 
0.87 
1.00 

0.75 
1.00 
1.92 
1.00 
LS8 


0.67 
0.75 
LOO 


1.08 

0.79 
0.91 
0.60 
2.06 


L26 
LOO 


0.78 
0.81 
0.51 


2.12 
4.26 
6.74 
3.21 
8.62 


2.32 
2.88 
8.15 
8.71 
2.94 

2.85 
2.88 
2.24 
L76 
L94 

L86 
1.79 
L91 
1.97 
2.40 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(8g). 

Neap 

(Np). 

Great 
tropic 
(Go). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predlc- 

tiOUB. 

Tropic 
LLW. 

UWI. 

LWI. 

UHWI. 

LLWI. 

1 

2 

a 
i 

5 
6 

A.m. 
[7  811 
8  04 
8  11 
[7  86] 
823 
7  55 

h*  HI. 

[180] 

2  24 

164 

[140] 
2  16 
209 

860a 
852a 
8S9a 
10  00a 
858a 
853a 

Km, 
066a 
1  18a 
068a 
11  806 
1  81a 
1  17a 

feet 

0.7 

0.8 

[0.6] 

1.1 

/eel, 

0.8 
1.0 

?:? 

1.4 

/eeL 

0.6 
0.7 

0.9 
0.8 

feet, 
1.0 
1.8 
1.5 
1.0 
1.8 
1.8 

feet. 

feet 

h,  n. 

feet. 
0.9 
0.9 
1.0 
0.9 
1.0 
0.9 

feet, 
0.6 
0.3 
0.4 
0.4 
0.6 
0.6 

feeL 
0.5 
0.6 
0.7 
0.6 
0.9 
0.7 

Wett. 

0 

2.0 
2.0 
2.0 
2.0 
1.6 
2.0 

0.7 

0.8 

6.6 
0.6 

1060 

0.8 
0.4 

0.7 
0.1 

11  08 

7 

8 

9 

10 

U 

12 

[8  00] 
[8  28] 

[8  12] 
[8  87] 

11  22a 
11  44a 
1145a 
1145a 
8  01a 
750a 

0  15a 
040a 
086a 
085a 
000a 
088a 

[0.3] 
0.1 
0.3 
ft  7 

[0.6] 
0.1 
0.6 
no 

[0.1] 
0.0 
0.1 
ft  Fi 

1.0 
0.9 
1.0 
1.0 
1.8 
2.1 

0.9 
0.8 
0.8 
0.8 
0.7 
0.9 

0.4 
0.8 
0.4 
0.4 
0.4 
0.6 

0.5 
0.4 
0.5 
0.5 
0.6 
0.8 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

12  20 

[8  80] 
7  67 
800 

[8  82] 
165 
200 

^0.8' 
1.1 

^1:2' 
2.0 

^6.8^ 
1.0 

0.6 
0.8 

0.8 
0.4 

13 
14 
16 
16 
17 

[7  11] 

[0  58] 

8  49a 
900a 

10  00a 

11  00a 
8  46a 

0  61a 

1  00a 
200a 
800a 

10  59a 

ro.3i 

1.2 
1.6 
2.0 
1.3 
1.7 

• 

1106 

1.1 
1.8 
1.4 
1.1 
0.9 

0.4 
0.6 
0.7 
0.4 
0.6 

0.6 
0.8 
1.0 
0.6 
0.7 

2.6 
8.0 
8.0 
8.0 
2.6 

0.6 
0.8 
ft  fi 

400 

10  12 

^i.'/ 

1.6 

0.8 

0.9 

0.8 

18 
19 
20 
21 
22 

860 
260 
250 
280 
850 

10  02 
906 
902 
842 

10  02 

8SSa 
2d6a 
289a 
2  16a 
8  87a 

10  69a 
9&2a 
988a 
929a 

10  46a 

0.9 
1.2 
2.8 
1.2 
1.6 

1.1 
1.6 
8.0 
1.6 
2.1 

0.6 
0.8 
1.6 
0.8 
1.1 

1.1 
1.7 
2.9 
1.7 
2.1 

0.8 
0.9 
1.2 
0.9 
1.0 

0.2 
0.3 
0.4 
0.3 
0.3 

0.8 
0.9 
1.8 
0.9 
1.1 

0.4 
0.6 
1.2 
0.6 
0.8 

0.5 
0.7 
1.8 
0.7 
0.9 

2.6 
2.0 
8.0 
1.6 
1.6 

28 

24 
26 

0  61 

006 

1180 

628 
6  18 
6  17 

0366 

—0  116 

1116a 

7206 
7  166 
6046 

0.8 
0.9 
1.2 

1.0 
1.1 

1.6 

0.6 
0.6 
0.8 

1.8 
1.1 
1.7 

0.8 
0.8 
0.9 

0.2 
0.2 
0.8 

0.8 
0.8 
6.9 

0.4 
0.4 
0.6 

0.6 
0.6 
0.7 

SatL 
6.0 
6.0 
4.6 

26 

10  50 

487 

10  86a 

5266 

1.3 

L6 

0.9 

1.8 

0.9 

0.8 

1.0 

0.8 

0.8 

4.0 

27 
28 
29 
80 

606 
600 
420 
450 

11  17 

12  12 

10  35 

11  88 

604b 
5696 
4276 
6046 

11276 

12  206 

11  066 

-  12  826 

2.0 
2.8 
1.3 
6.4 

2.6 
2.8 
1.6 
6.5 

1.6 
1.7 
1.0 
4.0 

2,0 
2.8 
1.6 
6.0 

0.3 
0.3 
0.4 
0.6 

0.1 
0.1 
0.8 
0.6 

0.8 
0.8 
0.6 
0.8 

1.2 
1.4 
0.8 
8.2 

0.9 
1.1 
0.8 
8.0 

3.0 
2.0 
0.0 
LOW. 

81 
82 

420 
400 

10  80 
10  10 

4  196 
8696 

10  886 
10  206 

3.2 
2.6 

4.0 
8.2 

2.4 
1.9 

3.2 
2.6 

0.4 
0.4 

0.1 
0.1 

0.4 
0.4 

2.0 
1.6 

1.6 
1.2 

WetL 

1.0 

1.0 

88 
84 
86 

418 
660 
427 

950 
12  00 
10  80 

4086 
6406 
4  176 

9606 
12  096 
10  896 

6.4 
7.1 
4.6 

8.6 
9.6 
6.0 

8.9 
4.8 
2.7 

7.1 

7.8 
4.9 

0.6 
0.6 
0.6 

0.7 
0.7 
0.7 

0.0 
0.9 
0.9 

4.3 

4.8 
3.0 

8.6 
3.9 
2.6 

2.6 
4.0 
6.0 

86 
87 
88 

89 
40 

642 
628 
600 
880 
10  60 

11  50 
280 
800 
680 
750 

6896 
6266 
6586 
8286 
10  486 

1165a 
2846 
8066 
6346 
7  546 

7.2 
14.6 
22.9 
10.9 
12.8 

9.6 
19.0 
30.0 
14.3 
16.2 

4.6 
9.1 
14.8 
6.8 
7.7 

7.9 
15.6 
24.2 
11.8 
18.2 

0.6 
0.9 
1.1 
0.8 
0.8 

0.7 
1.0 
1.2 
0.9 
0.9 

0.9 
1.8 
1.6 
1.2 
1.2 

4.8 
9.6 
15.0 
7.2 
8.1 

4.0 
7.8 
12.1 
6.9 
6.6 

6.6 
6.6 
6.6 
6.6 
6.0 

41 
42 
48 
44 
46 

10  40 

U50 

6  14 

660 

686 

428 
626 
002 
088 
1147 

10  886 

11476 

6  126 

6486 

6836 

4826 
6  806 
0066 
0426 
11  61a 

7.9 

8.1 

10.7 

12.6 

10.0 

10.4 
9.6 
14.1 
16.6 
18.1 

4.9 
6.7 
[6.7 
7.9 
6.2 

8.7 

9.0 

11.6 

18.6 

10.9 

0.7 
0.7 
0.8 
0.8 
0.8 

0.9 
0.9 
1.0 
1.8 
1.0 

1.1 
1.1 
1.8 
1.9 
1.8 

5.2 
4.8 
7.0 
8.2 
6.6 

4.4 
4.6 
6.8 
9.1 
6.6 

8.0 

7.0 

10.0 

10.6 

11.0 

46 

47 
48 
48 
60 

506 
6  18 
607 
616 
620 

11  17 

11  80 

12  19 
1127 
1182 

5026 

5  166 

6  166 
6  126 
5  176 

11  22a 
1184a 

12  12a 
11  32a 
1187a 

9.7 
9.8 
7.6 
6.0 
6.6 

12.8 

12.9 

9.7 

7.9 

8.6 

6.0 
6.1 
6.1 
3,7 
4.1 

10.6 

10.6 

9.0 

6.7 

7.8 

0.7 
0.7 
1.1 
0.9 
0.6 

0.9 
0.9 
1.8 
1.0 
0.8 

"2266* 

1.1 
1.1 
1.6 
1.3 
1.0 

6.4 
6.4 
4.8 
4.0 
4.8 

6.3 
5.4 
4.6 
3.4 
8.7 

12.0 
12.0 
18.0 
18.0 
14.0 

61 
62 
68 
54 
66 

468 
660 
446 
406 

600 

1101 
12  00 
10  67 

10  17 

11  12 

6026 
6  476 
4426 
4  026 
4  67a 

11  00a 

12  06a 
11  02a 

10  22a 

11  176 

6.4 
6.1 
6.5 
6.7 
6.0 

8.0 
8.0 
8.6 
8.8 
7.9 

4.6 
8.8 
4.1 
4.2 
3.7 

7.1 
6.8 
7.2 
7.4 
6.7 

0.2 
0.6 
0.6 
0.6 
0.6 

0.6 
0.3 
0.3 
0.3 
0.3 

22  01 

0.6 
0.7 
0.7 
0.7 
0.6 

4.0 
4.0 
4.2 
4.4 
4.0 

8.6 
8.3 
8.6 
3.6 
8.3 

14.0 
14.6 
16.0 
16.6 
17.0 

380 


TABLE  3.~TIDAL  DIFFERENCES 


S 
2 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
16 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 


28 
27 
28 


29 
80 
81 
82 
88 
84 


85 
86 
87 
38 
89 

40 
41 
42 
43 
44 


45 
46 
47 
48 
49 

60 
61 
62 
53 
64 

55 

66 
67 
68 
69 


Station. 


SOUTH  AMERICA  (South  and 
East  Coasts). 

BRAZIL— continued. 

Pemambuco  (Recife  Arsenal) 

Maceio 

dan  Francisco  River  Entrance 

Bahia 

Morro  de  Sao  Paolo 

PortCamamu 

San  Joi^e  dos  Ilheoe 

Santa  Cruz 

Comoxatiba 

Caravellas 

Abrolhoe  Island  light 

Aldeia  Velha.  Barra  de  Santa  Cruz 

Victoria,  Espirito  Santo  Bay 

Benevente 

Itabapuana 

Macahe 

Porto  Frio 

Rio  DE  Janeiro 

Parati,  Ilha  Grande  Bay 

SanSebastiao 

Santos 

Paranagua 

Cape  Joao  Diaz,  San  Francisco  R.. 

Santa  Catharina  Island 

Rio  Grande  do  Sul 

URUGUAY. 

Castillo  Bay 

Monteyideo,  Plata  River 

Colonia,  Plata  River 

ARGENTINA. 

BUKN06  Aires,  Plata  River 

Barragan  Bay,  Plata  River 

SanBoronbon  Bay 

Cape  San  Antonio 

Point  Mogotes 

Port  Belgrano,  Bahia  Blanca 

PATAGONIA. 

Eatteocut. 

Point  Medano,  Rio  Negro  Entr 

Port  San  Antonio.  San  Matia«  Gulf 
Port  San  Josef.  San  Matias  Gulf . . . 

Port  Madryn.  Nuevo  Gulf 

Port  Santa  Elena 

Port  Desire 

Port  San  Julian 

Port  Santa  Cruz 

Coy  Inlet 

PortGallegos 

MAGELLAN  STRAIT. 

Sarmiento  Bank 

Cape  Virgins 

Dungeness 

Cape  Espiritu  Santo 

Catherine  Point 

Possession  Bay,  Stonewall  Anch . . 

Direction  Hill 

First  Narrows 

Philip  Bay,  east  side 

St.  JagoBay 

Gregory  Bay 

Second  Narrows 

Gracla  Point 

Pecket  Harbor 

Royal  Road,  Elizabeth  Island 


Geographic  position. 


Lati- 
tude; 


South. 

o  f 

804 

9  85 

10  28 

12  68 

13  21 

13  64 

14  47 

16  17 

17  06 
17  43 

17  67 

19  66 

20  19 

20  49 

21  20 

22  23 
22  68 
22  64 
28  13 
28  48 

28  66 
26  31 

26  11 

27  27 
82  07 


84  22 
84  68 
34-28 


34  86 
84  49 
86  54 
86  20 
88  09 
88  68 


41  08 
40  46 

42  23 
42  46 
44  81 

47  45 

49  16 

60  06 

50  56 

61  38 


62  80 
62  19 
62  24 
52  89 
52  82 

52  16 
52  21 
52  80 
52  40 
52  82 

62  37 
52  45 
52  44 
52  47 
52  49 


Longitude. 


Arc. 


Time. 


West. 


84  54 
86  41 
86  23 

38  31 

88  64 

89  02 
89  03 

39  02 

39  10 
89  09 

88  40 

40  08 
40  20 
40  41 

40  59 

41  47 

42  00 
48  10 

44  42 

45  23 

46  20 
48  80 
48  82 
48  81 
62  04 


63  48 
66  12 
57  62 


68  22 
67  64 
67  22 

56  46 

57  80 
61  61 


62  46 
64  47 
64  20 
64  59 
66  22 

66  65 

67  42 

68  28 

69  10 
69  01 


68  08 
68  22 
68  26 
68  34 

68  46 

69  10 
69  29 
69  36 
69  87 

69  55 

70  08 
70  17 
70  32 
70  48 
70  36 


h.  m. 

2  20 
23 
26 
34 
36 


2 
2 
2 
2 


236 
236 
2  36 
2  37 
2  87 


86 
41 
41 
43 
44 

47 
48 
53 
69 


802 

806 
8  14 
3  14 
8  14 
8  28 


885 
845 
8  51 


853 
8  62 
8  49 
8  47 
8  50 
4  08 


4  11 
4  19 
4  17 
420 
4  21 

4  24 
4  81 
4  84 
487 
486 


482 
488 
4  84 
4  34 
4  35 


Standard  port  for 
reference. 


4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


37 
38 
38 
88 
40 

41 
41 
42 
43 
42 


Name. 


Page. 


Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro., 
Rio  de  Janeiro.. 
Rio  de  Janeiro., 

Rio  de  Janeiro., 
Rio  de  Janeiro., 
Rio  de  Janeiro., 
Rio  de  Janeiro., 
Rio  de  Janeiro. 

Rio  de  Janeiro.. 
Rio  de  Janeiro., 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro.. 

Rio  de  Janeiro.. 
Rio  de  Janeiro.. 
Rio  de  Janeiro-., 
Rio  de  Janeiro., 
Rio  de  Janeiro., 

Rio  de  Janeiro. 
Rio  de  Janeiro.. 
Rio  de  Janeiro., 
Rio  de  Janeiro.. 
Galveston , 


Buenos  Aires 
Buenos  Aires 
Buenos  Aires 

Buenos  Aires 
Buenos  Aires 
Buenos  Aires 
Puenos  Aires 

Sitka 

Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sikta 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitica 
Sitka 
Sitka 

Sitica 
Sitka 
Sitka 
Sitka 
Sitka 


183 
133 
133 
183 
183 

183 
133 
133 
133 
138 

133 
133 
133 
133 
133 

188 
183 
133 
133 
133 

188 
183 
133 
188 
129 


187 
137 
187 


187 
137 
187 
187 
169 
109 


169 
169 
169 
169 
169 

169 
169 
169 
169 
169 


169 
169 
169 
169 
169 

169 
169 
169 
169 
169 

169 
109 
169 
169 
169 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h. 

+  2 
+  1 
■+•  1 
+  1 
+  1 


m. 
08 
65 
62 
45 
25 


+  1  25 
+  1  10 
+  1  00 
+  055 
+  0  46 


+ 
+ 
+ 
+ 

+ 


0 
0 
0 
0 
0 


50 
81 
26 
16 
06 


004 
006 
000 
0  49 
084 


+ 
+ 

+ 
+ 


0 
0 
0 
0 
6 


26 
82 
08 
12 
04 


+  1  29 
-460 
-020 


000 
0  50 
220 
800 
254 
407 


+10  38 
+10  19 
+  9  49 
+  6  49 
+  3  34 

-  0  16 

-  2  06 

-  8  21 

-  8  41 
-4  01 


441 
428 
4  22 
4  21 
4  17 

406 
858 
854 
8  86 
827 

8  18 
2  61 
84 
18 
17 


2 

2 
2 


+ 
+ 
+ 
+ 
+ 


h,  in, 
0  68 
0  40 
0  87 
0  80 
008 


0 
0 
0 
0 
0 


08 
0^ 
16 
20 
29 


0  25 
0  44 

0  61 
069 

1  09 


21 
09 


1 
1 

000 
2  04 
1  51 


0 
0 
1 
1 

4 


61 
46 
18 
03 
80 


+  2  11 
-4  61 
+  004 


000 
0  41 
151 
889 
266 
408 


+10  84 
+10  20 
+  960 
+  6  49 
+  885 

-  0  16 

-  2  06 
-820 
-8  41 
-400 


440 
4  22 
4  21 
420 
4  16 

4  08 

868 
8  48 

8  28 
3  18 

808 
238 
21 
00 
04 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WaterSprings. 


feet, 
+  3.1 
4.4 
8.9 
8.7 
2.3 


2.6 
2.6 
2.3 
2.0 
2.6 

2.9 
0.7 
0.6 
1.4 
1.6 

0.9 
0.9 
0.0 
1.6 
0.5 


+  1.4 
+  2.6 
+  1.2 
+  2.2 
-  0.5 


-  0.2 

-  0.8 

+  1.8 


+ 
+ 
+ 


0.0 
1.4 
2.9 
8.0 
0.6 
4.8 


2 
2 
2 


+  8.9 
+11.7 
+16.8 
+  2.5 
+  6.7 

+  7.1 
+17.1 
+26.0 
+26.8 
+81.8 


+24.9 
+25.8 

+26.8 
+25.6 
+17.6 

+25.5 
+24.5 
+25.5 
+  6.7 
+  8.5 

+  9.5 
+10.2 

-  2.1 
^-  8.0 

-  2.1 


Jed. 

+0.8 

+0.4 

+0.8 

+0.8 

+0.1 

+0.2 
+0.2 
+0.1 
0.0 
+0.2 

+0.1 

-0.1 

-0.1 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 

-0.1 

0.0 
+0.2 

0.0 
+0.2 

0.0 


+0.2 
+0.1 
+0.2 


0.0 
+0.2 
+0.8 
+0.2 
-0.4 
+0.2 


+0.1 
+L1 
+L7 
-0.1 
+0.8 

+0.5 
+1.7 
+2.7 
+2.9 
+8.6 


+2.7 
+2.7 
+2.8 
+2.7 
+1.7 

+2.7 
+2.6 
+2.7 
+0.5 
+0.7 

+0.7 
+L0 
-0.7 
-0.8 
-0.7 


2.12 
2.60 
2.36 
2.82 
1.84 

1.92 
1.96 
1.S4 
1.72 
1.96 

2.04 
1.28 
1.20 
1.62 
1.60 

1.86 
1.36 
1.00 
1.60 
1.20 

1.62 
1.96 
1.44 
1..80 
0.67 


0.83 
0.78 
1.91 


LOO 
L69 
2.47 
2.63 
0.98 
1.69 


L49 
2.87 
2.90 
1.83 
1.69 

L85 
2.98 
4.00 
4.08 
4.61 


8.88 
8.91 
3.97 
3.98 
8.08 

3.93 
8.83 
8.93 
L81 
2.02 

2.12 
2.32 
0.80 
0.71 
0.80 
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Interval. 


Range  of  tide. 


;  Tropic  diurnal    ninmul  wrv** 
inequality.     I  »*«"»«"  ^a^e. 


Mean  sea  level 
above  plane  of— 


M 

B 


1 

2 
8 
4 

6 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 


26 
27 
28 


29 
30 
31 
32 
88 
84 


85 
86 
87 
88 
89 

40 
41 
42 
43 
44 


45 
46 
47 
48 
49 

60 
51 
52 
53 
54 

55 

56 
57 
58 
59 


Mean. 


HWI. 


A.  fit. 


4 
4 
4 
4 


88 
20 
17 
10 


8  50 

850 
885 
825 
820 
8  10 

8  15 
255 
2  50 
2  40 
280 

220 
280 
224 
185 
150 

2  50 
255 
220 
285 

[9  21] 


8  20 
2U0 
6  30 


650 
600 
430 
9  50 
9  48 
4  25 


10  60 
10  85 
10  06 


05 
60 


000 
10  85 
9  20 
9  00 
8  40 


800 
8  18 
8  19 
820 
8  24 

835 
8  43 

8  47 

9  05 
9  14 

923 

9  50 

10  07 

10  28 

10  24 


LWI. 


h.  tn. 
10  50 
10  82 
10  29 
10  22 
10  00 

10  00 
9  47 
987 
9  82 
928 

927 
907 
900 
8  52 
842 

8  80 
842 

9  51 

7  47 
800 

900 
905 
882 

8  47 
[8  12] 


2  06 
780 
000 


12  21 
1140 
10  80 
3  35 
3  88 
10  87 


4 

4 


88 
23 


8  53 

0  52 

10  08 

6  12 
428 
806 
2  47 
2  28 


1 
2 
2 
2 
2 


48 
06 
07 
06 
12 


25 
85 
40 
8  00 
3  10 


8  20 

3  60 

4  07 
4  28 
4  24 


Tropic. 


HHWI. 


A.  m. 


80a 
17o 
14a 
07a 
46a 


3  47a 
3  82a 
8  21a 
3  17a 
8  07a 


8  12a 
2  51a 
46a 
S6a 
27a 


2 
2 
2 


17a 
26a 
55a 

S8a 
46a 


2  47a 
2  52a 
16a 
82a 
255 


2 

2 

11 


8385 
2  20b 
6  425 


7025 
6  186 
4  405 
10  005 
9  306 
4  116 


LLWI. 


10  356 

10  246 

9556 

6  606 

3  376 

-  0  186 

10  25a 

9  10a 

8  51a 

8  82a 


7  51a 
809a 

8  10a 
8  11a 
8  14a 

8  26a 
8  34a 
888a 

8  52a 
902a 

9  11a 
9  89a 
9  47a 

10  07a 
10  04a 


A.  ffi. 
10  566 
10  376 
10  346 
10  276 
10  076 

10  066 
9536 
9446 
9886 
9296 

9  326 
9  156 
9096 
8596 
8  476 

8  856 

8  496 

9  886 

7  526 
8096 

'9  066 
9  116 

8  896 
8  536 
2  886 


1  276 
7  87a 
0326 


11  88a 
11  06a 
10  02a 
8  07a 
3  43a 
10  456 


4  46a 
4  SOa 
8  50a 

1  Ola 
10  116 

6  196 
4  296 
3  186 

2  526 
2  886 


1 
2 
2 
2 
2 


536 
116 
126 
186 
186 


806 
406 
456 
8  076 
3  176 


8  276 
8  576 
4  186 
4  406 
4  856 


Mean 
(Mn). 


feet, 
5.3 
6.5 
5.9 
5.8 
4.6 

4.8 
4.9 
4.6 
4.8 
4.9 

5.1 
8.2 
3.0 
8.8 
4.0 

3.4 
8.4 
2.5 
4.0 
8.0 

3.8 
4.9 
3.6 
4.5 
[0.4] 


1.5 
1.4 
8.4 


1.8 
8.0 
4.4 
4.5 
7.6 
12.8 


11.5 
18.8 
22.4 
10.8 
18.1 

14.8 
23.0 
80.9 
81.2 
35.6 


80.0 
80.2 
80.7 
80.4 
23.4 

80.4 
29.6 
80.4 
14.0 
16.6 

16.4 

17.9 

6.2 

5.5 

6.2 


Spring 

(Sg). 


feet. 
7.0 
8.5 
7.8 
7.6 
6.0 

6.8 
6.4 
6.0 
5.6 
6.4 

6.6 
4.2 
4.0 
5.0 
5.8 

4.5 
4.5 
8.5 
5.3 
4.0 

5.0 
6.4 
4.7 
5.9 
[0.5] 


2.0 
1.7 
4.0 


2.1 
8.6 
5.2 
5.8 

9.8 
15.8 


14.7 
23.5 
28.7 
18.2 
16.8 

18.8 
29.5 
39.6 
40.0 
45.6 


38.5 
38.7 
39.4 
89.0 
30.0 

39.0 
88.0 
89.0 
18.0 
20.0 

21.0 

23.0 

7.9 

7.0 

8.0 


Neap 

(Vp). 


feet. 
3.8 
4.1 
8.7 
8.6 
2.9 

8.0 
8.1 
2.9 
2.7 
8.1 

8.8 
2.0 
1.9 
2.4 
2.5 

2.8 
2.3 
1.1 
2.5 
1.9 

2.4 
8.1 
2.2 
2.8 
[0.1] 


0.9 
1.1 
2.7 


1.4 
2.8 
8.4 
8.5 
5.1 
8.2 


7.7 
12.3 
15.0 

6.9 

8.8 

9.6 
15.4 
20.7 
20.9 
23.9 


20.1 
20.2 
20.6 
20.4 
15.7 

20.4 
19.8 
4 
4 
5 


20. 

9. 

10. 


11.0 

12.0 

4.2 

3.7 

4.2 


Great 
tropic 

(Gc). 


feet. 
6.0 
7.2 
6.6 
6.5 
5.2 

5.4 
5.5 
5.2 
4.9 
5.5 

6.7 
8.7 
8.5 
4.8 
4.5 

3.9 
8.9 
2.8 
4.5 
8.5 

4.8 
5.5 
4.1 
5.1 
1.0 


1.9 
8.5 
4.7 


2.8 
4.2 
5.9 
5.9 
7.7 
13.9 


13.0 
20.2 
24.5 
11.7 
14.7 

16.0 
25.2 
83.4 
38.7 
3o.  o 


32.4 
32.6 
83.2 
32.8 
25.6 

32.8 
32.0 
32.8 
15.7 
17.4 

18.2 

19.8 

7.3 

5.5 

7.3 


HWQ. 


feet. 
0.6 
0.6 
0.6 
0.6 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.6 
0.4 
0.4 
0.5 
0.5 

0.4 
0.8 
0.2 
0.8 
0.4 

0.5 
0.5 
0.5 
0.5 


0.8 
0.8 
1.8 


1.4 
1.7 
2.1 
2.1 
1.3 
1.7 


1.6 
2.1 
2.8 
1.5 
1.7 

1.8 
2.8 
2.7 
2.7 
2.9 


2.6 
2.6 
2.7 
2.6 
2.3 


2. 
2. 
2. 
1. 
1. 


1.9 
2.0 
1.2 
1.1 
1.2 


LWQ, 


feet. 
0.8 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.5 
0.6 
0.7 
0.8 
0.9 

1.0 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 


0.1 
0.6 
0.8 


0.6 
0.7 
0.9 
0.9 
2.1 
2.7 


2.6 
8.3 
3.6 
2.5 
2.8 

2.9 
8.7 
4.8 
4.8 
4.6 


4.2 
4.2 
4.8 
4.2 
8.7 

4.2 
4.2 
4.2 
2.9 
3.0 

8.1 
8.3 
1.9 
1.8 
1.9 


Tropic 
HW 

inter- 
val. 


A.  m. 
15  00 


801 


Tropic 
range. 


1  88 


19  36 


20  09 


■  •  «  •  I 


feet. 
0.6 
0.7 
0.6 
0.6 
0.5 

0.6 
0.6 
0.5 
0.5 
0.6 

0.8 
0.7 
0.8 
0.9 
1.0 


8.1 
8.9 
4.8 
2.9 
3.8 

8.4 
4.4 
5.1 
5.1 
5.4 


5.0 
5.0 
5.0 
5.0 
4.4 

5.0 
5.0 
5.0 
8.4 
3.6 

3.7 
8.8 
2.8 
2.1 
2.8 


Predic- 
tions. 


1.1 

2.2 

1.2 

2.2 

1.2 

1.8 

1.1 

2.6 

1.1 

2.0 

1.1 

2.5 

1.1 

8.2 

1.1 

2.4 

1.1 

8.0 

0.9 

0.8 

0.8 

1.0 

1.0 

0.9 

2.0 

2.0 

1.4 

1.0 

1.9 

1.8 

2.3 

2.6 

2.8 

2.6 

2.5 

4.9 

8.2 

7.9 

feet. 

feet. 

3.5 

2.9 

4.2 

3.5 

8.9 

3.2 

8.8 

3.2 

3.0 

2.6 

8.2 
8.2 
8.0 
2.8 
3.2 

8.3 
2.1 
2.0 
2.5 
2.6 


7.4 

11.8 

14.4 

6.6 

8.4 

9.2 
U.S 
19.8 
20.0 
22.8 


19.2 
19.4 
19.7 
19.5 
15.0 

19.5 
19.0 
19.5 
9.0 
10.0 

10.5 

11.5 

4.0 

8.5 

4.0 


Tropic 
LLW. 


2.7 
2.7 
2.6 
2.4 
2.7 

8.2 
1.9 
1.8 
2.2 
2.3 

4.0 
2.8 
1.6 
2.4 
1.9 

2.6 
2.9 
2.2 
2.7 
0.6 


0.9 
1.7 
2.1 


1.2 
1.9 
2.7 
2.7 
4.5 
6.7 


6.7 

10.4 

12.5 

6.0 

7.6 

8.4 
12.9 
17.1 
17.2 
19.5 


16.6 
16.7 
17.0 
16.8 
13.1 

16.8 

16.4 

16.8 

8.1 

8.9 

9.3 
10.2 
8.8 
8.4 
8.8 


Varia- 
tion of 
the  com- 
pass. 


West. 

o 

16.5 
16.0 
15.5 
14.0 
14.0 

14.0 
14.0 
14.0 
13.5 
18.5 

14.0 
12.5 
12.0 
12.0 
11.5 

11.0 
10.5 

9.5 

8.5 

7.5 

7.0 

4.0 

4.0 

4.0W 

0.5E. 


2.5 
5.0 
6.0 


6.5 
6.5 
6.0 
6.0 
6.5 
10.0 


11.0 
12.0 
12.0 
12.0 
18.0 

14.5 
16.0 
16.5 
17.0 
17.0 


17.0 
17.0 
17.5 
17.5 
17.5 

17.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.5 
18.5 
18.5 
18.5 
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TABLE  3.— TIDAL  DIFFERENCES 


I 


1 

2 
8 
4 
5 

7 

8 

9 

10 

11 
12 
18 
14 
15 


16 
17 
18 
19 
20 


21 
22 
23 
24 


26 
26 
27 
28 
29 

SO 
81 
82 
38 
34 
35 


86 
87 
88 
89 
40 

41 
42 
43 
44 

45 


46 
47 
48 
49 
60 

51 
52 
53 
54 
55 


Station. 


SOUTH  AMERICA  (South  akd 
East  CoAFre)~Contlnued. 

MAGELLAN  BTBAiT— Continued. 


Santa  Masdalena  Island 

Sandy  Point 

PortF&mine 

Cape  San  Isidro 

Cape  Froward 


Woods  Bay 

Port  Gallant,  Forteacue  Bay. 

BorjaBay 

Swallow  Bay 

Playa  Parda  Cove 


Port  Angosto, 
Sylvia  Cove  . 
PortTamar... 
Tuesday  Bay 
Cape  Pillar.. 


DETACHED  ISLANDS. 


As  Rocas  Reef  Light 

Fernando  Noronna 

Trinidad  Islands 

Martin  Vaz  Islets...  

South  Oeorgfla  (Royal  Bay) . 

FALKLAND  ISLANDS. 

Port  Louis,  Berkeley  Sound. 

Bay  of  Harbors 

Port  Stephens 

PortEgmont 


TIBRRA  DEL  FUBQO. 


San  Sebastian  Bay 

CapePenas 

Cape  San  Diego 

Staten  Island,  east  end. 
OoreeRoad 


St.  Martin  Cove,  Hermlte  I. 
Caps  Horn  (Orange  Bay) . . 

Diego  Ramlres  Islands 

New  Year  Sound 

Nolr  Island 

Week  Island 


Qeographic  position. 


Lati- 
tude. 


SOUTH  AMERICA  (W 
Coast). 


PATAGONIA— continued. 

WettcocuL 

Eyansrelistas  Island 

Quia  Narrows 

Port  Henry,  Gulf  of  Trinidad 

English  Narrows 

Port  Barbara,  PenasGulf 

Port  Otway,  Penas  Gulf 

San  Andres  Bay 

CapeTaytao,  Anna  Pink  Bay 

Vallenar  Road 

Port  Low 

CHILE. 

Huafo  or  No  Mans  Island 

Cucao  Bay,  Chiloe  Island 

Port  Quelion,  Chiloe  Island 

Castro,  Chiloe  Island 

Calbuco,  Ancud  Gulf 

Port  Montt,  Reloncavi  Sound 

Chacao  Narrows 

Port  San  Carlos  de  Ancud,  Chiloe  I 

Maullin,  Maullin  River 

Bueno  River  Entrance 


SotUh. 

O      I 

52  56 
58  10 

53  88 
58  47 
58  54 

58  48 
63  42 
53  32 
58  80 
58  19 

68  14 
52  59 
52  56 
52  51 
62  43 


8  51 

860 

20  80 

20  29 

64  81 


61  29 

62  15 
62  12 
61  18 


63  15 

63  62 

64  42 

54  45 
56  12 

55  61 
66  81 

56  28 
55  80 
54  26 
53  12 


52  21 
50  45 
50  03 
49  04 
48  01 

46  54 
46  28 
46  47 
45  16 
48  50 


43  86 
42  40 
48  08 
42  28 
4147 

41  80 
41  49 


41 
41 


52 
36 


40  14 


Longitude. 


Arc. 


Time. 


TTett. 


70  35 
70  54 
70  69 

70  65 

71  18 

7188 

72  00 
72  29 

72  48 

73  00 

78  22 

73  88 
78  46 

74  27 
74  42 


88  49 
82  26 
29  22 
28  68 
86  01 


68  00 

69  16 
60  40 
60  06 


68  27 

67  38 

66  10 

68  46 

67  06 

67  88 

68  05 

68  43 

69  06 
78  08 
74  21 


75  08 

74  27 

75  18 

74  21 

76  24 

75  22 
75  80 
75  06 
74  85 
73  67 


74  48 
74  06 
78  39 
73  46 
73  11 

72  66 
78  32 

73  61 
73  36 
73  42 


442 
444 
4  44 
4  44 
446 


4 
4 

4 
4 
4 

4 
4 
4 
4 
4 


47 
48 
60 
61 
62 

58 
64 
55 

68 
60 


2  16 
2  10 
1  67 

1  66 

2  24 


862 
3  57 
408 
400 


4 

4 
4 
4 
4 

4 
4 
4 
4 
4 
4 


84 
80 
21 

15 
28 

80 
32 
35 
36 
52 
57 


Standard  port  for 
reference. 


Name. 


Sitica 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 

Sitka 

Sitka 

Cape  Horn. 
Cape  Horn. 

Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 


Kingstown 
Kingstown 

Apia 

Apia 

Singapore . 


Sitica 

Sitka 
Sitka 
Sitka 


Page. 


Sitka 

Sitka 

Sitka 

Tientsin  Entrance 
Tientain  Entrance 


Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 


6  01 

458 

6  01 

4  67 

502 

5  01 

502 

500 

458 

466 

469 

466 

465 

4  56 

453 

452 

4  54 

465 

454 

456 

Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn, 

Cape  Horn. 
Cape  Horn. 
Cape  Horn. 
Cape  Horn, 
Cape  Horn. 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 


169 
169 
169 
169 
109 

169 
169 
169 
141 
141 

141 
141 
141 
141 
141 


821 
321 
221 
221 
206 


109 
169 
169 
169 


109 
169 
169 
189 
189 

141 
141 
141 
141 
141 
141 


Tidal  dlflerenoea. 


141 
141 
141 
141 
141 

141 
141 
141 
141 
141 


146 
146 
146 
146 
145 

146 
145 
146 
145 
146 


Time. 


HW. 


LW. 


Local  time. 


h.  M. 

-2  16 
-188 

-  0  43 

-  020 
+  0  12 

+  089 
+  1  06 
+  1  89 
+10  46 
+10  24 

+10  02 
+  968 
+  948 
+  087 
+  926 


+ 
+ 


642 
687 
804 
809 
240 


7  11 
6  52 
507 
522 


'  5  51 

•  609 

•  8  21 
-10  47 
•11  16 


0 
0 
0 
0 
1 
1 


84 
00 
17 
18 
12 
42 


-2  87 
-1  22 
-8  02 
-2  82 
-3  17 

-8  22 
-8  27 
-8  82 
-8  42 
-8  87 


+2  88 
+2  28 
+8  28 
+8  49 
+8  68 

+3  26 
+3  88 
+2  52 
+8  08 
+2  48 


h,  m. 
203 


25 
80 
07 
26 


+  0  49 
+  1  18 
+  1  44 
+10  48 
+10  24 

+10  01 
+  962 
+  9  47 
+  986 
+  925 


+ 

+ 


665 
660 
804 
809 
282 


7  27 
6  51 
606 
5  21 


-  6  60 

-  608 

-  8  20 
-1126 

11  68 


0 
0 
0 
0 
1 
1 


16 
00 
17 
IS 
12 
42 


-2  87 
-0  65 
-8  00 
-2a5 
-8  16 

-3  20 
-3  25 
-8  82 
-8  42 
•8  86 


+2  34 

+2  27 
+8  24 
+8  65 
+4  09 

+3  87 

+8  49 
+2  54 
+8  10 
+2  47 


Height. 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WaterSpringt, 


fed. 

-  0.4 

-  4.8 

-  8.9 

-  2.1 

-  8.0 

-  2,1 

-  2.1 

-  4.8 
+  0.2 

-  0,8 

-  0.7 

-  0.4 
+  1.2 
+  1.0 

-  0.7 


-  1.0 

-  4.6 
+  0.6 
+  0.2 

-  4.8 


-  6.4 

-  6.0 

-  2.9 
+  0.8 


8.5 
1.1 
0.4 
L6 
2.4 

0.0 
0.0 
0.2 
0.2 
0.0 
0.0 


feet. 

—0.4 

-0.9 

-0.9 

-0.7 

-0.8 

-0.7 
-0.7 
-0.9 
0.0 
-0.1 

-0.1 
0.0 
0.0 
0.0 

-0.1 


+0.2 
-0.2 
+0.2 
+0.2 
-1.0 


— LO 
-LO 
-0.6 
-0.8 


+0.7 
-0.8 
-0.4 
-1.1 
-1.2 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


+ 
+ 


0.4 
2.0 
0.8 
1.2 
0.4 

0.4 
0.0 
0.4 
0.4 
1.4 


+  1.8 
+  1.1 
+  9.6 
+12.5 
+  9.6 

+13.4 
+10.7 
+  1.8 
+  8.6 
+  2.9 


0.0 
0.0 
-0.1 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


+0.2 
+0.1 
+1.2 
+1.5 
+1.2 

+1.6 
+1.8 
+0.2 
+0.6 
+0.8 


1.00 
0.60 
0.61 
0.80 
0.71 

0.80 
0.80 
0.56 
1.07 
0.96 

0.86 
0.90 
1.26 
1.24 
0.86 


0.85 
0.61 
1.18 
1.02 
0.29 


0.48 
0.48 
0.71 
1.07 


2.02 
1.19 
1.00 
0.94 
0.82 

1.02 
1.00 
1.07 
1.07 
1.02 
1.00 


0.98 
1.45 
0.95 
1.26 
1.12 

1.12 
1.<B 
0.98 
0.98 
1.81 


1.66 
1.81 
8.76 
4.61 
8.78 

4.84 
4.08 
1.61 
2.00 
1.84 
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n 

0 
2 

Interval. 

m 

Range  of  tide. 

Tropic  diurnal    tw.,,««i  «««« 
Inequality.      I>li™al  wave. 

Mean  sea  level 
above  planeof- 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
CSg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 

tiODS. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

East. 

1 

2 
8 
4 
5 

A.  flI. 

10  25 

11  08 
1158 

12  21 
028 

425 
508 

5  58 

6  21 
653 

A.  171. 

10  07a 

10  88a 

11  85a 

12  01a 
0  075 

A.  m. 
4855 

5  175 

6  115 
6825 
7055 

feet. 
7.7 
3.9 
4.7 
6.2 
5.5 

feet. 
9.9 
5.0 
6.0 
8.0 
7.0 

feet. 
5.2 
2.6 
3.1 
4.2 
3.7 

feet 
8.9 
4.8 
5.7 
7.3 
6.5 

feet. 
1.3 
0.9 
1.0 
1.2 
1.1 

feet. 
2.1 
1.5 
1.7 
1.9 
1.8 

A.  m. 

feet. 
2.5 
1.8 
2.0 
2.3 
2.1 

feet. 
5.0 
2.5 
3.0 
4.0 
8.5 

feet. 
4.6 
2.6 
3.0 
3.8 
3.4 

o 

18.5 
18.5 
19.0 
19.0 
19.0 

6 
7 
8 
9 
10 

054 
1  20 
1  54 
168 
1  31 

7  16 
7  40 
•8  11 
806 
744 

0345 
1  005 
1  305 
1  885 
1  155 

7  275 

7  515 
8255 
8805 

8  075 

6.2 
6.2 
4.3 
4.5 
4.0 

8.0 
8.0 
5.5 
5.0 
4.5 

4.2 
4.2 
2.9 
8.9 
3.5 

7.3 
7.3 
5.2 
6.0 
5.4 

1.2 
1.2 
1.0 
1.7 
1.6 

1.9 
1.9 
1.6 
1.2 
1.1 

2.3 
2.3 
1.9 
2.1 
2.0 

4.0 
4.0 
2.8 
2.5 
2.2 

8.8 
3.8 
2.8 
2.9 
2.6 

19.5 
19.5 
19.5 
20.0 
20.0 

11 
12 
13 
14 
15 

109 
100 
055 
044 
082 

7  21 
7  12 
707 
656 
645 

0525 
0485 
0  415 
0305 
0  155 

7455 
7865 
.7  275 
7  165 
7095 

3.6 
3.8 
5.8 
5.2 
8.6 

4.0 
4.3 
6.0 
5.8 
4.0 

3.1 
8.8 
4.6 
4.5 
3.1 

4.9 
5.2 
6.9 
6.8 
4.9 

1.5 
1.6 
1.9 
1.9 
1.5 

1.1 
1.1 
1.3 
1.3 
1.1 

•  •  •*«  •  «  •  « 

1.9 
2.0 
2.3 
2.3 
1.9 

2.0 
2.2 
3.0 
2.9 
2.0 

2.4 
2.5 
8.4 
8.3 
2.4 

20.0 
20.0 
20.0 
20.0 
20.5 

Wed. 

16 
17 
18 
19 
20 

505 
500 
840 
835 

7  19 

11  18 

11  18 

958 

948 

1  11 

7.5 
4.5 
3.0 
2.6 

1.7 

lO.O 
6.0 
4.0 
8.5 
2.3 

4.6 
2.7 
1.8 
1.6 
0.8 

5.0 
8.0 
2.0 
1.8 
1.2 

'■■"i.*2* 

17.5 
18.0 
18.5 
18.5 
4.5 

■■•■•••• 

1 

6  3J(i 

1  285 

2.1 

0.3 

1.0 

2  24 

1.0 

Eaut. 

21 
22 
23 
24 

5  81 
550 
785 
7  20 

1127 

12  08 

1  23 

108 

504a 
526a 
7  14a 
706a 

1148a 

12  18a 

1855 

1  185 

3.8 
8.7 
5.5 
8.3 

4.3 

4.8 

7.1 

10.7 

2.2 
2.5 
3.7 
5.6 

4.1 
4.6 
6.5 
9.6 

0.9 
0.9 
1.1 
1.4 

1.4 
1.5 
1.8 
2.2 

124 

1.7 
1.7 
2.1 
2.6 

2.2 
2.4 
8.6 
5.4 

2.2 
2.4 
3.4 
4.9 

10.5 
11.5 
12.5 
12.0 

25 
26 
27 
28 
29 

660 
682 
420 
4  19 
350 

038 

020 

10  38 

10  82 

10  03 

688a 
6  16a 
402a 
4  07a 
3  37a 

0455 

0295 

10  43a 

10  49a 

10  22a 

15.6 
9.2 
7.7 
6.9 
6.0 

20.0 

11.8 

9.9 

7.8 

6.7 

10.5 
6.2 
5.2 
6.0 
5.2 

17.4 

10.6 

8.9 

8.7 

7.7 

1.9 
1.6 
1.8 
2.1 
2.0 

3.0 
2.3 
2.1 
1.4 
1.4 

3.6 
2.8 
2.5 
2.6 
2.5 

10.0 
5.9 
5.0 
3.9 
8.4 

8.9 
5.4 
4.6 
4.2 
3.7 

17.5 
17.0 
16.0 
15.0 
17.0 

SO 
81 
32 
88 
84 
85 

407 
3  83 
360 
320 
220 
160 

10  02 
946 

10  08 
938 
883 
808 

8  52a 
8  11a 
335a 
305a 
204a 
1  34a 

10  24a 
922a 

10  24a 
9  54a 
855a 
825a 

4.3 
4.2 
4.5 
4.5 
4.3 
4.2 

4.8 
4.8 
5.0 
5.0 
4.8 
4.7 

3.8 
3.4 
3.9 
3.9 
3.7 
3.7 

5.8 
5.9 
6.0 
6.0 
5.7 
5.6 

1.7 
2.0 
1.7 
1.7 
1.7 
1.7 

1.2 
1.8 
1.2 
1.2 
1.1 
1.1 

119 
048 

2.1 
2.6 
2.1 
2.1 
2.1 
2.1 

2.4 
2.4 
2.5 
2.5 
2.4 
2.4 

2.8 
2.9 
2.9 
2.9 
2.7 
2.7 

18.0 
18.0 
18.0 
18.0 
20.0 
20.5 

86 
87 
88 
89 

40 

055 
2  10 
080 
100 
0  15 

708 
850 
645 
740 
630 

0  39a 

1  57a 
0  14a 
0  46a 
000a 

7  81a 
908a 
7  07tt 
7  59a 
6  51a 

3.9 
6.1 
4.0 
5.3 
4.7 

4.4 

6.9 
4.5 
6.0 
5.3 

3.4 
5.3 
3.5 
4.6 
4.1 

5.3 
7.5 
5.4 
6.9 
6.2 

1.6 
2.0 
1.6 
1.9 

1.8 

1.1 
1.4 
1.1 
1.3 
1.2 

2.0 
2.5 
2.0 
2.3 
2.2 

2.2 
3.4 
2.2 
3.0 
2.6 

2.5 
3.8 
2.6 
3.3 
3.0 

20.5 
20.0 
20.0 
19.0 
19.5 

41 
42 
43 
44 
45 

0  10 

005 

000 

12  15 

12  20 

625 
620 
6  13 
603 
6  10 

—  005a 

—  0  11a 

—  0  16a 

11  695 

12  075 

646a 
6  42a 
636a 
626a 
629a 

4.7 
4.3 
3.9 
3.9 
5.5 

5.3 
4.8 
4.4 
4.4 
6.2 

4.1 
3.7 
3.4 
8.4 

4.8 

6.2 
5.7 
5.3 
5.3 
7.1 

1.8 
1.7 
1.6 
1.6 
1.9 

1.2 
1.1 
1.1 
1.1 
1.3 

2.2 
2.1 
2.0 
2.0 
2.8 

2.6 
2.4 
2.2 
2.2 
3.1 

3.0 
2.7 
2.5 
2.5 
3.4 

19.0 
19.0 
19.0 
18.5 
18.5 

46 
47 
48 
49 
50 

12  10 

12  05 

035 

0  01 

1  10 

600 
553 
650 
6  21 
785 

12  055 
11  595 

0  31a 
—  0  02a 

106a 

629a 
623a 
7  14a 
6  37a 
758a 

4.7 

4.0 

11.4 

14.0 

11.5 

6.1 

5.2 

14.7 

18.0 

14.8 

3.1 
2.6 
7.5 
9.1 
7.5 

5.7 

4.9 

13.0 

15.7 

13.1 

2.1 
1.9 
3.3 
8.6 
3.3 

0.5 
0.4 
0.7 
0.8 
0.7 

2.1 
1.9 
3.3 
8.6 
3.3 

3.0 
2.6 
7.4 
9.0 

7.4 

2.5 
2.1 
5.9 
7.2 
6.0 

18.0 
17.5 
17.5 
17.5 
17.0 

61 
52 
58 
54 

55 

088 
050 
004 
020 
000 

708 
7  15 
620 
686 
6  13 

085a 
0  47a 

—  0  01a 
0  15a 

—  005a 

7  19a 
7  32a 

6  49a 

7  01a 
639a 

14.7 

12.4 

4.6 

6.1 

5.6 

19.0 

16.0 

5.9 

7.9 

7.2 

9.7 
8.1 
3.0 
4.0 
3.7 

16.5 

14.0 

5.6 

7.2 

6.7 

3.7 
3.4 
2.1 
2.4 
2.3 

0.8 
0.7 
0.5 
0.5 
0.5 

3.7 
3.4 
2.1 
2.4 
2.3 

9.5 
8.0 
3.0 
4.0 
3.6 

7.6 
6.4 
2.4 
3.2 
2.9 

17.0 
17.0 
17.5 
17.5 
17.0 

884 


TABLE  3.— TIDAL  DIFFERENCES 


Station. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

81 
82 
83 
84 
85 

86 
87 
88 
89 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
60 

51 
52 
53 
54 
55 


56 
57 
58 
59 
60 


SOUTH  AMERICA  (Wbbt 
Coast)— Continued. 

CHI  LE--conti  nued. 

West  cotiu^— Continued. 

Chaihuin  Bav 

Corral.  Port  Valdlvla 

Valdivia 

Queule 

Imperial  or  Cautin  River  Entrance 

Mocha  Island 

Lebu,  Lebu  River 

Yafiez  Cove 

Santa  Maria  Island  Light 

Lota,  Arauco  Bay 

Talcagnano,  Concepcion  Bay 

Tom^,  Concepcion  Bay 

Dlchato,  Coliumo  Bay 

Buchupureo 

Curanipe 

Maule  River  Entrance 

Constitucion,  Maule  River 

Llico 

Pichilemo 

Matanza  Anchorage 

Toro  Point 

Juan  Fernandez  Island 

Port  San  Antonio 

Quintal  Road 

VALPARAISO 

Quintero  Bay 

Po  rt  Papudo 

Pichidanqui 

Vil08 

OscuroCove 

Tongoi 

Guayacan,  Port  Herradura 

Coquimbo 

Totoralillo 

Pefla  Blanco  Road 

Port  Huasco 

PortCarrizal  Bajo 

PortCopiapo 

Caldera 

Port  Flamenco 

Chai&aral  de  las  Animas 

Lavata  Bay 

PortTaltal 

Grande  Point 

.PapoflO 

Blanco  Encalada  Road 

Antofagasta,  Moreno  Bay 

Ban  Luciano,  Mejillonesdel  Sur  B. 

Cobija 

Tocopilla 

Point  Lobos 

Iquique 

BuenaCove 

Pisagua  River . ,. 

Arica '. 


PEBU. 


IloRoad 

Islay  Road 

Port  San  Juan 
Pisco  Bay 


Geographic  position.  \ 


Standard  port  for 
reference. 


Lati- 
tude. 


South. 
o    / 

39  58 
39  53 
39  50 
89  23 
38  48 

88  20 
37  87 
87  22 

37  OS 

87  06 

36  48 
36  37 
36  82 
36  04 
85  48 

35  19 
85  20 
84  45 
^28 
33  58 

38  46 

88  88 
83  84 
83  11 
83  02 

82  46 
82  30 
82  06 
81  54 
81  28 

80  15 
29  58 
29  57 
29  29 
28  43 

28  27 
28  04 
27  20 

27  04 
26  84 

26  20 
25  39 

25  25 

26  07 
26  03 

24  22 

28  88 
23  06 
22  84 
22  05 

21  05 
20  12 
19  52 
19  33 
18  28 


Longitude. 


Arc. 


Time. 


West. 


73  87 
78  27 
73  18 
73  14 
78  23 

78  57 
78  42 
73  41 
73  82 
78  11 

73  08 
72  50 
72  68 
72  47 
72  38 

72  25 
72  24 
72  07 
72  00 
71  54 

71  48 
78  63 
71  39 
71  42 
71  39 

71  81 
71  28 
71  88 
71  82 
71  87 

71  81 
71  28 
7122 
71  21 
71  23 

71  15 
71  12 
70  59 
70  52 
70  44 

70  41 
70  44 
70  84 
70  30 
70  30 

70  34 
70  25 
70  28 
70  18 
70  13 

70  18 
70  10 
70  09 
70  14 
70  20 


A. 
4 
4 

4 

4 
4 

4 
4 

4 
4 
4 

4 
4 
4 

4 

4 

4 
4 
4 
4 

4 

4 
6 
4 
4 

4 

4 

4 
4 
4 

4 

4 
4 
4 
4 

4 

4 
4 
4 
4 
4 

4 

4 
4 
4 
4 


4  42 
4  42 
4  42 
4  41 
441 


4 
4 
4 
4 
4 


41 
41 
41 
41 
41 


m. 
54 
54 
53 
53 
64 

56 
56 
55 
54 
53 

53 
52 
52 
51 
51 

50 
50 
48 

48 
48 

47 
16 
47 
47 

47 

46 
46 
46 
46 
46 

46 
46 
45 
46 
46 

45 
46 
44 
43 
43 

43 
43 
42 
42 
42 


Name. 


Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso, 
Valparaiso. 
Valparaiso 
Valparaiso 
Valparaiso 


Page, 


146 
146 
146 
146 
145 

146 
146 
146 
145 
145 

146 
146 
145 
146 
145 

146 
146 
145 
146 
145 

146 
146 
146 
146 
146 

145 
146 
146 
146 
145 

146 
146 
146 
146 
145 

146 
146 
146 
146 
146 

146 
146 
146 
146 
145 

145 
146 
146 
146 
145 

146 
146 
145 
145 
145 


CailaoBay 12 


17  85 

71  23 

4  46 

16  58 

72  10 

4  49 

16  20 

76  09 

6  01 

13  40 

76  14 

6  a") 

12  02 

77  09 

509 

Valparaiso 146 

Valparaiso 145 

Valparaiso 145 

VaIparai!<o 145 

Valparaiso !  145 


Tidal  differences. 


Time. 


HW. 


LW. 


Local  time. 


h.  M, 

+1  23 
+0  48 
+1  48 
+0  41 
+0  23 


+0  43 
+0  38 
+0  83 
+0  83 
+0  28 

+0  27 
+0  28 
+0  29 
+0  80 
+0  44 

+0  08 
+0  29 
+0  20 
+0  16 
+0  12 

+0  08 
-0  06 
+0  07 
+0  02 
000 

-0  02 
-0  05 
-0  07 
-0  11 
-0  17 

-0  22 
-0  27 
-0  89 
-0  47 
-1  08 

-1  14 
-0  47 
-1  16 
-0  47 
-0  87 

-0  82 
-0  27 
-0  17 
-0  02 
-0  07 

+0  18 
-0  82 
-0  02 
+0  07 
-0  42 

-0  87 
-1  02 
-1  02 
-1  06 
-1  48 


h.  m. 
+1  22 
+0  47 
+1  44 
+0  89 
+0  21 

+0  41 
+0  86 
+0  29 
+0  29 
+0  24 

+0  25 
+0  27 
+0  29 
+0  81 
+0  44 

+0  09 
+0  80 
+0  22 
+0  16 
-0  06 

+0  09 
-0  05 
+0  08 
+0  08 
000 

-0  01 
-0  04 
-0  06 
-0  10 
-0  16 

-0  21 
-0  26 
-0  88 
-0  46 
-1  10 

-1  16 
-0  48 
-1  18 
-0  49 
-0  39 

-0  84 
-0  29 
-0  19 
-0  04 
-0  09 

+0  11 
-0  84 
-0  04 
+0  05 
-0  44 

-0  89 
-I  04 
-1  04 
-1  06 
-1  49 


Height. 


Ratio 

of 
ranges. 


Time  meridiany 
75°  W. 


HW. 


LW. 


Mean  Low 
Water  Uprinffg. 


56 
09 
49 
15 
40 


-1  67 

-2  10 

2  60 

-8  16 

8  41 


fed. 
+0.4 
+1.4 
0.0 
+0.8 
+1.0 

-0.6 
+0.8 
+1.2 
+L8 
+0.8 

+L2 
+1.0 
+0.8 
-0.7 
-0.6 

-0.8 
0.0 

+0.1 
0.0 
0.0 

-0.2 

-0.2 

0.0 

0.0 

0.0 

+0.1 
+0.1 
0.0 
+0.2 
+0.4 

+0.1 
+0.7 
+0.8 
+0.8 
+0.4 

+0.8 
+0.8 
+1.0 
+0.8 
+1.0 

+0.8 
+  1.0 
+0.8 
+1.0 
+0.8 

-0.4 

+0.7 

0.0 

0.0 

+0.8 

+0.8 
+1.0 
+L8 
+1.0 
+1.4 


+1.2 
+2.0 
0.0 
-0.2 
-0.4 


/eel. 
0.0 

+0.2 
0.0 
0.0 
0.0 

-0.2 
0.0 
0.0 

+0.2 
0.0 

0.0 

0.0 

0.0 

-0.1 

-0.1 

-0.1 
0.0 

-0.1 
0.0 
0.0 

-0.2 
0.0 
0.0 
0.0 
0.0 

-0.1 

-0.1 

0.0 

0.0 

0.0 

-0.1 

+0.1 

0.0 

0.0 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

«.o 
.0 
0.0 
0.0 
0.0 

0.0 
+0.1 
0.0 
0.0 
0.0 

0.0 
0.0 

+0.1 
0.0 

+0.2 


0.0 
+0.2 
0.0 
0.0 
0.0 


1.09 
1.41 
0.99 
•1.25 
1.28 

0.86 
1.26 
1.35 
1.66 
1.25 

1.35 
1.28 
1.26 
0.79 
0.86 

• 

0.92 
0.99 
L05 
1.02 
LQ2 

0.96 
0.96 
L02 
0.99 
LOO 

L05 
1.06 
0.99 
L09 
1.16 

L06 
L18 
1.25 
L26 
L09 

1.26 
L25 
L28 
1.25 
L28 

1.25 
1.28 
1.25 
1.28 
1.25 

0,89 
1.18 
0.99 
1.02 
1.22 

l.'2S 
1.28 
1.38 
1.28 
1.41 


1.85 
1.66 
0.99 
0.95 
0.89 
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B 


Interval. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 


41 
42 
43 
44 
45 


Mean. 


Tropic. 


HWI.  '   LWI. 


h.  tn. 
11  00 

10  25 

11  25 
10  18 
10  00 

10  20 
10  15 
10  10 
10  10 
10  05 

10  04 
10  05 
10  06 
10  07 
10  21 


16 

9  45 

17 

10  06 

18 

9  57 

19 

953 

20 

9  49 

21 

945 

22 

930 

28 

9  44 

24 

989 

25 

937 

26 

985 

27 

982 

28 

980 

29 

926 

80 

920 

81 

9  15 

82 

9  10 

88 

858 

34 

850 

85 

829 

86 

823 

37 

850 

88 

821 

39 

850 

40 

900 

905 
9  10 
920 
9  85 
930 


46 

950 

47 

905 

48 

9  35 

49 

944 

50 

855 

51 

62 
58 
54 
55 


56 
57 
58 
59 
60 

1 L 


900 
835 
8  35 
882 
7  49 


7  66 

7  89 
6  47 
6  16 
5  47 


h.  tn. 


48 
18 
10 
05 
47 


4  07 
4  02 
855 
8  55 
8  50. 

8  51 
8  53 
355 

3  67 

4  10 

335 
8  56 
348 
3  42 
3  20 

385 
3  20 
384 
329 
8  26 

825 
322 
820 
3  16 
3  10 

305 
300 
2  48 
240 
2  16 


2 
2 
2 
2 
2 


10 

38 
08 
87 
47 


2  52 

2  57 

3  07 
822 
3  17 

8  87 
2  52 
322 
8  81 
2  42 


2 
2 
2 
2 
1 


47 
22 
22 
20 
87 


1  43 
1  27 
085 
004 
12  00 


HHWI. 


A.  m. 
10  546 

10  205 

11  185 
10  125 

9545 

10  135 
10  096 
10  046 
10  056 
9  596 

9586 

9  596 

10  006 

10  006 

10  146 

9  886 
9596 
9  516 
9  476 
9  486 

9886 
9236 
9886 
9  826 
9  806 

9296 
9266 
9286 
9206 
9  146 

9096 
9046 
8526 
8  446 
8286 

8  176 
8  446 
8  156 
8  446 
8  546 

8  596 

9  046 
9  146 
9  296 
9  246 

9  446 

8  596 

9  286 
9  386 
8  496 

8  546 
8  296 
8  296 
8266 
7  446 


7  496 
7  346 
6  406 
6096 
5  406 


LLWI. 


h,  fit. 
528a 
448a 
546a 
4  87a 
4  18a 


4 
4 
4 
4 
4 


46a 
34a 
26a 
24a 
22a 


4  22a 
4  24a 
4  27a 
486a 
4  49a 

4  11a 
482a 
422a 
4  17a 
855a 

4  12a 
8  57a 
409a 
405a 
4  Ola 

8  69a 
856a 
8  56a 
8  51a 
8  43a 

3  39a 
8  82a 
820a 
8  12a 
2  51a 

2  42a 

3  10a 

2  39a 
309a 

3  18a 

3  24a 
3  28a 
8  39a 
3  53a 
3  49a 


Range  of  tide. 


4 
3 
3 
4 


14a 
24a 
58a 
06a 


8  14a 

3  18a 
2  53a 
2  52a 
2  51a 
2  07a 


2  14a 
1  56a 
1  11a 
0  41a 
0  12a 


Mean 

(Mn). 


feet. 
3.3 
4.8 
3.0 
3.8 
3.9 

2.6 
3.8 
4.1 
4.7 
3.8 

4.1 
3.9 
3.8 
2.4 
2.6 

2.8 
8.0 
3.2 
3.1 
3.1 

2.9 
2.9 
3.1 
8.0 
8.0 

8.2 
3.2 
3.0 
8.8 
8.5 

8.2 
3.6 
3.8 
8.8 
3.3 

3.8 
8.8 
3.9 
3.8 
3.9 


Spring 


feet. 
4.8 
5.6 
8.9 
4.9 
5.0 

3.8 
4.9 
5.3 
6.0 
4.9 

5.3 
5.0 
4.9 
8.1 
8.4 

3.6 
3.9 
4.1 
4.0 
4.0 

3.7 
3.8 
4.0 
8.9 
3.9 

4.1 
4.1 
8.9 
4.2 
4.5 

4.1 
4.7 
4.9 
4.9 
4.3 

4.9 
4.9 
5.0 
4.9 
5.0 


Neap 


(8g).      (Np). 


3.8 

4.9 

3.9 

5.0 

3.8 

4.9 

3.9 

5.0 

8.8 

4.9 

2.7 

3.5 

3.6 

4.7 

3.0 

3.9 

3.1 

4.0 

3.7 

4.8 

8.8 

4.9 

3.9 

5.0 

4.2 

5.4 

8.9 

5.0 

4.3 

5.6 

4.1 

5.8 

4.8 

6.2 

3.0 

3.9 

2.9 

3.8 

2.7 

3.5 

Tropic  diurnal 
inequality. 


Great 

tropic  i  HWQ.  I  LWQ. 

(Gc). 


feet. 
2.2 
2.8 
2.0 
2.5 
2.5 

1.7 
2.5 
2.7  I 
3.0  I 
2.5  I 

I 
2.7  ' 
2.5  , 
2.5  I 
1.6 
1.7 


1.8 
2.0 
2.1 
2.0 
2.0 


1.9 
1.9 
2.0 
2.0 
2.0 

2.1 
2.1 
2.0 
2.1 
2.3 

2.1 
2.4 
2.5 
2.5 
2.2 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

1.8 
2.4 
2.0 
2.0 
2.4 

2.5 
2.5 
2.7 
2.5 
2.8 


I 


2.7 
3.1 
2.0 
1.9 
1.8 


5.0 
5.8 
3.8 
8.7 
3.4 


feet.    ' 
4.2  > 
5.2 
3.8 

4.7  ' 

4.8  I 

8.8  i 

4.7 

5.0 

5.7 

4.7 

5.0 
4.8 
4.7 
3.1 
3.3 


3?6 
3.8 
4.0 
3.9 
3.9 


3.7 
3.7 
8.9 
8.8 
3.8 

4.0 
4.0 
3.8 
4.2 
4.4 

4.0 
4.5 
4.7 
4.7 
4.2 

4.7 
4.7 
4.8 
4.7 
4.8 

4.7 
4.8 
4.7 
4.8 
4.7 

8.4 
4.5 
8.8 
3.9 
4.6 

4.7 
4.8 
5.1 
4.8 
5.2 


I 


fed. 
1.8 
2.0 
1.7 
1.9 
1.9 

1.6 
1.9 
2.0 
2.1 
1.9 

2.0 
1.9 
1.9 
1.5 
1.6 

1.6 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.8 
1.8 

1.7 
1.8 
1.9 
1.9 
1.8 

1.9 
1.9 
1.9 
1.9 
1.9 


/eet. 
0.4 
0.4 
0.4 
0.4 
0.4 

0.3 
0.4 
0.4 
0.5 
0.4 

0.4 
0.4 
0.4 
0.3 
0.3 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 


1.9 
2.1 
1.7 
1.6 
1.6 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


1.9 

0.4 

1.9 

0.4 

1.9 

0.4 

1.9 

0.4 

1.9 

0.4 

1.6 

0.3 

1.8 

0.4 

1.7 

0,4 

1.7 

0.4 

1.9 

0.4 

1.9 

0.4 

1.9 

0.4 

2.0 

0.4 

1.9 

0.4 

2.0 

0.4 

A.  m. 


Tropic 
range. 


21  02 


feet. 
1.8 
2.0 
1.7 
1.9 
1.9 

1.6 
1.9 
2.0 
2.1 
1.9 

2.0 
1.9 
1.9 
1.5 
1.6 

1.6 
1.7 
1.7 
1.7 
1.7 

1.7 

1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.8 
1.8 

1.7 
1.8 
1.9 
1.9 
1.8 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.6 
1.8 
1.7 
1.7 
1.9 

1.9 
1.9 
2.0 
1.9 
2.0 


2.0 
2.1 
1.7 
1.7 
1.6 


Mean  sea  level 
above  plane  of  ~ 


Predic-  Tropic 
tions.  I  LLW. 


Varia- 
I  tion  of 
the  com- 
I    pass. 


feet. 
2.2 
2.8 
2.0 
2.4 
2.5 

1.6 
2.4 
2.6 
3.0 
2.4 

2.6 
2.5 
2.4 
1.6 
1.7 

1.8 
2.0 
2.0 
2.0 
2.0 

1.8 
1.9 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.1 
2.2 

2.0 
2.4 
2.4 
2.4 
2.2 

2.4 
2.4 
2.5 
2.4 
2.5 

2.4 
2.5 
2.4 
2.5 
2.4 

1.8 
2.4 
2.0 
2.0 
2.4 

2.4 
2.5 
2.7 
2.5 
2.8 


2.6 
3.1 
2.0 
1.9 
1.8 


feet. 
1.8 
2.3 
1.6 
2.0 
2.0 

1.4 
2.0 
2.8 
2.4 
2.0 

2.8 
2.0 
2.0 
1.8 
1.4 

1.5 
1.6 

1.7 
1.7 
1.7 

1.5 
1.6 
1.7 
1.6 
1.6 

1.7 
1.7 
1.6 
1.7 
1.8 

1.7 
1.9 
2.0 
2.0 

1.8 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.5 
1.9 
1.6 
1.7 
2.0 

2.0 
2.0 
2.2 
2.0 
2.8 


2.8 
2.5 
1.6 
1.6 
1.5 


East. 
o 

17.0 
16.5 
16.5 
16.5 
16.5 

16.61 

16.0 

16.0 

16.0 

16.0 

16.0 
16.0 
16.0 
15.6 
15.0 

15.0 
15.0 
15.0 
15.0 
15.0 

14.5 
17.0 
14.6 
14.6 
14.6 

14.0 
14.0 
14.0 
14.0 
14.0 

13.5 
13.0 
18.0 
18.0 
18.0 

18.0 
13.0 
12.5 
12.5 
12.0 

12.0 
12.0 
11.5 
11.5 
11.6 

11.5 
U.5 
11.0 
10.5 
10.5 

10.0 

10.0 

9.5 

9.5 

9.0 


9.6 

9.5 

10.0 

10.0 

9.5 
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TABLE  3.— TIDAL  DIFFERENCES 


*4 


1 

2 
8 
4 
6 
6 


7 

8 

9 

10 

11 


12 
13 
14 


15 
16 
17 
18 
19 


20 
21 
22 
23 
24 


26 
26 
27 
28 
29 

80 
81 
82 
33 


84 
85 
86 
87 
88 


39 
40 


41 


42 
43 
44 


Station. 


SOUTH  AMERICA  (Wmrr 
Ck>AflT)~Contiiiued . 

PEBU— continued. 

Huacho  Bay 

Huarmey  Bay 

Ferrol  Bay 

Port  Malabrigo 

Eten  Point 

Paita 

ECUADOR. 

Santa  Clara  Island 

Guayaq  al  1 

Santa  £lena  Bay 

Port  Manta 

Cape  Paaado 

Pademales 

Atacamefl  Bay 

Santiago  River 

Oalapoffos  Idands. 

Charles  Island 

Ifl^uana  Cove,  Albemarle  Island . . . 

Chatham  Island 

Indefatigable  Island 

James  Island,  N.  side 

COLOMBIA— continued. 

TumaooRoad 

Buenaventura 

Meffrillas  Rocks 

CabitaBay 

CupicaBay 

PANAMA  AND  CANAL  ZONE— COnt'd. 

PinasBay 

Rey  Island,  Panama  Gulf 

Chepo  River,  Panama  Qulf 

Panama  (Naoe  I.),  Panama  Qulf. . 
Taboga,  Panama  Qulf 

Chame  Bay,  Panama  Gulf 

Cape  Mala,  Panama  Gulf 

Bania  Honda 

Failda  Island 

NORTH  AMERICA  (West 
Coast). 

COSTA  BiCA— continued. 

WetteoagL 

£1  Rinoon  Harbor,  Gulf  of  Dulce. . 

UvltaBay 

Port  Herradura 

Port  Culebra 

Port  Elena 

NiCABAGUA—continued. 

Wai  coast. 

Port  San  Juan  del  Sur 

Corinto  Harbor 

HONDUBAS— continued. 

West  coQMt. 

Amapala 

SALVADOB. 

Port  la  Union 

Llbertad 

Acajutla  Bay 


Geographic  position. 


Lati- 

Longitude. 

tude. 

Arc. 

Time. 

South. 
o    / 

11  08 
10  05 
907 
7  40 
6  55 
605 


8  12 
2  17 
2  11 
056 
022 

North. 

002 
058 
1  16 


South. 

1  13 
0  58 
0'47 
080 
0  13 


North. 

151 
8  52 
852 
528 
6  35 


7  84 

8  17 
859 
855 
8  48 

838 


7 
7 


80 
43 


8  07 


844 

9  08 

9  39 

10  38 

10  58 


11  15 

12  28 


18  20 


13  20 
13  29 
13  34 


WetL 


77  35 

78  08 

78  33 

79  24 
79  52 
81  06 


80  28 

79  49 

80  66 
80  30 
80  80 


80  05 
79  54 

79  03 


90  80 

91  29 

89  27 

90  15 
90  44 


78  40 
77  08 
77  24 
77  28 
77  23 


78  11 

78  54 

79  07 
79  82 
79  88 

79  47 

80  00 

81  30 

82  20 


88  28 

83  46 

84  39 

85  40 
85  42 


85  53 
87  12 


87  34 


87  51 
89  19 
89  50 


A.  m. 
5  10 


5 
5 
5 
5 
5 


5 
5 
5 
5 
5 


13 
14 
18 
19 
24 


22 
19 
24 
22 
22 


520 
520 
5  16 


6  02, 
606 
558 
6  01 
603 


5  15 
508 
5  10 
5  10 
5  10 


5 
5 
5 
6 
5 

5 
5 
5 
5 


13 
16 
16 
18 
18 

19 
20 
26 
29 


5 
5 
5 
5 
5 


34 
35 
39 
43 
43 


5  44 
5  49 


5  50 


5  51 
5  57 
559 


Standard  port  for 
reference. 


Name. 


Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 

Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 
Valparaiso 

Panama .. 
Panama  . . 
Panama  . . 
Panama  . . 
Panama  . . 

Panama . . 
Panama . . 
Panama . . 
Panama . . 
Panama  . . 

Panama  . . 
Panama  .. 
Panama . . 
Panama  . . 


Panama 
Panama 
Panama 
Panama 
Panama 


Panama 
Panama 


Page. 


145 
145 
145 
145 
145 
145 


145 
145 
145 
145 
145 


145 
145 
145 


145 
145 
145 
145 
145 


149 
149 
149 
149 
149 


149 
149 
149 
149 
149 

149 
149 
149 
149 


Tidal  differences. 


Panama 

Panama 
Panama 
Panama 


149 
149 
149 
149 
149 


149 
149 


149 


149 
149 
149 


Time. 


HW.         LW. 


Time  meridian. 
7S°  W. 


h.  m. 
-3  57 


-4 

-4 

-4 
-4 

+6 


15 
82 
59 
18 
88 


A.  m. 
-8  58 


-4 

-4 
-5 
-4 

+6 


16 
83 
00 
14 
82 


Local  time. 


-5  86 
-2  36 
+5  49 
+5  59 
+6  04 


+6  09 
-6  11 
+6  09 


+5  08 
+4  58 
+5  12 
+4  62 
+5  88 


+0  18 
+2  43 
+0  43 
+0  28 
+0  18 


-5  87 
-2  25 
+5  48 

+5  58 
+6  03 


+6  08 
-I  12 
+6  08 


+5  02 
+4  52 
+5  11 
+4  51 
+6  87 


+0  17 
+2  42 
+0  42 
+0  22 
+0  12 


Time  meridian. 
76°  W. 


+0  11 
-0  01 
+0  04 
000 
+0  01 

+0  82 

+0  18 
+0  19 
+0  27 


+0  10 
-0  02 
+0  08 

0 

0 


00 
00 


+0  80 
+0  11 
+0  17 
+0  26 


Loeallime. 


-0  81 
-0  56 
-0  41 
0  81 
-0  26 


-0  16 
0  21 


—0  16 


—0  01 
-Oil 
-0  21 


-0  82 
-0  68 
-0 
-0 
-0 


42 
82 

28 


-0  18 
-0  22 


-0  18 


—0  02 
—0  12 
-0  22 


Height. 


HW. 


LW. 


Mean  Low 
WaterSprings. 


feei. 
-0.8 
-1.7 
-1.7 
-1.7 
-1.4 
-0.4 


+5.4 
+6.2 
+3.6 
+3.2 
+6.4 


+6.1 
+7.8 
+7.8 


+1.8 
+2.0 
+2.2 
+2.0 
+1.1 


-2.6 

2.6 

-2.9 

2.6 

-2.5 


-5.4 
-5.8 
-6.2 
6.2 
-5.8 


-5.4 
-6.0 


-4.4 


-6.0 
-6.4 
-6.8  '  - 

I 


feet. 
-0.2 
-0.8 
-0.8 
-0.8 
-0.2 
0.0 


+0.6 
+0.8 
+0.4 
+0.4 
+0.6 


+0.7 
+L0 
+1.0 


+0.2 
+0.2 
+0.2 
+0.2 
+0.1 


0.2 
-0.2 
-0.8 
-0.2 
-0.8 


2.0 

-0.2 

0.86 

0.4 

-0.1 

0.96 

0.0 

0.0 

1.00 

0.0 

0.0 

1.00 

a6 

0.0 

0.96 

0.8 

-0.2 

0.94 

2.6 

-0.4 

0.82 

4.4 

-0.6 

0.69 

5.0 

-a  6 

0.66 

-0.6 
-0.6 
-0.8 
-0.8 
-0.6 


Ratio 

of 
ranges. 


-0.6 
-0.6 


-0.6 


0.6 
0.6 
0.6 


0.76 
0.53 
0.53 
0.68 
0.63 
0.89 


2.67 
2.80 
2.01 
1.91 
2.53 


2.76 
8.26 
3.26 


1.55 
L58 
1.64 
1.58 
LSI 


0.82 
0.82 
0.79 
0.81 
0.88 


0.63 
0.60 
0.56 
a66 
0.60 


0.63 
0.66 


0.69 


o.es 

0.(3 

o.eo 


AND  TIDAL  CONSTANTS. 
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1 

2 
S 

4 
5 
6 


7 

8 

9 

10 

11 


12 
13 
14 


15 
16 
17 
18 
19 


20 
21 
22 
23 
24 


26 
26 
27 
28 
29 

90 
81 
32 
33 


Interval. 


34 
85 
36 
37 
38 


39 
40 


41 


42 
43 


Mean. 


HWI. 


A.  tfi. 
629 


6 
4 

4 
4 


08 
50 
19 
04 


320 


400 
700 
300 
3  10 
8  15 


820 
825 
320 


2  10 
200 
220 
200 
245 


385 
600 
400 
340 
330 


S15 
300 
305 
259 
800 

880 
8  10 
8  10 
815 


2 
2 
2 
2 
2 


45 
20 
85 
45 
60 


800 
256 


800 


8  15 
306 
256 


LWI. 


h,  m. 
1142 


11 
11 


21 
08 


10  32 

10  17 

983 


10  13 
1  00 
9  18 
928 
928 


983 
988 
933 


823 
8  13 
883 
8  18 
858 


948 

12  13 

10  18 

958 

948 


928 
9  18 
9  18 
9  13 
9  18 

942 
9  22 
922 
928 


858 
8  82 
848 
858 
902 


9  12 
908 


9  12 


928 
9  18 
906 


Tropic. 


HHWI. 


h.  m. 
5  216 
4696 
4  416 
4  106 
3566 
8  186 


8566 
6666 
2666 
8066 
3  116 


8  166 
3  216 
3  166 


2056 

1  566 

2  156 
1  656 
2896 


829a 
564a 
866a 
884a 
324a 


3  10a 
265a 
300a 
2  64a 
255a 

825a 
8  04a 
304a 
8  09a 


289a 
2  14a 
228a 
2  38a 
2  44a 


2  54a 
2  49a 


2  64a 


809a 
2  69a 
2  49a 


LLWI. 


A.  ffi.  ■ 
12  236 
12  096 
11  516 
11206 
11006 
10  106 


10  856 
1  216 
9886 
9486 
9506 


9  546 
9686 
9636 


8  526 

8  416 

9  016 
8  416 
9286 


9  61a 

12  16a 

10  16a 

966a 

9  46a 


9  31a 
9  16a 
9  21a 
9  16a 
9  16a 

946a 
9  27a 
9  27a 
9  88a 


908a 
•8  87a 

8  58a 
908a 

9  07a 


9  17a 
9  13a 


9  17a 


933a 
9  23a 
9  13a 


Range  of  tide. 


Mean 

(Mn). 


feet. 
2.3 
1.6 
1.6 
1.6 
1.9 
2.7 


7.8 
8.5 
6.1 
5.8 
7.7 


8.4 
9.9 
9.9 


4.7 
4.8 
5.0 
4.8 
4.0 


10.8 
10.3 
10.0 
10.2 
10.4 


10.8 
12.3 
12.6 
12.6 
12.0 

11.9 

10.3 

8.7 

8.8 


7.9 
7.5 
7.1 
7.1 
7.5 


7.9 
8.3 


8.7 


8.8 
7.9 
7.6 


Spring 

(Sg). 


feet. 
8.0 
2.1 
'2.0 
2.1 
2.5 
3.5 


10.0 

11.0 

7.9 

7.5 

9.9 


10.8 
12.8 
12.7 


6.0 
6.2 
6.5 
6.2 
5.2 


18.2 
13.2 
12.8 
18.1 
13.3 


13.8 
15.7 
16.0 
15.9 
15.4 

15.0 
13.0 
11.0 
10.5 


10.0 
9.5 
9.0 
9.0 
9.6 


10.0 
10.6 


10.6 

10.0 

9.5 


Neap 

(Np). 


feet. 

feet. 

feet. 

1.6 

3.0 

1.6 

1.1 

2.2 

1.2 

1.0 

2.2 

1.2 

1.1 

2.2 

1.2 

1.3 

2.3 

1.3 

1.8 

3.4 

1.6 

6.1 
5.6 
4.0 
3.8 
6.0 


6.5 
6.6 
6.6 


3.0 
3.1 
8.8 
8.1 
2.6 


7.1 
7.1 
6.9 
7.0 
7.2 


7.6 
8.5 
8.7 
8.7 
8.3 

8.1 
7.0 
6.9 
6.7 


5.4 
5.1 
4.9 
4.9 
5.1 


5.4 
5.7 


11.0        5.9 


5.7 
5.4 
5.1 


Great 
tropic 
(Gc). 


9.1 
9.8 
7.2 
6.9 
9.0 


9.7 
11.8 
11.3 


5.7 
5.8 
6.1 
5.8 
4.9 


10.4 
10.4 
10.1 
10.8 
10.5 


10.9 
12.4 
12.7 
12.9 
12.1 

12.0 

10.4 

8.8 

8.4 


8.0 
7.6 
7.2 
7.2 
7.6 


8.0 
8.4 


8.8 


8.4 
8.0 
7.6 


Tropic  diurnal 
inequality. 


HWQ. 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
8.0 
3.0 


2.1 
2.1 
2.2 
2.1 
1.9 


0.5 
0.6 
0.5 
0.6 
0.6 


0.5 
0.6 
0.6 
0.6 
0.6 

0.5 
0.5 
0.5 
0.6 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.5 


0.5 


0.5 
0.4 
0.4 


LWQ. 


feet. 
0.8 
0.3 
0.3 
0.3 
0.3 
0.3 


o:6 

0.6 
0.5 
0.5 
0.6 


0.6 
0.7 
0.7 


0.6 
0.5 
0.5 
0.5 
0.4 


0.9 
0.9 
0.9 
0.9 
0.9 


1.0 
1.0 
1.0 
1.1 
1.0 

1.0 
0.9 
0.8 
0.8 


0.8 
0.8 
0.7 
0.7 
0.8 


0.8 
0.8 


0.8 


0.8 
0.8 
0.8 


Diumal  wave. 


I  Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


A.  n. 


23  22 


Tropic 
range. 


feet. 
1.6 
1.2 
1.2 
1.2 
1.3 
1.6 


2.7 
2.8 
2.4 
2.3 
2.7 


2.8 
8.1 
8.1 


2.1 
2.1 
2.2 
2.1 
1.9 


1.1 
1.1 
1.0 
1.1 
1.1 


1.1 
1.2 
1.2 
1.2 
1.1 

1.1 
1.1 
1.0 
1.0 


0.« 
0.9 
0.9 
0.9 
0.9 


0.9 
1.0 


1.0 


1.0 
0.9 
0.9 


Predic- 
tions. 


feet. 
1.5 
1.0 
1.0 
1.0 
1.2 
1.8 


5.0 
5.5 
4.0 
3.8 
6.0 


5.4 
6.4 
6.4 


8.0 
3.1 
8.2 
3.1 
2.6 


6.6 
6.6 
6.4 
6.6 
6.6 


6.9 
7.8 
8.0 
8.0 
7.7 

7.6 
6.6 
5.5 
5.2 


5.0 
4.8 
4.6 
4.5 
4.8 


6.0 
6.2 


6.5 


6.2 
6.0 
4.8 


Tropic 
LLW. 


feet. 
1.3 
0.9 
0.9 
0.9 
1.1 
1.5 


4.1 
4.6 
3.2 
8.0 
4.0 


4.4 
5.2 
5.1 


2.4 
2.6 
2.6 
2.6 
2.1 


5.3 
5.3 
5.2 
5.3 
5.4 


5.6 
6.4 
6.4 
6.6 
6.2 

6.0 
6.8 
4.4 
4.2 


4.0 
8.8 
8.6 
8.6 
3.8 


4.0 
4.2 


4.4 


4.2 
4.0 
3.8 


Varia- 
tion of 
the  com- 
pass. 


EaH. 

o 

9.0 
9.0 
9.0 
8.5 
8.5 
8.0 


7.5 
7.5 
7.6 
7.0 
7.0 


7.0 
6.5 
16.5 


8.0 
8.0 
8.0 
8.0 
8.0 


6.0 
5.5 
5.5 
5.5 
5.0 


5.0 
6.0 
6.0 
5.0 
5.0 

5.0 
6.0 
5.5 
6.5 


5.5 
6.5 
6.5 
6.6 
6.6 


5.5 
5.5 


6.5 


5.5 
6.5 
5.5 
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TABLE  3.— TIDAL  DIFFERENCES 


^ 
ja 


1 

2 
8 


4 
6 
6 

7 

8 
9 
10 
U 
12 
18 


14 
15 
16 
17 
IB 

19 

ao 

21 
22 


28 
24 
26 
26 
27 

28 
29 
80 
81 
82 

88 
34 


85 
86 
87 


88 
39 
40 
41 


42 
43 
44 

45 


46 
47 
48 
49 


Station. 


NORTH  AMERICA  (West 
CoAsrt)  —Continued. 

auATEMA.LA— continued. 

West  coast. 

SanJose  

Cbamperico 

SoconuBcoBar 

MEXICO — continued. 

fVettcoatt. 


Qeogmphlc  position. 


Lati- 
tude. 


La  Puerta 

Sallna  Cruz 

Port  Sacrificioei 
Maldonado 


Acapuico 

Port  Sibuatanejo 

Manzanillo 

Chamela  or  Perula  Bay 

SanBlaA 

Mazatlan 


Ou^  qf  California. 


Altata,  Cullacan  River 
Ban  Lorenzo  Channel . . 

La  Paz  Harbor 

San  Lucas  Ba 
Quaymas  Har1 


•bor. 


Santa  Teresa  Bay 

Puerto  Refugio 

Tepoca  Bay 

Colorado  River  Entrance. 


North. 
o  ' 

18  56 

14  17 

15  05 


15  67 

16  10 

15  41 

16  88 

16  62 

17  86 
19  03 
19  82 
21  29 
28  11 


24  88 
24  22 
24  20 
27  14 

27  55 

28  25 

29  38 

80  16 

81  45 


Lower  Cal{fomia,  outer  coast. 


San  Joac  del  Cabo 23  03 

Pequefia  Bay,  Santa  Margarite  I . . .   24  24 

MagdalenaBay 24  84 

San  Juanico  Bay !  26  15 

Abreojos  Pt.,  Ballenas  Bay 26  43 


San  Bartolom4  Bay. 

CerroB  Island 

Playa  Maria  Bay  . . . 

Rosario  Bay 

San  Quentin  Bay . . . 


Colnett  Bay 

Ensenada,  Todos  Santos  Bay 


CALIPORNIA. 


San  Diego  Bar , 

San  Diego.  La  Playa  ^. 
San  Juan  Caplstrano . . , 


San  Pedro  Channel. 


Newport  Landing . 
Ananeim  Landing. 

San  Pedro 

Santa  Monica 


Santa  Barbara  Channel. 


Hueneme  Light 

San  Buenaventura  . . 
Santa  Barbara  Light 
Oaviota 


27  40 

28  12 

28  55 

29  54 

30  25 

80  57 

31  51 


32  40 

32  42 

33  27 


33  38 
33  43 

33  48 

34  01 


34  09 
34  16 
34  24 
34  28 


Santa  Barbara  Islands. 

Santa  Catallna  Harbor.  Catalina  I . .  j  33  26 

Corral  Harbor,  San  Nlchola*  I ,  33  17 

Prisoner  Harbor,  Santa  Cruz  I ,  34  01 

Cuyler  Harbor,  San  Miguel  I :  34  03 


Longitude. 


Arc.  Time, 


West. 


90  49 

91  55 

92  54 


98  48 

95  12 

96  14 

98  45 

99  55 
101  82 

104  21 

105  07 

105  17 

106  27 


107  58 
110  20 
110  22 
112  13 
110  51 

112  52 
118  85 
112  50 
114  48 


109  42 

111  49 

112  09 

112  2H 

113  84 

114  51 

115  14 

114  48 

115  43 

115  54 

116  15 
116  86 


117  14 
117  14 
117  41 


I 


117  54 

118  05 
118  16 
118  30 


119  13 
119  17 

119  43 

120  14 


h.m. 
608 
6  08 
6  12 


6  16 
6  21 
625 
635 


6  40 
6  46 
6  57 
00 
01 
06 


7 
7 

7 


7 
7 
7 
7 
7 

7 
7 
7 
7 


7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 


12 
21 
21 
29 
28 

81 
84 
81 
89 


19 
27 
29 
30 
34 

39 
41 
39 
43 
44 

46 

46 


7  49 
7  49 
7  51 


7 
7 
7 
7 


52 
52 
53 
54 


7  59 

8  01 


118  29 

7  54 

119  31 

7  68 

119  41 

7  59 

120  21 

8  01 

Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Page. 


Panama i    149 

Panama i    149 

Panama i    149 


Panama '  149 

Panama 149 

Panama 149 

Panama 149 

Panama '  149 

San  Diego i  153 

San  Diego 163 

San  Diego 153 

San  Diego 153 

San  Diego 153 


SanDlego 168 

San  Diego 153 

San  Diego 153 

San  Diego 153 

San  Diego 158 


San  Diego 
San  Diego 
San  Diego 
SanDlego 


158 
168 
163 
163 


SanDlego |    153 

SanDlego 158 

San  Diego 

Kodiak 


153 
173 
Kodiak i    178 


Kodiak . . . 
San  Diego 
San  Diego 
San  Diego 
Ban  Diego 

San  Diego 
San  Diego 


Pan  Diego 158 


173 
153 
153 
153 
153 

153 
153 


San  Diego 
San  Diego 


153 
163 


SanDlego 153 

SanDlego !  153 

SanDlego I  153 

SanDlego 153 


57     SanDlego 158 

57     San  Diego j    153 


SanDlego '    1.% 

SanDlego 153 


San  Diego 
San  Diego 
San  Diego 


153 
158 
153 


San  Diego 153 


Time. 


HW. 


LW. 


Local  time. 


h.  n. 
-0  25 
-0  25 
-0  26 


-0 

0 

-0 

-0 


25 
26 
25 
29 


0  34 
0  89 
0  22 
0  22 
0  21 
0*14 


+0  45 
+0  18 
+0  18 
+1  68 
+2  08 

+2  28 
+3  28 
+4  28 

+6  19 


-0  46 
-1  11 
-104 
-4  26 
-3  55 

-3  65 
-0  16 
-0  06 
-0  02 
+0  02 

+0  06 
+0  09 


h.  fii. 
-0  27 
-0  27 
-0  27 


0 

■0 

-0 

0 

-0 
-0 
-0 
0 
-0 
-0 


27 
27 
27 
80 

36 
39 
22 
24 
26 
19 


+0  49 
+0  18 
+0  24 
+2  00 
+2  16 

+2  87 
+3  88 
+4  84 
+5  81 


-0  50 
-1  17 
-1  07 
-4  21 
-3  60 

-4  01 
-0  27 
-0  16 
-0  13 
-0  09 

-0  04 
-0  03 


Time  meridian 
lt(P  W. 


-0  03 

000 

+0  06 


+0  16 
+0  14 
+0  08 
+0  10 


+0  08 
+0  29 
+0  18 
+0  14 


+1  03 
-0  08 
+0  05 
+0  08 


-0  18 

000 

-0  08 


+0  07 
+0  02 
-0  03 
+0  02 


+0  03 
+0  09 
+0  05 
+0  08 


+0  56 
-0  07 
-0  04 
-0  06 


Height. 


HW. 


LW. 


Mean  Low 
WaterSprings, 


feet. 

-  6.2 

-  6.8 

-  7.2 


feet. 

-  0.8 
-0.8 

-  0.8 


Mean  Lower 
Low  Water. 


-  8.2 

-  8.6 

-  9.4 
-10.9 

-12.6 

-  2.8 

-  2.6 

-  2.3 

-  1.8 

-  L6 


0.0 

-  0.6 

-  0.4 

-  0.9 

-  0.7 

+  4.0 
+  4.4 
+  8.4 
+1&6 


1.0 
0.2 
0.8 
4.0 
8.2 


+ 
+ 
+ 


L4 
1.4 
L4 
1.5 

1.6 
0.6 
0.5 
0.5 
0.4 
0.4 


-  0.2 

-  0.3 

-  0.2 

-  0.8 

-  0.3 

0.0 

0.0 

+  0.4 

+  0.8 


0.4 
0.0 
0.3 
1.0 
LO 


2.2 
2.4 
2.3 
LI 
0.1 

0.7 
0.0 


+  0.1 

0.0 

-  0.1 


-  0.4 

+  0.1 

+  0.3 

0.0 


+ 

1  + 
+ 


-0.2  ! 

-0.2  1 

0.2 

-0.2  ! 


0.0 

-0.2 

0.2 

0.2 


1.0 
0.2 
0.2 
0.1 
0.0 

0.1 
0.0 


0.0 
0.0 
0.0 


0.1 
0.0 
0.0 
0.0 


-0.1 

-0.1 

0.0 

0.0 


0.0 
-0.1 
-0.1 
-0.1 


Ratio 

of 
ranges. 


I 


0.56 
0.53 
0.50 


0.47 
0.44 
0.87 
0.2S 

0.13 
0.46 
0.47 
0.92 
0.60 
0.69 


L06 
0.94 
0.97 
0.84 
0.89 

2.02 
2.12 
8.09 
5.65 


0.81 
1.05 
l.(H 
0.57 
0.6S 

0.84 
l.M 
1.49 
1.35 
0.97 

LIS 
0.99 


L02 
LOO 
0.97 


0.92 
L02 
1.07 
LOO 


0.97  ; 
0.97  ' 
0.94! 
0.94 


LOO 
a97 
0.97 
0,97 
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B 

i 

Interval. 

■ 

Range  of  tide. 

Tropic  diurnal 
Ineqtiality. 

Diurnal  wave. 

Mean  sea  level 
abo  ve  plane  of— 

Varia. 
tion  of 
the  com- 
pass. 

Mean. 

Tropic. 
HHWI.      LLWI. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

intei> 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

• 

EatL 

1 

2 
8 

A.  tTl. 

260 
250 
2  50 

A.  n. 
902 
902 
902 

A.  tn, 
248a 
248a 
243a 

A.  m. 
9  07a 
9  07a 
9  07a 

feet. 
7.1 
6.7 
6.3 

feet 
9.0 
8.5 
8.0 

feeL 
4.9 
4.6 
4.8 

feel. 
7.2 
6.8 
6.4 

feet. 
0.4 
0.4 
0.4 

feet, 
0.7 
0.7 
0.7 

A.  ffi. 

feet. 
0.9 
0.9 
0.8 

feet. 
4.5 
4.2 
4.0 

feet. 
3.6 
8.4 
8.2 

o 

5.5 
6.0 
6.0 

4 
5 
6 
7 

250 
260 
250 
245 

902 
902 
902 

868 

24Sa 
242a 
242a 
236a 

908a 
906a 
906a 
906a 

5.9 
5.6 
4.7 
8.2 

7.6 
7.0 
6.0 
4.0 

4.0 
3.8 
3.2 
2.2 

6.0 
6.6 
4.8 
3.8 

0.4 
0.4 
0.8 
0.8 

0.7 
0.7 
0.6 
0.6 

•••••••• 

0.8 
0.8 
0.7 
0.6 

8.2 
3.0 
2.6 
1.8 

8.0 
2.8 
2.4 
1.7 

6.0 
6.0 
6.6 
7.0 

8 
9 
10 
11 
12 
18 

240 
850 
907 
907 
906 
906 

862 
288 
254 
253 
262 
2  61 

2  27a 
9  10a 
950a 
926a 
900a 
8  16a 

908a 
2396 
2  646 
3006 
8  106 
8206 

1.6 
1.7 
1.8 
2.0 
2.3 
2.6 

2.0 
2.0 
1.9 
2.6 
3.2 
8.8 

1.1 
0.9 
1.8 
1.1 
1.0 
0.9 

1.6 
2.4 
2.8 
8.2 
8.3 
8.6 

0.2 
0.6 
0.8 
0.7 
0.9 
1.1 

0.4 
1.8 
1.6 
1.6 
1.7 
1.9 

""6(J2 

0.4 
1.5 
1.7 
1.8 
2.0 
2.2 

0.9 
1.2 
1.4 
1.5 
1.8 
1.9 

0.9 
1.8 
1.6 
1.7 
1.8 
1.9 

7.6 
8.0 
8.6 
9.0 
9.0 
10.0 

14 
16 
16 
17 
18 

10  07 
985 
940 

11  15 
1180 

369 
828 
884 
6  10 
526 

926a 

8  61a 

8  67a 

10  27a 

10  46a 

4226 
8  526 
8686 
5  376 
5  616 

4.0 
3.6 
8.7 
8.2 
8.4 

5.8 
6.3 
5.4 
4.7 
6.0 

1.4 
1.2 
1.3 
1.1 
1.2 

6.1 
4.7 
4.8 
4.2 
4.4 

1.4 
1.8 
1.3 
1.2 
1.3 

2.3 
2.2 
2.2 
2.1 
•  2.1 

........ 

2.7 
2.6 
2.6 
2.5 
2.5 

2.8 
2.6 
2.6 
2.3 
2.4 

2.8 
2.6 
2.6 
2.8 
2.4 

10.6 
11.0 
11.0 
12.0 
12.0 

19 
20 
21 
22 

1150 
025 
120 
215 

6  47 
648 
744 
840 

11  20a 

-0  046 

0566 

1576 

6046 
7046 
7686 
^606 

7.7 

8.1 

11.8 

21.6 

11.2 
11.8 
17.2 
81.5 

2.6 
2.8 
4.0 
7.3 

9.3 

9.7 

18.8 

24.2 

1.9 
2.0 
2.4 
3.2 

8.2 
8.8 
4.0 
6.3 

8.8 
8.9 
4.7 
6.4 

4.9 

6.1 

7.3 

12.6 

*4.9 
5.1 
7.2 

12.5 

12.6 
18.0 
18.0 
14.0 

28 
24 
26 
26 
27 

836 
8  17 
8  26 
829 
900 

220 

1  59 

2  12 
2  17 
2  48 

756a 
7  81a 

7  49a 

8  10a 
848a 

2  576 
2296 
2466 
2336 
8  016 

3.1 
4.0 
3.8 
3.9 
4.7 

4.6 
5.3 
6.6 
5.7 
6.7 

1.2 
2.4 
1.5 
1.6 
2.3 

4.1 
6.1 
5.0 
4.2 
4.9 

1.6 
1.9 
1.8 
0.9 
0.9 

1.8 
2.9 
2.0 
1.1 
0.8 

'"*5*di' 

5  04 

6  01 

2.5 
3.6 
2.8 
1.4 
1.2 

2.2 
8.0 
2.6 
2.8 
2.7 

2.1 
8.2 
2.5 
2.1 
2.4 

10.5 
11.0 
11.6 
12.0 
12.0 

28 
29 
30 
81 
82 

900 
906 
9  16 
9  19 
928 

2  87 
242 
263 
266 
300 

8  49a 
828a 
8  87a 
888a 
840a 

2486 
8066 
8  186 
3236 
8306 

6.8 
6.9 
5.7 
4.8 
8.7 

8.2 
7.8 
7.6 
6.4 
4.9 

2.8 
3.5 
3.4 
2.9 
2.2 

6.0 
8.4 
8.1 
7.0 
6.6 

1.0 
2.3 
2.3 
2.1 
1.8 

0.9 
8.6 
8.5 
3.2 
2.8 



1.8 
4.8 
4.8 
3.9 
3.4 

3.2 
4.2 
4.1 
8.5 
2.8 

4.0 
4.6 
4.3 
8.7 
3.0 

12.6 
12.6 
18.0 
18.5 
18.6 

88 
34 

927 
928 

806 
806 

844a 
8  4Sa 

3836 
3  406 

4.4 

3.8 

5.8 
5.0 

2.6 
2.2 

6.6 
6.7 

2.0 
1.8 

3.1 
2.8 

3.7 
3.4 

3.8 
2.9 

8.6 
8.1 

18.5 
14.0 

36 
36 
37 

929 
932 
9  42 

807 
320 
3  21 

846a 
8  48a 
865a 

3  436 
3  656 
3  516 

3.9 
3.8 
3.7 

5.2 
5.1 
4.9 

2.3 
2.3 
2.2 

5.9 
6.9 
6.6 

1.9 
2.2 
1,8 

2.9 
2.7 
2.8 

'"5'57" 

8.5 
3.6 
3.4 

3.0 
2.9 
2.9 

3.2 
3.1 
3.0 

14.5 
14.5 
16.0 

38 
39 
40 
41 

946 
943 
936 
9  87 

3  24 
8  19 
3  13 
8  17 

8  57a 
8  67a 
8  61a 
858a 

3656 
3  496 
3  426 
3  456 

3.5 
3,9 
4.1 
3.8 

4.7 
5.2 
6.5 
5.1 

2.1 
2.3 
2.6 
2.3 

5.4 
5.9 
6.2 
6.9 

1.8 
1.9 
1.9 
1.9 

2.7 
2.9 
3.0 
2.9 

8.3 
3.6 
3.6 
8.6 

2.7 
8.0 
8.1 
2.9 

2.9 
8.2 
3.3 
3.1 

16.0 
15.6 
16.6 
16.6 

42 
43 
44 

46 

932 
963 
9  37 
934 

8  16 
3  21 
3  16 
8  16 

845a 
906a 
8  49a 
8  46a 

3456 
3  516 
3  466 
3  476 

3.7 
3.7 
3.6 
3.6 

4.9 
4.9 

4.8 
4.8 

2.2 
2.2 
2.2 
2.2 

6.6 
5.6 
5.6 
5.6 

1.8 
1.8 
1.8 

2.8 
2.8 
2.8 
2.8 

3.4 
8.4 
8.4 
3.4 

2.8 
2.8 
2.8 
2.8 

3.0 
3.0 
3.0 
3.0 

16.6 
15.5 
16.0 
16.0 

46 
47 
48 
49 

928 
9  20 
9  29 
923 

8  08 
304 
306 
8  02 

8  41a 
8  33a 
8  42a 
836a 

3386 
3  346 
3  366 
3  326 

3.8 
3.7 
8.7 
3.7 

6.1 
4.9 
4.9 
4.9 

2.8 
2.2 
2.2 
2.2 

5.9 
6.6 
5.6 
5.6 

1.9 

1.8 
1.8 
1.8 

2,9 
2.8 
2.8 
2.8 

3.5 

8.4 

•    3.4 

8.4 

2.9 
2.8 
2.8 
2.8 

8.1 
3.0 
3.0 
3.0 

15.0 
15.6 
15.5 
16.6 
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TABLE  3.— TIDAL  DIFFERENCES 


i 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 
11 

12 
13 
14 
16 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
90 

81 
82 
83 
•  84 
85 

36 
37 
88 
39 

40 
41 
42 

43 
44 

45 

46 
47 

48 
49 
60 
61 
62 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

Ratio 

of 
ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height. 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

NORTH  AMERICA  (West 
Coast) — Continued. 

CAUPORNiA— continued. 

(hdcr  coast. 

LoniDoc  Landing 

North. 

O       f 

84  44 

We 

O        f 

120  37 

St. 

h.  tn. 
8  02 
8  03 
803 
803 
8  04 

8  05 
807 
808 
8  10 
8  12 
8  11 

8  10 
8  10 
8  10 
8  10 
8  10 

809 
809 
809 
809 
8  09 

809 
808 
809 
809 
809 

808 
809 
808 
808 

8  10 
8  10 
809 
8  10 
8  10 

8  10 
809 
8  10 
8  10 

809 
8  09 
8  09 

808 
808 
8  07 

807 
806 

8  12 
8  12 
8  12 
8  12 
8  13 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Diego 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
Sau  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

Sau  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

153 
153 
153 
153 
153 

153 
157 
167 
157 
157 
157 

157 
157 
157 
157 
157 

157 
157 
157 
167 

157 

167 
167 
157 
157 
167 

167 
157 
167 
167 

167 
167 
157 
157 
157 

157 
157 
167 
157 

167 
167 
167 

157 
l.=\7 
157 

157 
157 

167 
167 

157 
157 
157 

Timem 

h.  m. 
4-0  86 
4-0  44 
4-0  69 
4-113 
4-1  16 

4-1  23 
-0  59 
-0  47 
-0  51 
-0  57 
-0  01 

000 

4-0  04 

fO  11 

4-0  26 

-h028 

4-0  28 
4-0  31 
4-0  40 
+0  82 
4-0  50 

4-1  18 
4-1  89 
4-0  46 

4-0  48 
4-1  00 

4-1  24 
4-0  56 
4-1  14 
4-0  67 

4-0  05 
4-0  09 
4-0  45 
4-0  68 
4-1  01 

-1-1  02 
-f  1  40 
4-1  06 
4-1  22 

4-1  45 
4-1  65 
4-2  20 

4-2  27 
+2  89 
4-3  54 

4-3  21 
4-8  03 

-0  04 
-0  14 
4-0  28 
-0  18 
-0  81 

eridian, 
'W. 

h.  tn. 
4-088 
4-0  47 
4-059 
4-  1  19 
4-122 

4-  1  31 

-  0  42 

-  038 

-  039 

-  086 

-  0  07 

d  00 
4-  0  04 
4-  0  13 
4-029 
4-  0  31 

4-033 
4-  0  38 
4-066 
4-0  40 
4-  1  06 

4-144 
4-2  07 
4-  0  66 
4-  1  10 
4-  1  16 

4-  1  46 
4-  1  11 
4-140 
4-  1  22 

4-  0  19 
4-027 
4-0  61 
4-  1  03 
4-  1  06 

4-  1  04 
4-169 
4-  1  82 

4-  1  48 

4-205 
4-  2  19 
4-244 

4-  8  06 
4-  8  17 
4-453 

4-  4  16 
4-10  24 

4-0  16 
4-007 
4-0  49 
4-002 

-  0  11 

Mean 
Low  1 

feet. 
-0.2 
-0.2 
-0.2 
-0.2 
0.0 

0.0 
4-0.2 
4-0.6 
4-0.1 
-0.1 
-0.8 

0.0 

0.0 

-0.3 

-0.1 

4-0.4 

4-0.2 
4-0.7 
4-0.6 
4-0.9 
-0.6 

4-0.4 
--1.5 
4-L5 
4-2.2 
4-2.2 

4-2.7 
4-2.6 
4-2.4 
4-2.4 

-0.4 
-0.2 
4-0.5 
4-0.  S 
4-0.4 

4-0.1 
4-0.8 
-fO.7 
4-0.7 

4-0.9 
4-0.8 
4-0.8 

4-1.2 
+1.0 
+0.1 

+0.1 
-2.8 

+0.6 
+0.8 
-0.1 
0.0 
-0.1 

Lower 
Voter. 

Sect. 

0.0 

0.0 

-0.1 

-0.1 

0.0 

0.0 
+0.1 
+0.2 
+0.1 
+0.1 
+0.1 

0.0 
-0.1 

0.0 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.2 
0.0 

+0.2 
-0.1 
+0.3 
+0.4 
+0.4 

+0.4 
+0.3 
+0.3 
+0.8 

-0.2 
-0.1 
+0.1 
+0.1 
+0.1 

0.0 

0.0 

+0.1 

+0.1 

0.0 
0.0 
0.0 

+0.2 
+0.2 
+0.1 

+0.1 
-0.4 

+0.2 
+0.2 
+0.1 
+0.1 
+0.1 

0.94 
0.94 
0.97 
0.97 
1.00 

1.05 
1.03 
1.10 
1.00 
0.95 
0.90 

1.00 
1.03 
0.92 
0.95 
1.08 

1.03 
1.15 
1.10 
1.18 
0.85 

1.05 
0.5i; 
1.81 
1.46  1 
1.46' 

1.69 
1,66 
L54 
l.U 

o.«> 

1.05 
1.10 
1.05 
1.08 

1 
1 

1.08 
1.21  i 
L15 
L15 

1.23  1 
1.21 
1.21  , 

1.26 
1.21 
LOO 

1.00 
0.38 

1.10 

1.03 ; 

0.95  1 
0.97. 
0.95 

Point  Sal 

34  54  ,  120  40 
85  11  1  120  44 

35  21     120  50 

San  Luis  Obispo 

Morro.  Morro  Bay 

Cayucos,  Estero  Bay » 

San  Simeon 

35  27 

35  89 

36  37 

36  57 

37  30 
37  42 

120  65 

121  11 

121  52 

122  02 

122  27 

123  00 

Monterey  Harbor  Lijrht 

Santa  Cruz  Harbor  Litrht 

Half  Moon  Bav 

Southeast  Farallon  Light 

San  Francisco  Bar 

37  46     122  38 

-San  Francisco  Bay,  S.  portion. 

San  Francisco  ( Fort  Point ) 

Presidio 

37  49 
37  48 
37  49 
37  48 
87  48 

37  48 
37  48 
37  46 
87  44 
87  41 

37  37 
37  36 
87  35 
37  34 
87  34 

37  34 
37  81 
37  32 
37  28 

87  51 
37  61 
37  62 
87  66 

87  68 

37  69 

38  01 

88  06 
88  09 

38  04 
38  03 
38  03 

38  03 
38  07 
38  01 

88  04 
38  33 

38  01 
38  00 
38  14 
38  18 
38  31 

122  29 
122  27 
122  25 
122  24 
122  24 

122  22 
122  18 
122  18 
122  21 
122  10 

122  08 
122  06 
122  19 
122  16 
122  08 

122  06 
122  12 
122  04 
122  06 

122  29 
122  26 
122  18 
122  29 
122  26 

122  27 
122  19 
122  29 
122  24 

122  16 
122  13 
122  08 

122  03 
122  04 
121  49 

121  51 

121  30 

122  53 

123  01 

122  58 

123  00 
123  15 

Alcatiaz  Light 

San  FrancL<)co,  North  Beach 

San  Francisco,  Mission  street 

Qoat  Island  ( Yerba  Buena  Light) . . 
Oakland 

Alameda 

Point  Avisadero 

Roberts  I Anding  . , . , , 

Mt.  Eden.  Mt.  Eden  Slough 

Union  City,  Union  City  Creek 

San  Mateo  Point 

Guano  Island 

Coyote  Hill  Creek  Entrance 

Johnsons  Land'g,  Coyote  Hill  Creek 

Redwood  City  Creek  Entrance 

May  hews  Tianding,  Newark  Slough. 
Ravenswood ,  -  -, » r .  - 

San  Francisco  Bay,  N.  portion. 
Sausalito 

Anirel  Island 

West  Berkeley 

Point  San  Quentin 

The  Brothers  Light 

San  Pablo  Bay. 
McNears  Landing 

Point  Wilson 

Petaluma  Point 

Sonoma  Creek  Entrance 

Carquinez  Strait. 
Mare  Island  Lisrht 

Wheatport 

Benlcia 

Suisun  Bay. 
Seal  Bluff 

Suisun  Creek  Entrance 

Antloch,  San  Joaquin  River 

Sacramaito  River. 

CoUinsville 

Sacramento 

Outer  coast 
Drakes  B^y 

Point  Reyes  Light 

Tomales  Bay 

Bodega  Bay 

Fort  Ross 

AND  TIDAL  CONSTANTS. 
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Interval. 


hi 
« 


1 

3 
4 
5 

6 
7 
8 
9 
10 
11 


12 
13 
14 
15 
16 

17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 


31 
32 
33 
34 
36 


36 
37 
38 
39 


40 
41 
42 


43 
44 
45 


46 
47 


48 
49 
60 
51 
52 


HWI. 


h.  fit. 
965 
10  02 
10  17 
10  31 
10  83 

10  88 
10  43 
10  54 
10  48 

10  40 

11  37 


11  39 
11  43 

11  50 

12  05 
12  07 

12  08 
12  11 
12  20 
12  12 
005 

033 
055 
000 
003 
0  15 


0 
0 
0 
0 


40 
11 
80 
13 


11  44 

11  48 

000 

0  12 

0  15 


0  16 
055 
020 
036 


1  00 
1  10 
1  35 


1  43 
1  55 
3  11 


238 
7  21 


1133 

11  23 

12  00 
11  19 
1105 


tan. 

LWI. 

h.  m. 

345 

3  53 

405 

4  25 

427 

434 

424 

4  27 

424 

425 

466 

603 

6  07 

5  16 

532 

534 

5  37 

5  42 

600 

544 

6  10 

6  48 

7  12 

600 

6  14 

6  20 

650 

6  15 

645 

6  27 

622 

530 

655 

606 

609 

6  07 

703 

635 

6  51 

709 

7  23 

7  48 

8  10 

8  22 

969 

921 

306 

6  17 

5  08 

560 

503 

4  49 

Tropic. 


HHWI. 


A.  fit. 
9  07a 
9  14a 
9  30a 
9  44a 
946a 

9  52a 
9  43a 
9  67a 
9  48a 
9  38a 
10  35a 


10  84a 
10  40a 

10  46a 

11  06a 
11  08a 

11  08a 
II  19a 
11  23a 
11  I6a 
-1  015 

-0  265 
-0  216 
-0  635 
-0  476 
-0  365 


LLWI. 


-0 
-0 


085 
885 


-0  195 
-0  365 


10  45a 

10  60a 

-0  fAb 

-0  425 

-0  385 


-0  805 

0045 

-0  285 

-0  165 


0  105 
0  195 
0435 


0535 

1  045 

2  155 


1  425 
5  525 


10  36a 
10  24a 
10  58a 
10  17a 
10  08a 


h,  fit. 


4 
4 
4 

4 
4 

6 
4 
4 
4 
4 
6 


165 
245 
355 
565 
575 

045 
435 
455 
485 
455 
165 


6  275 
5  275 

5  375 

6  615 
6535 

6  565 
6  025 
6  185 
6  025 

6  315 

7  075 
7  365 
6  175 
6  315 

6  375 

7  065 

6  315 

7  025 
6445 


6465 

5  525 

6  155 
6  265 
6  295 


6  855 

7  225 
6695 
7  115 


7295 
7  425 
8085 


8295 

8  415 

10  205 


9  425 
8  39a 


Range  of  tide. 


5 
5 
6 
5 
6 


355 
275 
105 
235 
095 


Mean 
(Mn). 


feet. 
3.6 
8.6 
8.7 
8.7 
3.8 

4.0 
4.0 
4.3 
3.9 
3.7 
3.6 


3.9 
4.0 
3.6 
3.7 
4.2 

4.0 
4.6 
4.3 
4.6 
3.3 

4.1 
2.5 
6.1 
5.7 
5.7 

6.2 
6.1 
6.0 
6.0 


3.7 
8.8 
4.3 
4.1 
4.2 


4.0 
4.7 
4.6 
4.5 


4.8 
4.7 
4.7 


4.9 
4.7 
3.9 


3.9 
1.6 


4.3 
4.0 

3.8 
3.7 


Spring;  Neap 

(8g).   I  (Np). 


feet. 
4.8 
4.8 
4.9 
4.9 
6.1 

6.3 
4.8 
6.2 
4.7 
4.6 
4.2 


4.8 
4.9 
4.4 
4.5 
5.1 

4.8 
6.4 
6.2 
6.6 
4.0 

5.0 
3.0 
6.2 
6.9 
6.9 

7.5 
7.4 
7.2 
7.2 


4.6 
4.6 
5.2 
4.9 
6.0 


4.8 
6.6 
6.4 
5.4 


6.6 
6.6 
6.6 


6.9 
6.6 
4.7 


4.7 

1.8 


6.2 
4.8 
4.5 
4.6 
4.5 


feet. 
2.2 
2.2 
2.2 
2.2 
2.8 

2.4 
3.1 
3.3 
3.0 
2.9 
2.7 


3.0 
8.1 
2.8 
2.8 
8.2 

3.1 
3.6 
3.3 
3.5 
2.5 

3.2 
1.9 
3.9 
4.4 
4.4 

4.8 
4.7 
4.6 
4.6 


2.9 
3.0 
3.4 
3.2 
3.3 


3.1 
3.7 
3.5 
3.6 


3.7 
3.7 
3.7 


3.8 
3.7 
8.0 


3.0 
1.2 


3.3 
3.1 
2.9 
2.9 
2.9 


Great 


(Gc). 


Tropic  diurnal 
inequality. 


Diurnal  wave. 


Tropic  I 

tropic     HWQ.     LWQ.     jlJ^r-  |  SSjl^ 

val.    ' 


feet. 
5.5 
6.5 
5.6 
6.6 
5.8 

6.1 
6.8 
7.1 
6.6 
6.3 
6.1 


6.2 
6.6 
6.2 
6.3 
7.1 

6.8 
7.8 
7.1 
7.6 
5.8 

6.8 
4.6 
8.2 
8.9 
8.9 


6.0 
6.2 
7.1 
6.8 
6.9 


6.8 
7.6 
7.4 
7.4 


7.6 
7.6 
7.6 


6.6 
3.2 


7.1 
6.8 
6.3 
6.5 
6.3 


1.5 
1.5 
1.7 
1.6 
1.6 


1.5 
1.7 
1.7 
1.7 


1.6 
1.0 


1.5 
1.5 
1.4 
1.4 
1.4 


feet. 
1.8 
1.8 
1.8 
1.8 
1.9 

1.9 
1.6 
1.6 
1.4 
1.4 
1.4 


1.3 
1.4 
1.4 
1.4 
1.5 

1.5 
1.6 
1.5 
1.6 
1.3 

1.5 
1.2 
1.6 

1.8 
1,8 


9.6 

1.8 

9.4 

1.8 

9.3 

1.8 

9.3 

1.8 

1.7 

1.7 

1.7 

7.9 

1.8 

7.6 

1.7 

6.6 

1.6 

feet. 
2.8 
2.8 
2.8 
2.8 
2.9 

2.9 
4.0 
4.1 
3.9 
3.8 
8.7 


3.7 
3.9 
8.8 
3.8 
4.0 

4.0 
4.0 
4.1 
4.2 
3.6 

4.0 
3.1 
4.5 
4.7 
4.7 

4.9 
4.9 

4.8 
4.8 


3.5 
8.5 
3.9 
3.8 
8.9 


4.0 
4.1 
4.0 
4.0 


4.1 
4.1 
4.1 


4.2 
4.1 
3.7 


3.7 
2.3 


4.1 
4.0 
3.8 
8.9 
3.8 


I 


A.  in. 


640 
7  06 


6  69 


feet. 
3.4 
3.4 
8.4 
3.4 
3.5 

3.6 
4.3 
4.4 
4.2 
4.1 
4.0 


4.0 
4.2 
4.1 
4.1 
4.4 

4.3 
4.4 
4.4 
4.6 
3.9 

4.3 
3.4 
4.8 
5.1 
5.1 

5.3 
6.3 
5.2 
5.2 


3.8 
3.8 
4.3 
4.2 
4.2 


4.3 
4.5 
4.4 
4.4 


4.5 
4.5 
4.5 


4.6 
4.5 
4.1 


4.1 
2.6 


4.4 
4.3 
4.1 
4.2 
4.1 


Mean  sea  level 
aboveplaneof— 


Predic- 
tions. 


feet. 
2.8 
2.8 
2.8 
2.8 
2.9 

3.0 
3.4 
3.6 
3.3 
3.2 
3.1 


3.2 
3.2 
8.1 
3.2 
3.6 

3.4 
3.6 
3.6 
3.8 
2.9 

3.6 
2.4 
4.1 
4.6 
4.5 

4.8 
4.6 
4.6 
4.6 


2.9 
8.1 
8.5 
3.4 
3.5 


3.2 
3.6 
3.6 
3.6 


3.6 
3.6 
3.6 


3.9 
3.8 
3.3 


3.8 
1.6 


3.6 
8.4 
3.2 
3.3 
3.2 


Tropic 
LLW. 


feet. 
3.0 
3.0 
3.0 
3.0 
3.1 

3.2 
3.9 
4.1 
3.8 
3.6 
3.5 


3.6 
3.7 
3.6 
3.6 
4.1 

8.9 
4.2 
4.1 
4.4 
3.2 

4.0 
2.7 
4.8 
6.2 
5.2 

5.5 
5.4 
6.4 
6.4 


3.4 
8.6 
4.0 
3.8 
3.9 


3.7 
4.8 
4.2 
4.2 


4.3 
4.3 
4.3 


4.5 
4.3 
3.7 


3.7 
1.8 


4.1 
4.0 
3.6 
3.7 
3.6 


Varia- 
tion of 
the  com- 
pass. 


Eatt. 

o 

16.0 
16.0 
16.0 
16.5 
16.5 

16.5 
17.0 
17.0 
17.5 
17.5 
17.6 


17.6 
17.5 
17.5 
17.6 
17.6 

17.6 
17.6 
17.6 
17.6 
17.5 

17.5 
17.6 
17.6 
17.6 
17.6 

17.6 
17.5 
17.6 
17.6 


18.0 
18.0 
18.0 
18.0 
18.0 


18.0 
18.0 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
17.0 


17.6 
17.6 
18.0 
18.0 
18.0 
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Table  3.— TIDAL  DIFFERENCES 


a 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 


15 
16 
17 
18 


19 
20 
21 
22 


23 
24 


25 
26 


27 
28 
29 
SO 


31 
82 
83 


84 

85 
86 
87 
88 

89 
40 
41 
42 
48 
44 

45 
46 
47 
48 
49 
50 


Station. 


NORTH    AMERICA     (WK8T 
Coast)— Continued. 

CA  LiFOBin  A— continued. 

Outer  co(M<->Continued. 

Point  Arena  Ll^t 

Navarro  River  Entrance 

Little  River  Harbor 

Mendocino  Bay 

Fort  Bragg  Landing.. 

Weatport t 

Shelter  Cove 

Cape  Mendocino  Bay 

Eel  River  Bar 

Humboldt  Bay  Bar 

Red  Bluff,  Humboldt  Bay 

Eureka,  Humboldt  Bay 

Trinidad  Harbor  Dght 

Crescent  City  Light 

OBaGOK. 

ChetkoCove 

Rogue  River 

PortOrford 

Bandon,  Coquille  River 

QxmBay, 

Coos  Bay  Bar 

Empire 

North  Bend 

Marshfleld 

UmpqtiaSiver. 

Bar  at  Entrance 

'Gardiner 

Outer  coatL 

Siuslaw  River  Entmnce 

Alseya  Harbor  Entrance 

Yaquina  Bap  aitd  Biver. 

Bar  at  Entrance 

Newport 

Yaquina  City 

Oysterville 

Outer  coast, 

Nestugga  Bay  Entrance 

Hobsonvllle,  Tillamook  Bay 

Nehalem  River  Entrance 


OBKGON  AND  WASHINGTON. 

Columbia  Biver. 

Columbia  River  Bar,  Oreg 

Point  Adams  (Clatsop),  Oreg 

Cape  Disanpolntment,  wash 

Astoria,  Oreg 

Skeppemawin  Creek,  Or^ 

Tongue  Point,  Or^r 

Marsh  Island  Creek,  Oreg 

Three  Tree  Point,  Wash 

Cathlamet,  Wash 

Eagle  Cliff,  Wash 

Oak  Point,  Wash 

Rinearson,  Oreg 

Rainier,  Oreg 

Kalama,  Wash 

St.  Helens  Bar,  Oreg 

Willamette  River  Entrance,  Oreg 
Old  Fort  Vancouver,  Wash 


6e(^:Taphic  position. 


Standard  port  for 
reference. 


LaU- 
tude. 


North. 

o  ' 

88  57 

89  12 

39  16 
89  18 
89  26 

89  88 

40  02 
40  26 
40  88 
40  45 

40  45 

40  48 

41  08 
41  45 


42  08 
42  25 
42  44 
48  07 


48  21 
48  24 
48  25 
48  22 


48  41 
48  44 


44  01 
44  28 


44  37 
44  38 
44  86 
44  85 


45  09 
45  84 
45  40 


46  18 
46  12 
46  17 
46  11 
46  10 

46  13 
46  14 
46  16 
46  12 
46  11 
46  11 

46  08 
46  05 
46  00 
46  51 
45  39 
45  37 


Longitude. 


Arc.  Time. 

I 


West. 


128  44 

123  45 
128  47 
128  47 
128  49 

128  47 

124  03 
124  25 
124  19 
124  15 

124  13 
124  10 
124  09 
124  12 


124  16 
124  25 
124  30 
124  25 


124  21 
124  17 
124  14 
124  18 


124  12 
124  06 


124  07 
124  06 


124  05 
124  04 
124  02 
124  01 


128  59 
123  57 
123  56 


124  05 

123  59 

124  03 
123  50 
123  55 

128  46 
123  35 
123  81 
128  23 
123  12 
123  11 

123  05 
122  56 
122  61 
122  48 
122  46 
122  39 


A.  m. 
8  15 
8  15 
8  15 
8  15 
8  15 

8  15 
8  16 
8  18 
8  17 
8  17 

8  17 
8  17 
8  17 
8  17 


8  17 
8  18 
8  18 
8  18 


8  17 
8  17 
8  17 
8  17 


8  17 
8  16 


8  16 
8  16 


8  16 
8  16 
8  16 
8  16 


8  16 
8  16 
8  16 


8  16 
8  16 
8  16 
8  15 
8  16 

8  15 
8  14 
8  14 
8  14 
8  18 
8  13 

8  12 
8  12 
8  11 
8  11 
8  11 
8  11 


Name. 


San  Francisco  Ent 
San  FranciacoEnt 
San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

San  Francisco  Ent 
San  Francisco  Ent 
San  Francisco  Ent 

Astoria 

Astoria 

Astoria 

Astoria :. 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 


Page, 


167 
157 
167 
157 
157 

157 
167 
157 
161 
161 

161 
161 
161 
161 


161 
161 
161 
161 


161 
161 
161 
161 


161 
161 


161 
161 


161 
161 
161 
161 


161 
161 
161 


Astoria :  161 

Astoria 161 

Astoria !  161 

Astoria 161 

Astoria 161 

Astoria 161 

Astoria 161 

Astoria 161 

San  Diego 153 

San  Diego 153 

San  Diego 153 

San  Diego 153 

San  Diego 153 

San  Diego 163 

San  Diego 153 

San  Diego 168 

San  Diego 153 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
ItCP  W. 


a.  iR. 
-0  58 
-0  55 
-1  04 
-0  59 
-0  84 


-0 
-0 
■0 
•1 
-1 

-0 

■0 

-1 

1 


34 
43 
81 
28 
05 

59 
41 
11 
05 


-0  57 
-0  55 
-106 
-1  05 


-0  48 

000 

+0  40 

+1  51 


-0  08 
+0  14 


-0  80 
0  88 


-0  49 

0  45 

-0  82 

-0  19 


■0  27 
-0  08 
-0  81 


-0  29 
-0  09 
-0  17 
000 
-0  02 


+0  19 
+0  41 
+1 
+6 
+5  34 
+5  49 


08 
12 


+6  12 
+6  25 
+6  65 
+7  56 
+9  27 
+9  58 


h.  171. 

-087 
-OSS 
-  0  41 
-084 
-008 


0 
0 
0 
1 
1 

1 
0 
1 
1 


14 
22 
05 
45 
21 

15 
55 
29 
25 


-  115 

-  1  00 

-  1  24 
-055 


-0  51 
+  0  01 
+  044 
+  1  19 


-0  10 
+  027 


0  16 
0  49 


1  04 
1  08 
0  41 
020 


0 
0 
0 


80 
18 
44 


-0  81 
-  0  12 
-022 
000 
+  005 

+  030 
+  054 
+  1  16 
+  6  11 
+  706 
+  7  17 

+  7  88 
+  759 
+  828 
+  928 
+10  55 
+  1129 


Height 


HW. 


LW. 


Mean  Lower 
LowWaler. 


feet. 

-0.5 

-0.3 

+0.2 

-0.1 

+0.1 

+0.2 
+0.2 
+0.1 
-2.8 
-2.6 

-2.8 
-2.1 
-2.1 
-L9 


-2.1 

2.1 

L9 

-2,5 


•L9 

2.9 

2.7 

-2.8 


1.6 
L5 


1.4 
-0.7 


0.7 

•0.5 

0.3 

-0.1 


■0.7 
■0.1 
■0.6 


-0.5 
-0.8 
-0.3 
0.0 
+0.1 

-0.8 
-0.7 
-1.1 
+L2 
0.0 
-0.2 

-0.7 
-1.1 
-1.4 
-2.1 
-8.2 
-8.5 


feet. 
0.0 
0.0 

+0.1 
0.0 

+0.1 

+0.1 
+0.1 
+0.1 
-0.8 
-0.4 

-0.8 
-0.8 
-0.8 
-0.2 


0.2 
-0.2 
-0.8 

-as 


-0.8 

0.4 

-0.4 

-0.8 


0.2 
-0.2 


-0.2 
-0.1 


■0.2 

-0.2 

■0.1 

0.0 


■0.1 

0.0 

-0.2 


-0.2 

-0.1 

-0.1 

0.0 

0  0 

-0.1 
-0.1 
-0.2 
+0.1 
0.0 
-0.1 

-0.1 
-0.2 
-0.2 

-as 
-as 
-a  5 


Ratio 

of 
ranges. 


as? 

0.92 
LOS 
0.97 
LOO 

1.03 
LOB 
LOO 
0.69 
0.67 

0.69 
0.72 
0.72 
0.78 


a  70 
0.70 
a  75 
0.66 


0.76 
a  61 
0.64 
0.69 


a  78 

a  80 


a  81 

0.91 


0.92 
0.95 
0.97 
0.98 


a  91 

a  96 

0.95 


0.95 
0.97 
a  97 
LOO 
L02 

a  97 
0.91 
0.86 
1.28 
0.99 
a97 

0.84 
a  76 
0.68 
0.52 
0.29 
0.21 
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B 

p 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

CSg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

intei^ 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

« 

EatL 

1 
2 
8 
4 
5 

A.  Ifl. 

10  86 
10  89 
10  80 
10  85 
1100 

h.  fR. 

4  21 
425 
4  17 
424 
450 

A.  m. 
9  82a 
985a 
980a 
9  83a 

10  00a 

h,  tn. 
A  43b 
4466 
4866 
4  446 
5096 

/eeL 
8.4 
3.6 
4.0 
8.8 
8.9 

feeL 
4.1 
4.4 
4.8 
4.6 
4.7 

feet. 
2.6 
2.8 
8.1 
2.9 
3.0 

feet. 
5.9 
6.2 
6.8 
•      6.5 
6.6 

feet. 
1.8 
1.4 
1.6 
1.4 
1.4 

feet, 
8.6 
8.8 
4.0 
3.9 
3.9 

A.  fn. 

feet. 
8.9 
4.1 
4.8 
4.2 
4.2 

feet. 
3.0 
8.1 
8.4 
8.2 
3.8 

feet. 
8.3 
8.5 
8.9 
8.7 
8.8 

o 

18.0 
18.6 
18.5 
18.6 
18.6 

6 
7 
8 
9 
10 

11  00 

10  50 
1100 

11  10 
1133 

4  44 

485 
450 
455 

5  19 

10  00a 
960a 
10  00a 
10  28a 
10  51a 

5086 
4  546 
5096 
6  156 
6896 

4.0 
4.0 
8.9 
4.4 
4.8 

4.8 
4.8 
4.7 
5.5 
5.8 

8.1 
8.1 
3.0 
8.2 
3.1 

6.8 
6.8 
6.6 
6.6 
6.4 

1.5 
1.5 
1.4 
1.6 
1.6 

4.0 
4.0 
3.9 
8.1 
8.0 

4.8 
4.8 
4.2 
8.6 
8.5 

3.4 
8.4 
8.3 
8.8 
8.2 

3.9 
3.9 
3.8 
3.6 
3.5 

19.0 
19.0 
19.0 
19.0 
19.6 

11 
12 
18 
14 

1189 
1167 
1127 
1188 

525 
545 

5  11 

6  15 

10  57a 

11  16a 
10  46a 
10  58a 

5456 
6056 
6  816 
5846 

4.4 

4.6 
4.6 
4.7 

5.5 
5.7 
5.7 
5.8 

3.2 
8.8 
8.3 
8.4 

6.6 
6.7 
6.7 
6.9 

1.6 
1.6 
1.6 
1.6 

8.1 
8.1 
3.1 
8.2 

8.5 
8.6 
8.6 
8.6 

8.3 
3.4 
8.4 
8.5 

3.6 
8.7 
8.7 
8.8 

19.6 
19.5 
19.5 
20.0 

16 
16 
17 
18 

11  41 
1142 
11  82 
1182 

625 
589 
5  15 
5  44 

1100a 
11  Ola 
10  62a 
10  60a 

5456 
5596 
5  846 
6046 

4.5 
4.5 
4.8 
4.2 

5.6 
5.6 
6.0 
6.2 

3.2 
3.2 
3.5 
8.0 

6.6 
6.5 
7.0 
6.8 

1.6 
1.6 
1.7 
1.6 

8.1 
8.1 
8.2 
8.0 

8.5 
8.5 
8.7 
8.4 

8.4 
8.4 
8.5 
8.2 

8.6 
8.6 
8.8 
8.5 

20.0 
20.0 
20.0 
20.6 

19 
20 
21 
22 

1165 
0  18 
058 
204 

6  49 
6  41 
724 
769 

11  15a 
-  0  316 

0  105 

1  225 

6066 
7026 

7  456 

8  196 

4.8 
8.9 
4.1 
4.4 

6.0 
4.8 
5.1 
5.8 

8.5 
2.8 
3.0 
3.2 

7.0 
5.9 
6.1 
6.5 

1.7 
1.6 
1.5 
1.6 

8.2 
2.9 
8.0 
3.1 

3.7 
8.8 
8.4 
8.5 

8.6 
3.0 
8.1 
8.8 

8.8 
3.3 
8.4 
3.6 

20.6 
20.5 
20.5 
20.5 

23 
24 

005 
086 

680 
706 

-0836 
-  0036 

6  486 

7  276 

5.0 
5.1 

6.2 
6.3 

3.6 
3.7 

7.3 
7.4 

1.7 
1.7 

8.3 
3.8 

8.7 
3.8 

8.7 
8.7 

4.0 
4.0 

21.0 
21.0 

26 
26 

12  09 
12  01 

625 
6  52 

11  81a 
1126a 

6  486 
6096 

5.2 
5.8 

6.5 
7.2 

3.7 
4.2 

7.5 
8.2 

1.7 
1.8 

3.4 
3.5 

3.8 
4.0 

3.8 
4.2 

4.1 
4.5 

21.5 
21.5 

27 
28 
29 
80 

1150 

11  54 

12  07 
12  20 

637 
538 
600 
6  21 

11  14a 
11  19a 
11  82a 
11  45a 

6546 
5556 
6  176 
6386 

6.9 
6.1 
6.2 
6.8 

7.3 

7.6 

■  7.7 

7.8 

4.8 
4.4 
4.5 
4.5 

8.8 
8.6 
8.7 
8.8 

1.8 
1.9 
1.9 
1.9 

8.6 
8.6 
8.7 
8.7 

4.1 
4.1 
4.2 
4.2 

4.2 
4.8 
4.4 
4.5 

4.7 
4.7 
4.8 
4.9 

21.5 
21.5 
21.5 
21.5 

81 
82 
83 

12  12 
12  81 
12  08 

6  11 
6  28 
5  57 

11  86a 
11  56a 
1188a 

6286 
6  406 
6  146 

5.8 
6.3 
6.1 

7.2 

7.8 
7.6 

4.2 
4.5 
4.4 

8.2 
8.8 
8.6 

1.9 
1.9 
1.9 

8.6 
3.7 
8.6 

4.0 
4.2 
4.1 

4.2 
4.5 
4.8 

4.5 

4.9 
4.7 

22.0 
25>.0 
22.fi 

34 

36 
36 
37 
38 

12  10 
005 

12  22 
0  15 
0  12 

6  10 
629 
6  19 
6  42 
6  46 

11  85a 

-  0806 
11  47a 

-  0226 

-  0  226 

6  276 
6  466 
6366 
6  586 
7026 

6.1 
6.2 
6.2 
6.4 
6.5 

7.6 
*  7.7 
7.7 
7.7 
8.1 

4.4 
4.5 
4.5 

4.8 
4.7 

8.6 
8.7 
8.7 
9.0 
9.0 

1.9 
1.9 
1.9 
2.0 
1.9 

'  8.6 
3.7 
3.7 
4.0 
3.7 

""819' 

* 

4.1 
4.2 
4.2 
4.3 
4.3 

4.8 
4.4 
4.4 
4.6 
4.6 

4.7 
4.8 
4.8 
4.9 
4.9 

22.5 
22.5 
22.5 
22.  f 
22.5 

89 
40 
41 
42 
43 
44 

084 

0  67 

1  19 
158 

2  16 
2  81 

7  12 
7  87 
769 
905 
10  01 
10  12 

-  0  016 
0  216 

0  426 

1  186 
1  316 
1  466 

7  296 

7  646 

8  176 

9  246 
10  236 
10  846 

6.2 
5.8 
5.5 
4.9 
3.8 
3.7 

7.7 
7.2 
6.8 
6.1 
4.7 
4.6 

4.5 
4.2 
4.0 
8.5 
2.7 
2.7 

8.7 
8.2 
7.9 
7.2 
5.8 
5.6" 

1.9 
1.8 
1.8 
1.7 
1.5 
1.5 

8.7 
3.6 
3.5 
3.3 
2.9 
2.8 

••" 

4.2 
4.0 
8.9 
8.7 
8.3 
8.2 

4.4 

4.2 
4.0 
3.6 
2.9 
2.8 

4.8 
4.5 
4.3 
3.9 
3.2 
8.1 

22.5 
22.5 
22.5 
22.5 
22.5 
22.5 

46 
46 
47 
48 
49 
50 

256 
306 

3  89 

4  40 
6  11 
642 

10  84 

10  56 

11  25 
000 

1  80 

2  01 

2066 
2  186 
2  456 
8  896 

4  466 

5  046 

10  586 

11  196 
11  616 

080a 
2  11a 
2  48a 

8.2 
2.9 
2.6 
2.0 
1.1 
0.8 

4.0 
3.6 
8.2 
2.5 
1.4 
1.0 

2.3 
2.1 
1.9 
1.4 
0.8 
0.6 

5.0 
4.6 
4.2 
3.4 
2.1 
1.7 

1.4 
1.3 
1.2 
1.1 
0.8 
0.7 

2.6 
2,5 
2.4 
2.1 
1.5 
1.3 

3.0 
2.8 
2.7 
2.4 
1.8 
1.5 

2.6 
2.8 
2.1 
1.7 
1.1 
0.9 

2.8 
2.6 
2.4 
1.9 
1.2 
1.0 

22.5 
22.0 
212.0 
22.  n 
22.0 
22.0 

894 


TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
8 
4 
6 

6 

7 

8 

9 

10 


11 
12 
13 
14 
16 

16 
17 
18 
19 


20 
21 
22 


28 
24 
25 
26 


27 
28 
29 
SO 
81 

82 
88 
34 
86 

36 


87 
88 
89 


40 

41 


42 
43 
44 


45 
46 
47 
48 
49 
50 


Station. 


NORTH  AMERICA  (West 
Coast)— Continued. 

WA8HIK0T0N— continued. 

Columbia  Siver — Continued. 

Willapa  Bay  Entrance 

South  Bend,  Willapa  Bay 

Oysterville,  Willapa  Bay 

Sealand,  Willapa  Bay 

Grays  Harbor  Entrance 

Hoquiam,  Grays  Harbor 

Laidlaw,  Grays  Harbor 

Destruction  Lsland 

Qulllihute  River 

Cape  Alava  (Flattery  Rocks) 

Juan  de  Fuca  Strait, 

Cape  Flattery  Lt,  Tatoosh  Island. 

NeahBay 

Pysht  River  Entrance 

Port  Angeles 

New  Dungreness  Light 

Washington  Harbor 

Port  Discovery 

Smith  Island  Light 

Partrldg*?  Point 

AdmiraUy  Inlet 

Port  Townsknd 

Marrowstone  Point 

Oak  Bay 

Hood  Canal, 

Port  Ludlow 

Port  Gamble 

Seabeck 

Union  City 

Puget  Sound. 

Point  No  Point  Light 

Port  Madison 

West  Point  Light.  Shilshole  Bay.. 

Seattle,  Elliott  Bay 

PortBlakely 

Bremerton.  Port  Orchard  Naval  Sta 

Tacoma 

Steilacoom 

Dofflemyer  Point.  Budd  Inlet 

Olympia,  Budd  Inlet 

Possession  Sound  and  Port  Su9an, 

Muckil  teo 

Tulalip 

Livingston  Bay 

Saratoga  Paaaage, 

Holmes  Harbor 

Coupeville 

^oagitBay. 

Utsalady 

La  Conner 

Deception  Paes 

Rotario  Strait,  etc. 

Burrows  Bay,  A  Ilan  Island 

Anacortes,  Fidalgo  Island 

Thatcher  Pass,  Decatur  Island 

Pea  vine  Pass,  Obstruction  Island  . 
Strawberry  Bay,  C>'press  Island... 
Eagle  Harbor,  Cypress  Island 


Geographic  position. 


Lati- 
tude. 


North. 

o    * 

46  88 
46  40 
46  82 
46  29 
46  54 

46  58 

46  52 

47  40 

47  53 

48  10 


48  28 

48  22 
48  13 
48  08 
48  11 

48  04 
48  02 
48  19 
48  14 


48  07 
48  06 
48  01 


47  56 
47  51 
47  88 
47  21 


47  55 
47  42 
47  89 
47  87 
47  86 

47  34 
47  16 
47  11 
47  08 
47  04 


47  57 

48  08 
48  14 


Longitude. 


Arc. 


Time. 


West, 


124  06 

123  48 

124  02 
124  02 
124  10 

128  58 
124  05 
124  30 
124  89 
124  44 


124  44 
124  38 
124  07 
123  26 
128  07 

123  02 
122  52 
122  51 
1*22  46 


122  45 
122  41 
122  43 


122  41 
122  84 
122  49 
128  06 


122  82 
122  82 
122  26 
122  20 
122  31 

122  87 
122  26 
122  86 
122  54 
122  54 


122  18 
122  17- 
122  27 


48  03  122  83 
48  13  122  41 


48  15 
48  28 
48  25 


48  29 
48  31 
48  32 
48  36 
48  34 
48  35 


122  80 

122  80 

122  87 

122  42 

122  36 

122  48 

122  48 

122  43 

122  42 

h.  m. 
8  16 
8  15 
8  16 
8  16 
8  17 

8  16 
8  16 
8  18 
8  19 
8  19 


8  19 
8  19 
8  16 
8  14 
8  12 

8  12 
8  11 
8  II 
8  11 


8  11 
8  11 
8  11 


8  11 
8  10 
8  11 
8  12 


8  10 
8  10 
8  10 
809 
8  10 

8  10 
8  10 
8  10 
8  12 
8  12 


809 
809 
8  10 


Standard  port  for 
reference. 


Tidal  differences. 


8  10 
8  11 


8  10 
8  10 
8  10 


8  11 
8  10 
8  11 
8  11 
8  11 
8  11 


Name. 


I  Page. 


Astoria 
Astoria 
Astoria 
Astoria 
Astoria 


161 
161 
161 
161 
161 


Astoria i    161 

Astoria I    161 

Astoria 161 


Astoria 
Astoria 


Astoria 

Astoria 

Astoria 

Port  Townsend. 
Port  Townsend. 

Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend, 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 
Port  Townsend. 

Port  Townsend . 
Port  Townsend. 
Port  Townsend. 
Port  Townsend . 
Port  Townsend. 


Port  Townsend. 

Port  Townsend. 

I  Port  Townsend. 


Port  Townsend. 
I  Port  Townsend. 


Port  Townsend . 
Port  Townsend. 
Port  Townsend. 


Port  Townsend.. 
PortTow^nsend.. 
Port  Townsend. . 
Port  Townsend.. 
Port  Townsend.. 
Port  Townsend.. 


161 
161 


161 
161 
161 
165 
165 

165 
165 
165 
165 


165 
166 
166 


165 
165 
165 
165 


165 
165 
165 
165 
165 

165 
165 
165 
165 
165 


165 
165 
165 


165 
165 


165 
165 
165 


165 
165 
165 
165 
165 
165 


Time. 


Height 


HW. 


LW. 


Time  meridian, 
ItOP  W. 


h.  fit. 
-0  14 
+0  30 
+0  21 
+0  31 
-0  23 

+0  12 
-0  10 
-0  87 
-0  18 
-0  29 


-0  08 
-0  11 
+1  03 
-1  34 
-1  04 

-0  40 
-0  28 
-0  07 
-0  01 


000 
+0  09 
+0  11 


+0  18 
+0  15 
+0  47 
+0  82 


+0  19 
+0  82 
+0  88 
+0  83 
+0  37 

+0  39 
+0  44 
+0  58 
+1  05 
+1  09 


+0  15 
+0  31 
+0  61 


+0  29 
+0  82 


+0  82 
+0  87 
+0  17 


+0  16 
+0  14 
+0  88 
+0  41 
+0  83 
+0  48 


h,  lit. 
-0  41 
-0  07 
-0  II 
-0  01 
-0  55 


-0 
-0 
0 
-0 
-0 


18 
13 
44 

38 
86 


-0  22 
-0  20 
+0  35 
-1  06 
-0  57 

-0  29 
-0  20 
-0  04 
-0  02 


000 
+0  15 
+0  19 


+0  24 
+0  27 
+1  01 
+0  59 


+0  29 
+0  60 
+0  57 
+0  69 
+0  66 


+1 
+1 
+1 
+1 
+1 


02 
12 
31 
48 
49 


+0  56 
+106 
+0  56 


+0  57 
+1  08 


+1  06 
+106 
+0  82 


+0  18 
+0  46 
+0  28 
+0  28 
+0  28 
+0  58 


HW. 


LW. 


Mean  Ixncer 


Ratio 

of 
ranges. 


Low  Water.  ' 

feeL 

feet. 

-0.3 

-0.1 

+L1 

0.0 

+  1.0 

0.0 

+1.0 

0.0 

+0.6 

0.0 

0.0 
0.0 
0.0 
0.0 
0.0 


-0.2 
-0.2 
-0.2 
-2.2 
-2.4 

-2.2 
-2.2 
-2.8 
-2.2 


+1.9 
+0.6 
+0.9 
+0.8 
+0.7 


-0.9 
-0.8 
-1.8 
-2.9 
-3.3 

-2.6 
-2.4 
-2.7 
-2.8 

Two  feet  below 
Mean  Lower  ' 
Low  Water. 

0.0  0.0 
+0.4  0.0 
+1.0        0.0 


+1.4  +0.2 

+L9  +0.8 

+3.4  +0.6 

+3.6  +0.6 


+L8  +0.2 

+2.6  +0.1 

+2.6  +0.2 

+2.8  +0.2 

+8.0  +0.2 

+2.6  0.0 

+2.9  0.0 

+4.8  +0.8 

+6.7  +L1 

+6.8  +1.0 


+2.4  +0.2 
+2.6  +0.1 
+4.6     +0.8 


+4.0     +0.6 
+8.6     +0.6 


+8.8  +0.6 
+3.1  +0.6 
+L7     +0.6 

Mean  Lower 
Low  Water. 

-2.0 
-0.6 
-L8 
-1.6 
-L9 
-L6 


-2.2 

1.02 

-1.8 

1.24 

-2.0 

1.06 

-2.0 

1.08 

-2.1 

1.04 

-2.0 

1.08 

0.97 
1.17 
1.16 
L16 
L08 

1.30 
1.09 
L14 
1.06 
Lll 


0.89 
0.91 
0.83 
0.86 
0.82 

0.91 
0.96 
0.92 
0.98 


LOO  I 
LIO 

L18  i 


L24 
1.81 
1.57 

L6e 


1.29 
1.47 
L49 
L61 
L63 

L53 
L57 
L80 
2.10 
2.12 


1.4S 
1.47 
1.76 


1.67 
1.61 


1.55 
1.61 
1.22 
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• 

a 

Interval. 

Range  of  tide. 

Tropic  diurnal , 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
aboveplaneof — 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

MeaD 

(Mn). 

Spring 

fSg}. 

Neap 

(Np). 

Great 
tmpic 

(Gc). 

HWQ. 

LWQ. 

Tropic  1 
HW     Tropic 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

inter-    range, 
val. 

- 

s 

EcuL 

1 
2 
3 
4 
6 

A.  m, 
000 
045 
085 
0  45 

12  15 

k.  m. 
6  00 
6  35 
630 
6  40 
545 

h.   m. 

-  0366 

0  136 

0036 

0  136 

11  42a 

h.  m. 
6  176 
6  506 
6  456 
6556 
6  016 

feet 
6.2 
7.5 
7.4 
7.4 
6.9 

feet. 
7.7 
9.3 
9.2 
9.2 
8.6 

feet 
4.5 
5.4 
5.3 
5.3 
5.0 

feet. 

8.7 
10.3 
10.2 
10.2 

9.6 

2.1 
2.1 
2.1 
2.0 

feet. 

.    3.7 
4.0 
4.0 
4.0 
3.9 

k.  m. 

feet 
4.2 
4.6 
4.5 
4.5 
4.4 

feet. 
4.4 
5.2 
5.1 
5.1 
4.8 

feet. 
4.8 
5.6 
5.5 
6.5 
5.2 

o 

23.0 
23.0 
23.0 
23.0 
23.0 

6 
7 
8 
9 
10 

026 

004 

12  00 

12  18 

12  07 

6  28 
6  28 
555 
6  00 
602 

0046 

-  0  296 

11  28a 

11  45a 

11  85a 

6  426 
6  446 
6  116 
6  166 
6  186 

8.3 
7.0 
7.3 
6.7 
7.1 

10.3 

8.7 
9.1 
8.3 
8.8 

6.0 
5.0 
5.8 

4.8 
5.1 

11.2 
9.7 

10.0 
9.3 
9.8 

2.2 
2.0 
2.0 
2.0 
2.0 

4.2 
3.9 
4.0 
3.8 
3.9 

4.8 

4.4 

4.5 

4.3 

4.4 

1 

5.6 
4.9 
5.0 
4.7 
4.9 

6.0 
5.3 
5.5 
5.2 
5.3 

23.0 
23.0 
23.5 
24.0 
24.0 

11 
12 
13 
14 
15 

008 
000 

1  17 

2  10 
2  42 

6  16 

6  18 

7  16 
823 
834 

-  0286 

-  0366 
0  396 

3  41a 

4  39a 

6  346 

6  356 

7  346 

8  166 
8  276 

5.7 
5.8 
5.8 
4.4 
4.2 

7.1 
7.2 
6.6 
5.3 
5.0 

4.1 
4.2 
3.8 
3.4 
3.3 

8.1 
8.2 
7.7 
8.3 
8.2 

1.8 
1.8 
1.8 
1.0 
0.9 

8.5 
3.5 
3.4 
7.5 
7.1 



4.0 
4.0 
3.9 
7.5 
7.1 

4.1 
4.1 
3.8 
4.8 
4.6 

4.4 
4.5 
4.2 
6.7 
5.3 

24.0 
24.0 
24.0 
24.0 
24.0 

16 
17 
18 
19 

306 
3  19 
340 
3  46 

902 
9  12 
9  28 
930 

455a 
5  07a 
535a 
538a 

8  566 
9066 

9  296 
9  346 

4.8 
4.9 
4.7 
5.0 

5.8 

5.9 

5.6 

•      6.0 

3.7 
3.8 
3.7 
3.9 

9.1 
9.3 
9.0 
9.4 

1.0 
1.0 
1.0 
1.0 

7.6 
7.7 
7.5 
7.8 



7.6 
7.7 
7.5 
7.8 

5.0 
6.1 
4.9 
5.2 

5.8 
5.9 
6.7 
6.0 

24.0 
24.0 
24.0 
24.0 

20 
21 
22 

3  47 
356 
358 

982 
9  47 
9  51 

5  39a 
5  87a 
536a 

9256 
9  416 
9  456 

6.1 
5.6 
6.0 

6.1 
6.7 
7.2 

3.9 
4.4 
4.7 

10.0 
10.3 
10.8 

1.2 
1.1 
1.1 

8.3 

8.2 
8.5 

926 

8.1 
8.2 
8.5 

7.4 
7.6 
7.9 

6.3 
6.5 
6.8 

28.5 
28.5 
23.5 

28 
24 
25 
26 

4  00 
403 
434 
4  18 

956 
10  00 
10  38 
10  80 

535a 
535a 
558a 
5  42a 

9  506 

9556 

10  286 

10  256 

6.8 
6.7 
8.0 
8.1 

7.6 
8.0 
9.6 
9.7 

4.9 
5.2 
6.2 
6.3 

11.3 
11.8 
13.6 
13.7 

1.2 
1.2 
1.3 
1.3 

8.7 
9.0 
9.8 
9.9 

8.7 
9.0 
9.8 
9.9 

8.2 
8.5 
9.4 
9.5 

7.1 
7.4 
8.4 
8.5 

23.5 
23.5 
23.5 
28.6 

27 
28 
29 
80 
31 

4  07 
420 
4  21 
4  22 
4  25 

10  02 
10  23 
10  30 
10  33 
10  29 

5  40a 
538a 
5  83a 
5S4a 
5  51a 

9  576 
10  186 
10  206 
10  246 
10  246 

6.6 
7.5 
7.6 
7.7 

7.8 

7.9 
9.0 
9.1 
9.2 
9.4 

5.2 
5.8 
5.9 
6.0 
6.1 

11.7 
12.5 
12.6 
12.7 
13.8 

1.2 
1.3 
1.4 
1.4 
1.3 

8.9 
8.5 

8.6 
8.7 
8.8 

"'9'52' 

8.9 
8.5 
8.6 
8.6 
8.8 

8.4 
8.7 
8.8 
8.9 
9.0 

7.3 
7.6 
7.7 
7.8 
8.3 

28.5 
23.5 
23.0 
28.0 
23.0 

32 
33 
34 
35 
36 

4  27 
482 
4  46 
4  51 
455 

10  35 

10  45 

11  04 
11  14 
11  20 

5  49a 
555a 
605a 
604a 
608a 

10  306 
10  406 

10  596 

11  106 
11  166 

7.8 

8.0 

9.2 

10.7 

10.8 

9.4 
9.6 

11.0 
'      12.8 

13.0 

6.1 
6.4 
7.2 

8.4 
8.4 

13.3 
13.6 
15.2 
17.1 
17.3 

1.3 
1.3 
1.4 
1.5 
1.5 

8.0 

9.9 

10.5 

11.3 

11.4 

8.0 

9.9 

10.6 

11.8 

11.4 

8.7 

8.9 

10.2 

11.3 

11.3 

8.0 

8.2 

9.3 

10.5 

10.6 

28.0 
28.0 
23.0 
28.0 
23.0 

37 
38 
39 

4  04 
4  20 
4  89 

10  30 
10  42 
10  29 

5  35a 
5  49a 
559a 

10  256 
10  376 
10  246 

7.3 
7.6 
9.0 

8.8 

9.0 

10.8 

5.8 
5.8 
7.0 

12.6 
12.6 
14.9 

1.4 
1.4 
1.4 

8.6 

8.6 

10.4 

8.6 

8.6 

10.4 

8.7 

8.7 

10.1 

7.7 
7.7 
9.1 

23.5 
23.5 
23.6 

40 
41 

4  17 
4  19 

10  30 
10  35 

5  89a 
5  42a 

10  256 
10  306 

8.5 
8.2 

10.2 
9.8 

6.6 
6.4 

14.3 
13.9 

1.3 
1.3 

10.1 
9.9 

10.1 
9.9 

9.7 
9.5 

8.9 

8.6 

28.5 
24.0 

42 
43 
44 

420 
4  25 
405 

10  86 
10  39 
10  05 

546a 
5  51a 
550a 

10  316 

10  346 

9596 

7.9 
7.7 
6.2 

9.5 
9.2 
7.4 

6.2 
6.0 
4.9 

13.5 
13.2 
11.2 

1.3 
1.3 
1.2 

1               i 

9.7    1        9.8 

9.6  i 9.6 

8.7    8.8 

1 

9.3 
9.2 
8.6 

8.4 
8.3 
7.1 

23.5 
24.0 
24.0 

45 
46 
47 
48 
49 
50 

4  08 
4  02 
425 
4  28 
4  20 
480 

945 
10  19 
10  00 
10  00 
10  00 
10  30 

5  48a 

6  00a 
609a 
6  11a 
6  04a 
6  13a 

9  396 
9  546 
9  546 
9  546 
9  546 
10  246 

5.2 
6.3 
5.4 
5.6 
5.3 
5.5 

6.2 
7.6 
6.5 
6.6 
6.4 
6.6 

4.1 
5.0 
4.2 
4.3 
4.1 
4.3 

9.7 
11.3 
10.0 
10.1 

9.9 
10.1 

1.0 
1.2 
1.1 
1.1 
1.1 
1.1 

7.9  ' 7.9 

8.7    1        8.8 

8.1    8.1 

8,1    8.2 

8.0    •        8.0 

8.1  ' 8.2 

1 

5.3 
6.2 
5.5 
5.6 
5.4 
5.6 

6.2 
7.1 
6.3 
6.4 
6.3 
6.4 

24.0 
24.0 
24.0 
24.0 
24.0 
24.0 
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TABLE  3.— TIDAL  DIFFERENCES 


6 


1 
2 


3 
4 
6 


6 

7 


8 
9 


10 
U 


12 
IS 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
SO 

81 
82 
83 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
60 


Station. 


Geographic  position. 


Lati- 
tude. 


Longitude. 


NORTH  AMERICA  (Wmrr 
Co  AST )— Continued. 

WA8HINOTOM— continued. 

PadiUa  Bay. 


Bay  view... 
Hat  Island 


BdUngham  Bay. 

William  Point,  Samish  Island . . . 

Chuckanut  Bay 

Belllngbam 

Lummi  Bay. 

Point  Mlgley 

Sandy  Point 

Georgia  Strait 

Birch  Bay 

Drayton  Harbor,  Semiamoo  Bay 

San  Jtuin  C^nnel. 


Cattle  Point,  San  Juan  Island. 
Green  Point,  Spieden  Island . . 


Haro  Straii. 

Kanaka  Bay,  San  Juan  Island  . 
Roche  Harbor,  San  Juan  Island 

Turn  Point,  Stuart  Island 

Alden  Point.  Patoe  Island 


BRITISH  COLUMBIA. 

^Esquimau  Harbor,  Vancouyer  I 

^Victoria  Harbor,  Vancouver  Island . 
^Discovery  Island  Light 

Active  Pass.  Mayne  iHland 

Cowichln  Harbor,  Vancouver  I 


Maple  Bay,  Vancouver  Island 

Oyster  Harbor,  Vancouver  Island . . 
North  Sand  Heads  Light.  Praser  R. 
Atkinson  Point  Lt..  Burrard  Inlet. . 
Vancouver,  Burrard  Inlet 


Port  Graves,  Gambler  I.,  Howe  Sd 

Watts  Point,  Howe  Sound 

Nanaimo  Harbor,  Vancouver  I 

Nanooee  Harbor.  Vancouver  I 

Pender  Harbor,  Malaspina  Strait  . 

Port  Augusta,  Vancouver  Island  . . 
Baker  Passage,  Hernando  Island.. 

Suige  Narrows,  Read  Island 

Rendezvous  Islands 

Stuart  Island,  Bute  Inlet 


Waddington  Harbor,  Bute  Inlet . . . 
Gowlland  Har.,  Discovery  Passage. 
tSEYMouR  Narrows,  Discovery  P . . 
Cameleon  Harbor,  Nodal  es  Chan  . . 
Knox  Bay,  Thurlow  Island 


Beaver  Creek,  Loughboro  Inlet 

Forward  Harbor 

Topaz  Harbor 

Port  Neville 

Port  Harvey,  Call  Creek 


North. 
o    / 

48  29 
48  32 


48  85 
48  40 
48  43 


48  45 

48  47 


48  65 

49  00 


48  27 
48  38 


48  29 
48  87 
48  41 
48  47 


48  26 
48  25 
48  25 
48  52 
48  46 

48  50 

49  00 
49  05 
49  20 
49  17 

49  29 
49  41 
49  10 
49  16 
49  38 

49  87 

50  01 
50  16 
50  17 
50  23 

60  05 
50  05 
50  08 
50  20 
60  24 

50  31 
50  29 
50  32 
50  31 
50  34 


Arc. 


.1. 


Time. 


Sergeaunt  Passage 50  42 

Farewell  Harbor,  Blackflsh  Sd 50  36 

Dusky  Cove,  Bonwick  Island 50  42 

Sunday  Harbor,  Crib  Island 50  44 

Cullen  Harbor,  Fife  Sound :  50  46 


Wett. 


122  29 
122  33 


122  32 
122  80 
122  31 


122  43 
122  42 


122  45 

122  46 


122  58 

123  07 


123  04 
123  08 
123  14 
122  58 


128  27 
128  23 
123  18 
123  18 
123  37 

123  86 
128  48 
123  16 
123  16 
123  11 

128  24 
123  13 

123  57 

124  10 
124  03 

124  51 

124  57 

125  07 
125  05 
125  09 

124  52 

125  16 
125  23 
125  20 
125  89 

125  38 
125  47 

125  48 

126  04 
126  17 

126  11 
126  42 
126  40 
126  42 
126  45 


A.  VI. 

8  10 
8  10 


8  10 
8  10 
8  10 


8  11 
8  11 


8  11 
8  11 


8  12 
8  12 


8  12 
8  13 
8  IS 
8  12 


8  14 
8  14 
8  18 
8  13 
8  14 

8  14 
8  15 
8  18 
8  13 
8  13 

8  14 
8  13 
8  16 
8  17 
8  16 

8  19 
820 
8  20 
820 
8  21 

8  19 
8  21 
8  22 
8  21 
8  23 

823 
823 
8  23 
8  24 
8  25 

8  25 
8  27 
8  27 
8  27 
827 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


P»«e., 


Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


Port  Townsend, 
Port  Townsend. 


Port  Townsend. 
Port  Townsend. 


Port  Townsend . 
Port  Townsend . 
Port  Townsend. 
Port  Townsend. 


Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 
Port  Townsend 

Port  Townsend 
Port  Townsend 
Port  Townsend 
Sitka . . 
Sitka  . . 

Sitka  .. 
Sitka.. 
Sitka  .. 
Sitka.. 
Sitka  . . 

Sitka.. 
Sitka  .. 
Sitka  .. 
Sitka  .. 
Sitka  . . 


166 
166 


166 
166 
165 


166 
166 


166 
166 


166 
166 


166 
166 
166 
166 


165 
165 
165 
165 
165 

166 
165 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
165 
165 

165 
165 
165 
169 
169 

169 
169 
169 
169 
169 

169 
169 
169 
169 
169 


Time. 


HW. 


LW. 


Time  meridian, 
ttOPW. 


A.fR. 

+1  02 
+0  42 


+0  47 
+0  67 
+0  69 


+108 
+106 


+109 
+112 


-0  18 
-0  08 


-0  16 
-0  10 
+0  06 
+0  31 


+6  60 
+6  89 
+8  32 

+1 
+1 


20 
20 


+1  26 

+147 

+1 

+1 

+1 


26 
85 
43 


+1  54 
+2  05 
+0  68 


+1 
+2 


11 
18 


06 
02 


+1 
+2 
+2  05 
+8  02 
+2  02 

+3  16 
+  1  08 
-0  57 
+8  08 
+8  56 

+3  46 
+3  15 
+3 
+2 

+2 


15 
46 
12 


+2  02 
+1  W 
+1  27 
+1  19 
+1  19 


A.  in. 
+1  17 
+107 


+0  67 
+0  65 
+0  67 


+1  01 
+1  18 


+126 
+1  88 


-0  09 
+0  17 


-0  01 
+0  06 
+0  26 
+0  52 


-0  86 
-0  32 
-0  84 
+1  45 
+1  46 


+1  63 
+2  17 
+1  53 
+2  05 
+2  81 


+2  29 
+2  60 

+1 


+1 

+1 


51 

48 


+1  36 
+2  87 
+2  87 
+2  02 
+2  51 

+4  11 
+0  63 
-0  80 
+2  21 
+4  08 

+8  61 
+8  23 
+8  28 

+2 
+2 


51 
15 


+2  05 
+1  36 
+1  29 
+1  20 
+1  20 


Ratio 
Height.  of 
ranges. 


HW.      LW. 


Mean  Lower 
Low  Water. 


feet. 
-1.6 
-L8 


-2.8 

2.4 

-2.4 


2.0 
-1.9 


-1.6 
-2.0 


-2.2 
-L6 


2.0 
-1.8 
■L4 
•1,4 


-5.4 
-5.4 
-5.7 
-1.8 
-1.3 

-1.8 
-0.7 
-1.8 
-0.5 
-0.8 

+0.7 
+1.5 
+1.6 
+1.9 

+L7 

+2.8 
+2.9 
+3.5 
+8.5 
+3.5 

+8.5 
-0.9 
-0.1 

+4.1 
+6,2 

+8.7 
+4.2 
+4.2 
+5.'/ 
+8.7 

+3.3 
+4.6 
+4.2 
+4.2 
+4.2 


feet. 
-2.0 
-2.0 


-2.3 
-2.8 
-2,3 


-2.2 
-2,1 


-2.0 
-2.6 


-2.2 
-2.0 


-2.2 
-2.0 
-2.0 
-2.0 


■2.2 
2.8 
2.2 


-1.7 
-1.6 
-L5 
-1.5 
-1.5 

-L5 
-1,9 
-1.8 
+0.3 
■fO.4 

+0.3 
+0.4 
+0.4 
+0.4 
+0.3 

+0.8 
+0.4 
-0.4 
+0.4 
+0.4 


1.10 
1.06 


1.00 
0.98 
0.98 


1.02 
1.04 


1. 
1, 


10 
12 


0.98 
1.08 


1.08 
1.06 
1.12 
1.12 


0.68 
0.74 
0.65 


2.1 

1.16 

2.1 

1.16 

2.1 

1.16 

2.0 

1.26 

2.2 

1.18 

2.1 

1  81 

2.0 

1.83 

1.9 

1.51 

1.8 

1.65 

1.8 

1.66 

L7 

1.71 

1.8 

1.69 

1.78 
1.88 
1.98 
1.98 
1.98 

1.98 

i.ao 

1.88 
1.48 
1.62 

1.42 
1.49 
1.49 
1.62 
1.42 

1.S7 
l.M 
1.49 
1.49 
1.49 


*  As  the  tide  is  chiefly  diurnal  at  these  stations,  the  differences  should  be  applied  to  only  the  higher  high  and  lower  low  waters 
at  Port  Townsend. 

f  The  time  of  slack  water  at  Seymour  Narrows  is  given  in  Table  9  of  this  volume. 
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Interval. 


S3 


1 

2 


8 
4 
5 


6 
7 


8 
9 


10 
11 


12 
18 
14 
15 


1ft 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
*  29 
30 

81 
82 
88 
84 
35 

86 
87 
38 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
60 


Mean. 


HWI.      LWI. 


A.m. 
4  50 
4  80 


4  35 
4  45 

4  47 


450 
453 


4 
4 


56 
59 


3  28 
8  43 


I 


380 
835 

3  51 

4  17 


I 


k 

5 

5 
5 
5 
5 
5 

5 
5 
4 

4 
5 


i 


00 

27 
05 
04 


10 
30 
11 
20 
28 

38 
60 
40 
52 
00 


4  45 

540 
545 
650 

5  42 

6  55 
4  45 
2  89 

2  50 

3  40 

880 
800 
800 
2  30 
1  55 


1 
1 
1 
1 
1 


45 
15 
08 
00 
00 


k.m, 
10  50 
10  40 


10  30 
10  28 
10  30 


10  88 
10  45 


10  58 

11  10 


9  22 
948 


980 

936 

956 

10  28 


[8  14 

8  81 

'8  41 

:  1  15 

11  15 


11  22 
11  45 
11  23. 

11  3^ 

12  01 

11  58 

12  20 
11  05 
11  18 
11  15 

11  00 

12  00 
12  00 

100 
12  13 

1  10 

10  15 

805 

8  20 

10  00 

948 
920 
920 
8  47 
8  10 

800 
7  29 
722 
7  18 
7  18 


Tropic. 


HHWI. 


h.fn. 
6  31a 
6  14a 


6  19a 
630a 
6  82a 


6  35a 
6  37a 


6  876 
6  876 


5  166 
5  266 


5  156 
5  196 
5826 
5  586 


0  016 
—0  106 

1  446 
6486 
6  426 

6  486 
7056 
6456 

6  496 
6566 

7  016 
7  096 

5  596 

6  106 

6  186 

C  006 
(5  5-16 

7  OOf) 

8  10') 
C  546 

8  076 
6  226 
1  146 
6  406 
3  116 

3006 


2 
2 
2 
1 

I 

0 
0 
0 
0 


816 
316 
026 
256 

146 
466 
396 
316 
316 


LLWI. 


h.fn. 
10  446 
10  846 


10  246 
10  226 
10  246 


10  276 
10  396 


10  526 

11  046 


9  156 
9426 


9  246 

9806 

9606 

10  176 


8466 

8606 

8  496 

11096 

11096 

11  166 
11  896 
11  156 
11  286 
11  586 

11  516 

12  146 

10  596 

11  126 
11  006 

10  546 

11  526 

11  546 
1  08a 

12  076 

1  04a 
11  096 

8  266 
8826 

10  116 

10  006 

9  816 
9  316 
8  586 
8  226 

8  126 


Range  of  tide. 


!  Tropic  diurnal 
'     Inequality. 


7 
7 
7 
7 


406 
336 
246 
246 


Mean 

(Mn). 


feet. 
6.6 
5.4 


5.1 
5.0 
5.0 


5.2 
5.3 


5.6 
5.7 


i. 


5.2 
5.4 
5.7 
5.7 


[2.7] 
2.6 
2.4 
5.9 
5.9 

5.9 
6.4 
6.0 
6.7 
6.8 

7.7 
8.4 
8.4 
8.7 
8.6 


9.1 

9.6 

10.1 

10.1 

10.1 

10.1 

6.1 

6.8 

11.4 

12.5 

11.0 
11.5 
11.5 
12.5 
11.0 

10.6 
11.9 
11.5 
11.5 
11.5 


Spring 
(8g). 


feeL 
6.7 
6.5 


6.2 
6.0 
6.0 


6.2 
6.4 


6.7 
6.8 


6.0 
6.6 


6.2 
6.5 
6.8 
6.8 


[3.4 
8.2] 
8.0 
7.0 
7.0 

7.0 
7.6 
7.0 

7.8 
8.2 


9.0 

9.8 

9.8 

10.2 

10.1 

10.6 
11.2 
11.8 
11.8 
11.8 

11.8 

7.2 

8.0 

15.7 

16.7 

14.1 
14.7 
14.7 
16.0 
14.1 

13.6 
15.2 
14.7 
14.7 
14.7 


Noap 
(Np). 


feeL 
4.4 
4.2 


4.0 
3.9 
8.9 


4.1 
4.1 


4.4 

4.5 


8.9 
4.8 


4.1 
4.2 
4.5 
4.5 


[2.0JI 
1.9 
1.8' 
4.6 
4.6 

4.6 
5.0 
4.4 
4.9 
5.0 

5.6 
6.1 
6.1 
6.4 
6.3 

6.6 
7.0 
7.4 
7.4 
7.4 

7.4 
4.8 
5.5 
8.6 
7.7 

7.4 
7.7 
7.7 
8.3 
7.4 

7.1 
8.0 
7.7 
7.7 
7.7 


Great 
tropic 
(Gc). 


HWQ. 


feet. 
10.3 
10.0 


9.6 
9.4 
9.4 


9.7 
0.9 


10.3 
9.6 


9.4 
10.1 


9.7 
10.0 
10.4 
10.4 


6.8 

7.4 

6.5 

10.7 

10.7 

10.7 
11.4 
10.4 
11.3 
11.9 

12.6 
13.5 
13.5 
13.9 
18.8 

14.4 
15.0 
15.7 
15.7 
15.7 


feel. 
1.1 
1.1 


1.0 
1.0 
1.0 


1.0 
1.1 


1.1 
1.1 


1.0 
1.1 


1.0 
1.1 
1.1 
1.1 


1.1 
1.1 

1.1 
1.2 
1.2 
1.2 
1.1 

1.3 
1.3 
1.8 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 
1.5 


15.7 

1.5 

10.9 

1.1 

12.3 

2.5 

15.8 

1.8 

15.9 

1.9 

14.4 

1.9 

14.9 

1.9 

14.9 

1.9 

15.9 

2.0 

14.4 

1.9 

13.9 

1.8 

15.4 

2.0 

14.9 

1.9 

14.9 

1.9 

14.9 

1.9 

LWQ. 


feel. 
8.2 
8.1 


7.9 
7.8 
7.8 


7.9 
8.0 


8.2 
7.8 


7.8 
8.1 


7.9 
8.1 
8.3 
8.8 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


8.0 
8.0 

8.0 
8.4 
7.5 
7.9 
8.2 

8.5 
8.9 
8.9 
9.0 
9.0 

9.2 
9.5 
9.7 
9.7 
9.7 

9.7 
8.5 
8.9 
5.3 
5.5 

5.4 
5.5 
5.5 
5.7 
5.4 

5.3 
5.6 
5.5 
5.5 
5.5 


Tropic 
HW 

inter- 
val. 


Tropic 
range. 


I 


A.  m. 


9  18 


12  00 


9  43 


feet. 
8.2 
8.1 


8.0 
7.9 
7.9 


7.9 
8.0 


8.2 

7.8 


7.8 
8.2 


7.9 
8.1 
8.3 
8.8 


6.8 
6.7 
6.6 
8.0 
8.0 

8.0 
8.4 
7.6 
8.0 
8.3 

8.6 
9.0 
9.0 
9.1 
9.1 

9.8 
9.6 
9.8 
9.8 
9.8 

9.8 
8.6 
9.3 
5.9 
6.0 

5.9 
6.0 
6.0 
6.3 
5.9 

5.8 
6.1 
6.0 
6.0 
6.0 


Predic- 
tions. 


feet. 
5.6 
5.5 


5.1 
5.0 
5.0 


5.3 
5.4 


5.6 
5.1 


5.2 
5.6 


5.8 
5.5 
5.7 
5.7 


8.6 
8.3 
3.4 

5.7 
5.7 

5.7 
6.1 
5.6 
6.1 
6.2 

6.8 
7.3 
7.8 
7.5 
7.4 

7.7 
8.1 
8.4 
8.4 
8.4 

8.4 
6.0 
6.5 
7.6 
8.2 

7.4 
7.7 
7.7 
8.2 
7.4 

7.2 
7.9 
7.7 
7.7 
7.7 


Tropic 
LLW. 


feet. 
6.4 
6.3 


6.0 
5.9 
5.9 


6.2 
6.3 


6.5 
6.0 


6.0 
6.4 


6.2 
6.3 
6.6 
6.6 


4.6 
4.5 
4.4 
6.7 
6.7 

6.7 
7.1 
6.9 
7.2 
7.3 


Varia- 
tion of 
the  com- 
pass. 


7.5 
8.2 
8.0 
8.0 
8.0 


East. 

o 

24.0 
24.0 


24.0 
24.0 
24.0 


24.0 
24.0 


24.0 
24.0 


24.0 
24.0 


24.0 
24.0 
24.0 
24.  C 


24.6 
24.5 
24.0 
24.0 
24.5 

24.5 
25.0 
25.0 
25.0 
25.0 


8.0 

25.5 

8.6 

25.5 

8.6 

25.5 

8.8 

25.5 

8.7 

26.6 

9.0 

25.5 

9.5 

26.0 

9.8 

26.0 

9.8 

26.0 

9.8 

26.0 

9.8 

26.0 

6.9 

26.0 

7.4 

26.0 

7.5 

26.5 

8.0 

26.5 

7.7 

26.5 

8.0 

26.5 

8.0 

26.5 

8.6 

26.5 

7.7 

26.5 

26.5 
•26.5 
26.5 
26.5 
26.5 
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J8 


station. 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 


11 
12 
18 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


26 


27 
28 
29 
80 
81 


82 


84 


85 


86 
87 


88 
89 


40 
41 


42 
43 


44 

45 


NORTH  AMERICA  (Wbbt 
Coast)— Continued. 

BBiTiBH  COLUMBIA-— continued. 

Deep  Harbor,  Fife  Sound 

Tracey  Harbor,  Broughton  Island . 
Cypress  Harbor,  Broughton  Island 
Beaver  Cove,  Vancouver  Island... 
Alert  Bay,  Cormorant  Island 

Nlmpkish  River,  Vancouver  Island 
Beaver  Harbor,  Vancouver  Island. 

Blunden  Harbor 

Port  Alexander,  Qaliano  Island... 
Bull  Harbor,  Hope  Island 

Vancouver  Island,  touihtoeU  coast. 

Race  Rocks  Light,  Fuca  Strait . . . . 

Sooke  Inlet,  Fuca  Strait 

Jordan  River,  Fuca  Strait 

Port  San  Juan.  Fuca  Strait 

Carmanah  Point  Light 

Cape  Beale  Light,  Barclay  Sound. 

Stamp  Harbor 

Clayoquot  Sound 

Hesqulat  Harbor 

Nootka  Sound 

Esperanza  Inlet 

Kyuquot Sound 

Ou-Ou-Kinsh  Inlet 

Klaskino  Inlet 

Quatdno  Sound  Entrance 

SmiihlnkL 

Takush  Harbor 

PUzhugh  Sound. 

Schooner  Retreat 

Safety  Cove 

Qoldstream  Harbor 

Namu  Harbor 

Welcome  Harbor,  Uakai  Strait 

PiBher  Channd. 
Port  John 

CamjiMl  Idand. 

McLaughlin  Bay 

Kynumpt  Harbor 

MiOnnk  Sound. 

PortBlakeney 

FMayton  Channel. 

NowishCove 

Klemtoo  Passage 

Q^een  Charlotte  Idandt. 

PortKuper 

Skidegate  Inlet 

Principe  Channel. 

Port  Stephens 

Port  Canaveral 

Wright  Sound. 

Holmes  Bay 

Coghlan  Anchorage 

Orenville  Channd. 

Lowe  Inlet 

Klewnugget  Inlet 


Geographic  position. 


Lati- 
tude. 


,    Longitude. 


,    Arc.    ,  Time 


I 


North. 


Wed. 


48  48 

49  16 
49  14 
49  25 
49  36 

49  60 

50  00 
50  08 
50  18 
50  28 


51  17 


51  28 
51  32 
51  43 
51  52 
51  41 


52  00 


52  09 
52  12 


52  19 


52  31 
52  34 


52  57 

53  13 


53  21 
53  84 


53  16 
53  23 


53  S3 
53  39 


o  / 

O    t 

h.in. 

60  48 

126  35 

826 

50  51 

126  53 

828 

50  50 

126  41 

8  27 

50  33 

126  52 

8  27 

50  35 

126  57 

8  28 

50  34 

126  50 

828 

50  43 

127  26 

8  30 

50  54 

127  19 

8  29 

50  51 

127  40 

8  31 

50  55 

127  56 

832 

48  18 

123  82 

8  14 

48  21 

123  43 

8  15 

48  25 

124  03 

8  16 

48  83 

124  26 

8  18 

48  37 

124  46 

8  19 

125  14 
124  51 

126  00 
126  28 
126  38 

126  58 

127  12 
127  84 
127  52 
127  56 


127  89 


127  45 

127  56 

128  01 

127  52 

128  08 


127  53 


128  10 
128  13 


128  23 


128  27 
128  82 


132  16 
131  59 


129  41 

130  09 


129  05 
129  17 


129  36 
129  45 


8  21 
8  19 
8  24 
826 
8  27 

828 
829 
880 
881 
882 


8  81 


8  81 
832 
832 
8  31 
883 


832 


883 

888 


884 


834 
834 


8  49 
8  48 


839 
8  41 


886 
8  37 


8  38 
8  39 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Time, 


Page. 


PortTownsend. 
Port  Townsend . 
Port  Townsend . 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Astoria 

Sitka 

Sitka 

Sitka 

Sitka 

Rltka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 

Sitka 


Sitka 169 


169 
169 
169 
169 

169 
169 
169 
169 
169 


165 
165 
165 
161 
161 

161 
161 
161 
161 
161 

161 
161 
161 
161 
161 


169 


169 
169 
169 
169 
169 


169 


169 
169 


169 


169 
169 


169 
169 


169 
169 


169 
169 


169 
169 


HW. 


LW. 


Time  meridian^ 
IVP  W. 


h.  m. 
+1  88 
+120 
+1  49 
+1  29 
+1  15 

+1  20 
+0  52 
+0  61 
+0  55 
+0  84 


h.  tn. 
+1  89 
+1  21 


+1 

+1 


50 
80 


+1  16 

+1  21 
+0  52 
+0  51 
+0  55 
+0  34 


-1 
-2 
-2 
+0  88 
+0  09 


59 
16 
82 


-0  14 
+0  84 
-0  16 
-0  24 
-0  28 

-0  82 
-0  86 
-0  38 
-0  48 
-0  47 


-1 
-1 
-2 
+0  16 
-0  10 


51 
59 
12 


-0  21 
+0  42 
-0  25 
-0  85 
-0  85 

-0  44 
-0  50 
-0  58 
-1 
-1 


OS 
02 


Tiwe  meridian, 
1SS°  W. 

-0  12  '    -0  12 


-0  07 
-0  01 
-0  11 
+0  02 
-0  15 


+0  84 


+0  15 
+0  10 


-0  14 


+0  06 
+0  09 


0  18 
-0  11 


-0  07 
-0  02 


-0  12 
-0  11 


000 
+0  11 


-0  07 
-0  01 
-Oil 
+0  02 
-0  15 


+0  88 


+0  19 
+0  12 


-0  15 


+0  05 
+0  06 


-0  18 
-0  11 


-0  08 
-0  08 


-0  18 
-0  12 


000 
+0  12 


Mean  Lower 
Low  Water. 


feet. 

+3.7 

+8.3 

+2.9 

+2.5 

+2.5 

+1.9 
+1.5 
+1.6 
+1.5 
+0.7 


-2.5 
-2.3 
-L7 
-0.5 
-0.6 

+1.7 
+8.8 
+1.7 
+L9 
+L5 

+1.6 
+1.1 
+1.1 
+0.5 
+0.6 


+1.7 


-hl.5 
+2.0 
+2.5 
+2.2 
+1.5 


+8.1 

« 

+L7 
+2.2 

+1.5 


+1.8 
+L8 


+L5 
+2.5 


+8.7 
+3.7 


+2.6 
+8.7 


+4.7 
+4.7 


feet. 

+0.8 

+0.8 

+0,3 

+0.8 

4  0.3 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 


-2.2 
-2.2 
-2.0 
-0.1 
-0.1 

+0.1 

+0.2 

0.0 

0.0 

0.0 

+0.1 
0.0 
0.0 
0.0 
0.0 


+0.1 


+0.1 
+0.2 
+0.3 
+0.2 
+0.1 


+0.3 


+0.1 
+0.2 


+0.1 


L42 
1.87 
1.83 
1.29 
1.29 

1.22 
1.16 
1.16 
1.18 
L09 


0.94 
0.98 
L06 
0.M 
0.94 

1.25 
1.66 
1.27 
1.80 
L28 

1.22 
1.17 
L17 
1.08 
L06 


1.19 


1.16 
L28 
L29 
1.25 
1.16 


1.96 


1.19 
L25 


LIS 


+0.8 
+0.3 

L20 
L20 

+0.1 
+0.8 

L16 
L29 

+0.8 
+0.8 

L42 
L42 

+0.8 
+0.8 

L29 
L42 

+0,6 
+0.5 

L65 
1.65 

AND  TIDAL  CONSTANTS. 
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s 

s 

Interval. 

Range  of  tide. 

« 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

.(NpJ. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

Inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

1 

Eatt. 

I 

2 
8 
4 
5 

h.in. 
1  20 
1  00 
1  80 
1  10 
056 

h,  m. 
7  83 
7  13 
7  48 
7  28 
7  08 

A.m. 
0505 
0296 
0506 
0895 
0245 

A.  fit. 
7456 
7256 
7556 
7856 
7206 

feet. 
11.0 
10.6 
10.3 
10.0 
10.0 

feet. 
14.1 
13.6 
13.2 

12.8 
12.8 

feet. 
7.4 
7.1 
6.9 
6,7 
6.7 

feet. 
14.3 
13.8 
13.5 
13.1 
13.1 

feet. 
1.9 
1.9 
1.8 
1.8 
1.8 

feet. 
5.4 
5.8 
5.2 
5.1 
5.1 

A.  m. 

feet. 
5.9 
5.8 
5.7 
5.6 
5.6 

feet. 
7.4 
7.2 
7.0 
6.8 
6.8 

feet. 
7.8 
7.6 
7.4 
7.2 
7.2 

o 

27.0 
27.0 
27.0 
26.5 
26.5 

6 
7 
8 
9 
10 

1  00 
080 
080 
082 
0  10 

7  13 
6  42 
6  42 
6  44 
6  22 

0  275 

-  0035 

-  0085 

-  0  015 

-  0256 

7266 
6  456 
6  456 
6  476 
6  366 

9.4 
9.0 
9.0 
9.1 

8.4 

12.1 
11.5 
11.5 
11.6 
10.7 

6.3 
6.0 
6.0 
6.1 
5.6 

12.5 
12.0 
12.0 
12.1 
11.3 

1.8 
1.7 
1.7 
1.7 
1.7 

5.0 
4.9 
4.9 
4.9 
4.7 

5.5 
5.3 
5.3 
5.4 
5.2 

6.4 
6.2 
6.2 
6.2 
5.8 

6.9 
6.6 
6.6 
6.7 
6.2 

26.5 
26.5 
27.0 
27.0 
27.0 

11 
12 
13 
14 
15 

145 
127 
1  10 
045 
020 

788 
729 
7  15 
655 
6  28 

3846 
8  156 
2  546 
0  106 
-  0  156 

7826 
7236 
7096 
7  126 
6466 

4.8 
5.0 
5.4 
6.0 
6.0 

5.8 

6.0 

.    6.5 

•    7.4 

7.4 

3.7 
8.9 
4.2 
4.3 
4.8 

9.1 
9.4 
10.0 
8.5 
8.5 

1.0 
.      1.0 
1.1 
1.9 
1.9 

7.6 
7.8 
8.1 
3.6 
8.6 



7.6 
7.8 
8.1 
4.1 
4.1 

5.0 
5.2 
5.5 
4.3 
4.3 

5.8 
6.0 
6.8 
4.6 
4.6 

25.0 
25.0 
25.0 
25.0 
25.0 

16 
17 
18 
19 
20 

12  20 
045 
12  15 
12  05 
12  05 

6  15 
720 
608 
556 
555 

11  49a 
0  176 
11  44a 
11  85a 
11  84a 

6306 
7886 
6286 
6  106 
6  106 

8.0 
10.0 
8.1 
8.8 
7.9 

9.9 
12.4 
10.0 
10.3 

9.8 

5.7 
7.1 
5.8 
5.9 
5.6 

10.9 
13.2 
11.0 
11.2 
10.7 

2.2 
2.4 
2.2 
2.2 
2.1 

4.2 
4.6 
4.2 
4.2 
4.1 

4.7 

1       5.3 

1       4.8 

4.8 

4.7 

6.5 
6.6 
5.6 
5.6 
5.4 

5.9 
7.1 
5.9 
6.1 
5.9 

25.0 
25.5 
25.5 
25.5 
26.0 

21 
22 
28 
24 
25 

11  65 

11  50 
1147 
11  85 
1185 

545 
538 
584 
-  522 
522 

1124a 
11  18a 
11  15a 
1102a 
1102a 

6006 
5536 
5  496 
5886 
5886 

7.8 
7.5 
7.5 
6.9 
6.9 

9.7 
9.3 
9.8 
8.6 
8.6 

5.5 
5.3 
5.3 
4.9 
4.9 

10.6 

10.2 

10.2 

9.6 

9.6 

2.1 
2.1 
2.1 
2.0 
2.0 

4.1 
4.0 
4.0 
8.9 
3.9 

...«..•• 

4.7 
4.6 
4.6 
4.4 
4.4 

5.4 
5.2 
5.2 

4.8 
4.8 

5.7 
5.6 
5.6 
5.2 
5.2 

26.0 
26.0 
26.0 
26.5 
26.5 

26 

025 

6  87 

-  0065 

6506 

9.2 

11.8 

6.2 

12.2 

• 

1.7 

4.9 

• 

•••••••• 

5.4 

6.8 

6.7 

27.0 

27 
28 
29 
80 
81 

080 
085 
025 
089 
020 

642 
6  47 
6  87' 
6  51 
682 

-  0086 
0086 

-  0066 
0  076 

-  0  136 

6566 
7006 

6  496 

7  046 
6  456 

9.0 
9.5 
10.0 
9.7 
9.0 

11.5 
12.2 
12.8 
12.4 
11.5 

6.0 
6.4 
6.7 
6.5 
6.0 

12.0 
12.6 
18.1 
12.8 
12.0 

1.7 
1.8 
1.8 
1.8 
1.7 

4.9 
5.0 
5.1 
5.1 
4.9 

5.8 
5.5 
5.6 
5.5 
5.3 

6.2 
6.5 
6.8 
6.6 
6.2 

6.6 
6.9 
7.2 
7.0 
6.6 

27.0 
27.0 
27.5 
27.5 
27.5 

82 

110 

726 

0896 

7886 

10.5 

13.4 

7.0 

13.7 

1.9 

5.3 



5.8 

7.1 

7.5 

27.5 

83 
84 

050 
045 

706 
659 

0  176 
0  186 

7  196 
7  126 

9.2 
9.7 

11.8 
12.4 

6.2 
6.5 

12.2 
12.8 

1.7 
1.8 

4.9 
5.1 

5.4 
5.5 

6.8 
6.6 

6.7 
7.0 

27.6 
27.5 

35 

020 

6  31 

-  0  186 

6446 

9.1 

11.6 

6.1 

12.1 

1.7 

4.9 

5.4 

6.2 

6.7 

27.5 

86 
87 

040 
048 

652 
655 

0066 
0  116 

7066 
7066 

9.8 
9.3 

11.9 
11.9 

6.2 
6.2 

12.3 
12.8 

1.7 
1.7 

5.0 
5.0 

5.4 
5.4 

6.4 
6.4 

6.8 
6.8 

27.5 
27.5 

88 

89 

000 
007 

6  12 
-*B19 

-0886 
-  0246 

6256 
6  816 

9.0 
10.0 

11.5 
12.8 

6.1 
6.7 

12.0 
13.1 

1.7 
1.8 

4.9 
5.1 

6.8 

5.6 

6.2 
6.8 

6.6 
7.2 

27.5 
27.5 

40 
41 

022 
025 

688 
686 

-  0086 

-  0066 

6456 
6  486 

11.0 
11.0 

14.1 
14.1 

7.4 
7.4 

14.3 
14.3 

1.9 
1.9 

5.4 
5.4 

5.9 
5.9 

7.4 
7.4 

7.8 
7.8 

28.0 
28.0 

42 

43 

020 
020 

6  81 
680 

-  0  116 

-  0  106 

6486 
6  426 

10.0 
11.0 

12.8 
14.1 

6.7 
7.4 

13.1 
14.3 

1.8 
1.9 

5.1 
5.4 

5.6 
5.9 

6.8 
7.4 

7.2 
7.8 

28.0 
28.0 

44 

45 

080 
040 

642 
653 

0  016 
0  116 

6536 
7046 

12.0 
12.0 

15.4 
15.4 

8.0 
8.0 

15.4 
15.4 

2.0 
2.0 

5.6 
5.6 

6.2 
6.2 

8.0 
8.0 

8.4 
8.4 

28.5 
28.5 

400 


TABLE  3.— TIDAL  DIFFERENCES 


^ 
^ 


2 
S 
4 
6 


6 

7 

8 

9 

10 

11 

12 


13 
14 
16 
16 
17 
18 
19 


20 
21 
22 
23 
24 

26 


27 
28 
29 
30 
81 
82 


83 
84 
85 
86 
87 

88 
89 
40 
41 

42 
48 
44 
45 


46 
47 
48 
49 
50 

51 
52 
53 
54 
55 


Station. 


NORTH  AMERICA  (Wbbt 
Coast) — Continued. 

BRITISH  COLUMBIA— continued. 

Ogden  Channel. 
Alpha  Bay 

Chatham  Sound. 

Refuge  Bay.  Porcher  Island 

Qlawdzeet  Anchorage 

Metlakahtla  Bay 

Poi:t  Simpson 

BKITI8H  COLUMBIA  AND  ALASKA. 

Portland  CbTioZ,  etc. 

Wales  Point,  Alaska 

Winter  Har.,  Pearse  Canal,  Alaska. 

Somervllle  Bay,  B.  C 

NassBay,  B.  C. 

Observatory  Inlet,  B.  C 

Halibut  Bay,  Alaska 

Fords  Cove,  B.C 

ALASKA. 

Dixon  Entrance, 

Haystack  Island 

Port  Tongass,  Tongass  Island 

Nakat  Harbor 

Ca]>e  Fox 

Cape  Chacon.  Prince  of  Wales  Id. . . 

Howkan,  Kalgahnee  Strait 

Cape  Muzon,  Dall  Island 

BeviUoffigedo  Channel. 

Morse  Cove,  Duke  Island 

Vixen  Bav,  Boca  de  Quadra 

Custom  House  Cove,  Mary  Island . . 

Haasler  Harbor,  Annette  Island 

Gnat  Harbor,  Carroll  Inlet 

Ward  Cove,  Tongass  Narrows 

Ketchikan,  Tongass  Narrows 

Behm  Canal. 

Shoalwater  Pass 

Burroughs  Bay 

Bell  Arm,  Bell  Island 

Convenient  Cove,  Hassler  Island. . . 

Yes  Bay 

Loring,  Naha  Bay 

Clarence  SlraU, 

Cape  Northumberland,  Duke  Id 

Tamgas  Harbor,  Annette  Island 

Niblack  Anchorage,  Moira  Sound.. 

Metlakatla,  Port  Chester 

Chasima  Anch..  Cholmondeley  Sd  . 

Kasaan  Bay  Entrance 

Kasaan  Village,  Skowl  Arm 

Karta  Bay,  Kasaan  Bay 

Tolstoi  Bay,  Prince  of  Wales  Island. 

Union  Bay,  Earnest  Sound 

Dewey  Anchorage,  Etolin  Island  . . 
Ratz  Harbor,  Prince  of  Wales  Island 
Steamer  Bay,  Etolin  Island 

Sumner  StraU. 

Port  McArthur,  Kuiu  Island 

Shakan,  Prince  of  Wales  Island 

Port  Beauclerc,  Kuiu  Island 

Port  Protection,  Prince  of  Wales  Id. 
Red  Bay,  Prince  of  Wales  Island... 

Duncan  Canal  Entrance 

St.  John  Harbor,  Zarembo  Island  .. 

Wrangell,  Wrangell  Island 

Highneld  Cannery 

Stikine  River  Ent.,  Pt.  Rothsay  .... 


Geographic  position. 


LaU- 
tude. 


North, 

o    / 

58  62 


54  04 
54  13 
54  20 
54  84 


54  42 
54  49 
54  47 

54  59 

55  06 
55  14 
55  87 


54  43 
54  46 
54  48 
54  46 
54  42 
54  49 
54  40 


54  55 

55  03 
55  06 
55  18 
55  28 
65  24 
55  21 


55  26 

56  02 
65  68 
65  52 
55  56 
55  36 


54  51 

55  04 
55  04 
55  08 
55  16 

55  24 
55  23 
55  84 
55  89 

55  45 
55  55 
55  53 
66  09 


66  04 
56  08 
56  18 
56  19 
56  19 

56  82 
56  26 
56  28 
66  29 
56  85 


Longitude. 


Arc. 


Time. 


West. 


o      / 
130  18 


130  22 
130  46 
130  28 
180  27 


180  28 
130  27 
130  13 
129  59 

129  58 

130  06 
130  06 


130  87 
130  44 
130  42 
180  51 
132  01 
182  49 
132  41 


181  15 

130  47 
181  13 

131  26 
131  20 
13144 
181  89 


180  54 
131  06 
131  81 

181  41 
131  50 
181  88 


131  22 

131  38 
182  07 

181  84 

182  08 

132  10 
182  22 
132  35 
132  25 

182  12 
182  22 
182  36 
182  41 


184  07 
188  27 
183  54 
133  36 
183  18 

133  05 
132  57 
132  22 
182  22 
182  22 


h.m, 
8  41 


8  41 
8  48 
8  42 
842 


842 
8  42 
8  41 
840 
840 
840 
840 


8  42 
8  48 
8  48 
843 
848 
8  51 
8  61 


845 
8  43 
845 
8  46 
8  45 
8  47 
8  47 


844 
844 
8  46 
8  47 
8  47 
8  47 


8  46 
846 
8  48 
8  46 

8  48 


Standard  port  for 
reference. 


8  49 
8  49 
8  50 
8  51 


856 
854 
856 
8  54 
853 

8  52 
852 
8  49 
8  49 
8  49 


Name. 


Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Sitka 

Sitka 

Sitka 

Sitka , 

Sitka 

Sitka 

Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

8  49  Sitka 
8  49  '  Sitka 
8  60  I  Sitka 
8  60  ,  Sitka 

Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Page. 


169 


169 
169 
169 
169 


168 
169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 
169 


169 
169 
169 
169 
169 

169 
169 
169 
169 

169 
169 
169 
169 


169 
169 
169 
169 
169 

169 
169 
169 
169 
169 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian^ 
156°  W. 


h.m. 
-0  07 


-0  12 
-015 
-0  08 
-0  12 


-0  14 
-0  08 
-0  10 
+0  13 
+0  16 
+0  18 
+0  21 


-0  15 
-0  17 
-0  13 
-0  18 
-0  15 
+0  09 
-0  14 


+0  04 
+0  10 
-0  01 
+0  04 
+0  12 
+0  08 
+0  05 


+0  01 
-0  06 
-0  01 
-0  07 
-0  06 
-Oil 


-0  15 
-0  13 
-0  10 
•  008 
-0  02 

+0  06 
+0  12 
+0  07 
+0  11 

+0  12 
+0  18 
+0  18 
+0  09 


-0  04 

+0  01 

000 

000 

+0  03 

+0  08 
+0  07 
+0  12 
+0  14 
+0  25 


h.m, 
-0  09 


-0  14 

0  17 

-0  10 

-0  18 


-0  16 
-0  16 
-0  12 
+0  10 
+0  12 
+0  14 
+0  16 


-0  17 
-0  22 
-0  22 
-0 
-0 
+0 


17 
12 
16 


-0  18 


+0  01 
+0  04 
-0  18 
-0  06 
-0  12 
+0  06 
+0  06 


-0 
-0 
-0 
-0 
-0 
-0 


-0 

-0 

0 

-0 

0 


09 
11 
05 
08 
05 
12 


14 
16 
13 
11 
05 


+0  05 
+0  11 
+0  06 
+0  09 

+0  11 
+0  12 
+0  12 
+0  06 


-0  03 

000 

-0  01 

-0  02 

000 

+0  05 
+0  04 
+0  09 
+0  11 
+0  80 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water, 


feet 
+  6.8 


+  4.6 
+  4.1 
+  6.6 
+  6.8 


+  5.5 
+  6.9 
+  6.1 
+1L1 
+  11.1 
+  8.3 
+  6.9 


+ 

+ 
+ 
+ 
+ 


6.7 
5.9 
6.9 
6.7 
8.7 
4.7 
8.5 


5.9 
4.9 
6.1 
6.3 
4.8 
8.5 
5.7 


4.8 
5.8 
8.5 
4.4 
5.4 
6.8 


+  4.4 

+  6.1 
+  6.3 
+  6.3 
+  6.7 

+  7.3 
+  5.9 
+  5.9 
+  6.1 

+  5.5 
+  6.5, 
+  6.1 
+  5.9 


0.7 
1.9 
3.7 
2.9 
4.9 

6.8 
6.7 
6.7 
6.8 
4.1 


feet 
+0.6 


+0.4 
+0.3 
+0.6 
+0.7 


+0.5 
+0.5 
+0.5 
+0.9 
+0.9 
+0.7 
+0.5 


+0.5 
+0.5 
+0,5 
+0.5 
+0.8 
+0.6 
+0.3 


+0.5 
+0.5 
+0.6 
+0.5 
+0.4 
+0.7 
+0.5 


+0.4 
-0.4 
+0.7 
+0.4 
-0.4 
-0.4 


+0.4 
+0.6 
+0.6 
+0.6 
+0.5 

+0.7 

+0.7 

0.0 

+0.5 

+0.6 

J-0.5 

+0.5 

+0.5 


+0.1 
+0.1 
+0.3 
+0.4 
+0.5 

+0.5 
+0.6 
+0.6 
+0.6 
+0.8 


Ratio 

of 
ranges. 


1.76 


1.64 
1.49 
1.77 
L73 


1.66 
1.88 
L71 
2.32 
2.32 
1.98 
1.81 


1.67 
L70 
1.68 
1.67 
1.44 
1.56 
1.40 


1.68 
1.58 
1.71 
1.74 
1.67 
2.08 
1.67 


1.57 
1.74 
2.02 
1.62 
1.75 
1.74 


1.62 
1.71 
1.75 
1.74 
1,79 

1.87 
1.68 
1.77 
1.72 

1.66 
1.77 
1.71 
1.68 


1.09 
1.22 
1.41 
1.35 
1.58 

1.62 
1.67 
1.79 
1.76 
1.48 


AND  TIDAL  CONSTANTS. 


401 


1 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

VarU- 

1 

1 

1 

• 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

xr 

Neap 

(NpJ. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predlc- 
tlonB. 

1 
Tropic 
LLW. 

tlonof 

theoom- 

pa». 

% 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

« 

1 

EaH. 

h.  m. 

hm  tn. 

h.  fii. 

A.  m. 

fed. 

feet. 

feet. 

feet. 

feet. 

feet. 

A.  nt. 

feet. 

feet. 

feet. 

0 

1 

020 

6  80 

-0  076 

6  416 

13.5 

17.3 

9.1 

17.2 

2,1 

6.0 

6.5 

8.8 

9.8 

28.6 

2^ 

0  15 

( 

625 

-0  146 

6  866 

11.9 

15.8 

8.0 

15.3 

2.0 

5.6 

'       6.1 

7.9 

8.4 

28.6 

8 

0  10 

620 

-0  196 

6  316 

11.5 

14.7 

7.7 

14.8 

1.9 

5.5  1 6.0 

7.6 

8.1 

29.0 

4 

0  18 

628 

-0  096 

6896 

13.7 

17.5 

9.2 

17.4 

2.1 

6.0   

6.6 

8.9 

9.4 

29.0 

5 

0  14 

626 

-0  186 

6866 

13.4 

17.2 

9.0 

17.0 

2.1 

5.9 

6.6 

8.8 

9.2 

29.0 

6 

Oil 

6  21 

-0  176 

6  826 

12.8 

16.4 

8.6 

16.3 

2.0 

5.8 

6.4 

8.4 

8.9 

29.0 

7 

0  17 

6  21 

-0  106 

6  826 

18.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

29.0 

8 

0  16 

626 

-0  116 

6  376 

18.2 

16.9 

8.8 

16.8 

2.1 

6.9 

6.6 

8.7 

9.1 

29.0 

9 

040 

6  49 

0  166 

6686 

17.9 

22.9 

12.0 

22.1 

2.4 

6.9 

7.5 

11.4 

12.0 

29.5 

10 

043 

6  61 

0  196 

7006 

17.9 

22.9 

12.0 

22.1 

2.4 

6.9 

7.6 

11.4 

12.0 

29.5 

11 

046 

658 

0  196 

7086 

15.3 

19.6 

10.3 

19.2 

2.2 

6.4 

7.0 

9.9 

10.4 

29.5 

12 

048 

666 

0  216 

7066 

14.0 

17.9 

9.4 

17.7 

1 

2.1 

6.1 

6.7 

9.1 

9.6 

80.0 

13 

0  10 

6  20 

-0  186 

6  316 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 

6.4 

8.5 

8.9 

29.0 

14 

006 

6  16 

-0  196 

6266 

13.1 

16.8 

8.8 

16.7 

2.1 

6.9 

6.4 

8.6 

9.1 

29.0 

16 

0  12 

615 

-0  166 

6266 

13.0 

16.6 

8.7 

16.6 

2.1 

6.9 

6.4 

8.6 

9.0 

29.0 

16 

007 

620 

-0  216 

6  816 

12.9 

16.5 

8.6 

16.5 

2.0 

6.9 

6.4 

8.6 

8.9 

29.0 

17 

004 

6  19 

-0  266 

6  816 

11.1 

14.2 

7.4 

14.4 

1.9 

5.4 

5.9 

7.4 

7.9 

29.0 

18 

025 

6  44 

-0  046 

6656 

12.0 

16.4 

8.0 

15.4 

2.0 

6.6 

6.2 

8.0 

8.4 

29.0 

19 

002 

6  16 

-0  296 

6276 

10.8 

13.8 

7.2 

14,1 

1.9 

6.4 

5.9 

7.8 

7.7 

29.0 

20 

027 

686 

0006 

6  476 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

29.0 

21 

085 

6  41 

0066 

6626 

12.2 

15.6 

8.2 

15.7 

2.0 

5.7 

6.2 

8.1 

8.6 

29.5 

22 

022 

622 

-0  066 

6836 

13.2 

16.9 

8.8 

16.8 

2.1 

5.9 

6.6 

8.7 

9.1 

29.5 

28 

025 

627 

-0  026 

6386 

18.4 

17.2 

9.0 

17.0 

2.1 

6.0 

'        6.5 

8.8 

9.3 

29.5 

24 

085 

623 

0066 

6  346 

12.1 

15.5 

8.1 

16.6 

2.0 

5.7 

6.2 

8.0 

8.5 

29.5 

26 

028 

6  87 

0036 

6  476 

16.6 

20.0 

10.5 

19.5 

2.3 

6.4 

7.0 

10.0 

10.6 

29.5 

26 

025 

638 

0026 

6386 

12.9 

16.6 

8.6 

16.5 

2.0 

6.9 

6.4 

8.9 

9.3 

29.6 

27 

025 

627 

-0  046 

6386 

12.1 

16.6 

8.1 

15.6 

2.0 

5.7 

'        6.2 

8.0 

8.5 

29.5 

28 

0  19 

625 

0  016 

6  416 

18.4 

16.6 

9.2 

17.4 

2.3 

5.6    1        6.1 

8.2 

9.6 

80.0 

29 

020 

6  28 

0026 

6306 

16.6 

20.0 

10.5 

19.5 

2.3 

6.4 

;        7.0 

10.0 

10.6 

80.0 

80 

0  13 

6  24 

-0  026 

6266 

11.7 

16.0 

7.8 

15.1 

1.9 

5.6 

6.1 

7.8 

8.2 

80.0 

81 

0  16 

627 

-0  046 

6  296 

13.5 

•16.8 

9.1 

17.2 

2.2 

5.2 

1        6.6 

8.2 

9.8 

30.0 

82 

0  10 

6  20 

-0  096 

6226 

18.4 

16.6 

9.2 

17.4 

2.8 

5.6    1     "6.1 

1 

8.2 

9.5 

80.0 

83 

006 

6  19 

-0  236 

6306 

11.7 

15.0 

7.8 

15.1 

1.9 

5.6 

6.1 

7.8 

8.2 

29.0 

84 

008 

6  17 

-0  196 

6  286 

18.2 

16.9 

8.8 

16.8 

2.1 

6.9 

6.6 

8.7 

9.1 

29.5 

86 

009 

6  18 

-0  166 

'    6  296 

13.6 

17.3 

9.0 

17.1 

2.1 

6.0 

i        6.6 

8.8 

9.4 

29.5 

86 

0  13 

622 

-0  146 

6  386 

13.4 

17.2 

9.0 

17.0 

2.1 

6.0 

6.6 

8.8 

9.3 

29.5 

37 

0  17 

626 

-0  106 

6  876 

13.8 

17.7 

9.2 

17.4 

2.1 

6.0' 1        6.6 

9.0 

9.5 

29.5 

88 

025 

686 

-0  016 

,      6  456 

14.4 

18.4 

9.6 

18.2 

2.2 

6.2 6.7 

9.4 

9.9 

29.5 

89 

030 

6  41 

0036 

6  526 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9' 6.4 

8.6 

9.0 

29.5 

40 

025 

685 

-0  016 

6  456 

18.6 

17.3 

9.0 

18.0 

2.1 

6.9    6.5 

8.4 

9.0 

29.5 

41 

028 

688 

0  016 

6  496 

13.3 

17.0 

8.9 

16.9 

2.1 

5.9    6.5 

8.7 

9.1 

29.6 

42 

080 

6  41 

0026 

6  626 

12.8 

16.4 

8.6 

16.3 

2.0 

5.8 

'        6.4 

8.4 

8.9 

80.0 

43 

0  31 

6  42 

0016 

6  536 

13.7 

17.5 

9.2 

17.3 

2.1 

6.0 1        6.6 

8.9 

9.4 

80.0 

44 

080 

641 

0026 

6  526 

13.2 

16.9 

8.8 

16.8 

2.1 

5.9  1 6.5 

8.7 

9.1 

30.0 

46 

025 

686 

-0  026 

6  476 

13.0 

16.6 

8.7 

16.6 

2.1 

5.9 

6.4 

8.6 

9.0 

80.0 

46 

007 

620 

-0  286 

6  846 

8.4 

10.8 

6.6 

11.8 

1.7 

4.7 

5.2 

6.8 

6.2 

29.6 

47 

0  12 

623 

-0  216 

6  866 

9.4 

12.0 

6.3 

12.4 

1.7 

5.0 

5.6 

6.4 

6.9 

80.0 

48 

Oil 

622 

-0  196 

6  846 

10.9 

14.0 

7.3 

14.2 

.    1.9 

5.4    

5.9 

7.3 

7.7 

80.0 

49 

0  18 

623 

-0  186 

6  356 

10.4 

18.3 

7.0 

13.6 

1.8 

5.2    6.7 

7.0 

7.2 

80.0 

60 

0  17 

626 

-0  126 

6  876 

12.2 

15.6 

8.2 

15.7 

2.0 

6.7 

6.2 

8.1 

8.6 

80.0 

51 

023 

682 

-0  066 

6  486 

12.6 

16.0 

8.4* 

16.0 

2.0 

5.8    6.3 

8.3 

8.7 

80.0 

62 

022 

681 

-0  046 

6  426 

12.9 

16.5 

8.6 

16.5 

2.0 

5.9 

6.4 

8.5 

8.9 

80.0  1 

63 

030 

689 

0086 

6606 

18.8 

17.7 

9.2 

17.4 

2.1 

6.0 

;        6.6 

9.0 

9.5 

80.0  i 

54 

082 

6  41 

oa56 

6  526 

13.6 

17.3 

9.0 

17.1 

2.1 

6.0 

1        6.5- 

8.8 

9.4 

80.0 

65 

045 

700 

0  166 

7  126 

11.4 

14.6 

7.6 

14.7 

1.9 

5.5    6.0 

t 

7.6 

«,i 

30.5 

13163—10- 


-26 
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TABLE  3.— TIDAL  DIFFERENCES 


is 


1 

2 
8 


4 
6 
6 


7 

8 

0 

10 

H 
12- 
13 
14 


16 
16 
17 

18 

19 
20 
21 
22 

28 
24 
2ft 
26 


27 
28 
29 
80 
81 
82 


83 
84 
86 
36 
87 
38 
39 


40 
41 


42 
48 


44 


46 

46 
47 
48 
49 
60 
61 


Station. 


NORTH  AMERICA  (W 
Ck>A8T)  —Continued. 

ALASKA— continued. 

WranffeU  StraU. 


Point  Lockwood,  Woewodski  Island 
Finder  Point,  lindenberg  Penln . . . 
Prolewy  Point,  lindenberg  Penln. . 

KekuStraiL 


Geographic  position. 


Lati- 
tude. 


yorth. 


f , 


Seclusion  Harbor,  Kuiu  Island. . . . , 

Port  Camden,  Kuiu  Island , 

Hamilton  Ba.y,  Kupreanof  Island .. 

Frederick  Sound. 


Ideal  Cove,  Mitkof  Island 

Brown  Cove 

Thomas  Bay 

Portage  Bay,  Kupreanof  Island 


Cleveland  Passage,  Whitney  I 

S'bus  Bav.  Admiralty  Island . 
isa  HarDor,  Liesnoi  Island  . . 
Saginaw  Bay,  Kuiu  Island . . . . 


SK^pAfiu  Patsage. 

Port  Houghton,  Robert  Islands  . . . . 

Hobart  Bay,  Entrance  Island 

Snug  Cove,  Gambler  Bay 

Windham  Bay 


Mole  Harbor,  Seymour  Canal 

Windfall  Harbor,  Seymour  Canal . , 

Holkham  Bay,  Harbor  Island 

Port  Snettisham,  Point  Styleman  . , 


66  83 
66  41 
66  60 


66  33 
66  44 
66  65 


66  40 

66  58 

67  00 
67  00 

67  18 
57  19 
57  10 
66  66 


67  18 
67  26 
67  26 
67  88 

67  40 
67  52 
67  46 
57  68 


Taku  Harbor 58  04 

Taku  Inlet,  Greeley  Point I  58  13 

Juneau,  Oastineau  Channel 58  18 


Frits  Cove,  Douglas  Island. 


LynriCdnaL 

Fiinter  Bay,  Mansfield  Peninsula . . 
Barlow  Cove,  Mansfield  Peninsula. 

William  Henry  Bay 

Pyramid  Harbor,  Chllkat  Inlet . . . . 

Portage  Cove,  Chilkoot  Inlet 

Skagway 


ChaUiam  StraU. 

Port  Conclusion,  Baranof  Island ...   56  16 

Security  Bay,  Kuiu  I.sland 56  61 

Whitewater  Bay,  Admiralty  Island .  57  11 

Killisnoo,  Kootznahoo  Roads 57  28 

Favorite  Bay,  Kootznahoo  Inlet . ..;  57  29 
Mitchell  Bay,  Kootsnahoo  Inlet ...  57  32 
Freshwater  Bay,  Chichagof  Island. i  57  51 

Cordova  Bay.  ; 

Kassa  Inlet !  M  67 

Sulzer 65  17 


OiUercoagL 

Port  Alice,  Davidson  Inlet 

Cape  Ommaney,  Baranof  Island 


56  48 
56  10 


67  03 


Sitka,  Baranof  Island 

PnU  StraU. 

Point  Thatcher 57  23 

33 

30 
57  25 
57  24 

57  22 
57  16 


Nismeni  Cove '  67 

Pc^behi  Anchorage 57 

Bear  Bay 

Sergius  Narrows* 

Haley  Anchorage,  Fish  Bay 

Whitestone  Narrows,  Neva  Strait . . 


68  19 


58  15 
.58  20 

58  43 

59  11 
59  14 
59  27 


Longitude. 


Arc    !  Time 


West 


182  67 
132  56 
182  56 


183  52 
133  65 
133  60 


132  88 
132  48 

132  52 

133  19 

133  80 

134  00 
134  17 
134  13 


183  28 
133  26 
188  57 

133  30 

134  08 
134  16 
138  37 

133  63 

134  00 
ISt  a5 
134  24 
134  36 


134  53 

134  53 
136  14 

135  28 

136  26 
135  18 


184  31 
184  21 
134  31 
134 
134 

134  24 

135  01 


84 
33 


I 


132  30 
182  40 


133  86 

134  32 


135  20 


134  51 

135  19 
135  32 
135  29 
135  38 
135  80 
135  30 


h.  fn. 
8  62 
8  52 
862 


866 
866 
865 


8  61 

8  61 
8  61 
853 

864 
8  56 
8  67 
8  57 


8  54 
864 
8  56 

864 

8  57 
8  57 
8  64 
866 

8  66 
8  56 
8  58 
8  68 


900 
900 
9  01 
902 
9  02 
9  01 


8  56 
8  57 
8  58 
8  58 

8  58 
858 

9  00 


850 
8  51 


8  54 
8  58 


9  01 


8  59 

9  01 
9  02 
9  02 
9  03 
9  02 
9  02 


Standard  port  for 
reference. 


Name. 


Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 
Sitka 

Sitka 
Sitka 
Sitka 
Sitka 


Page 


160 
169 
169 


169 
169 
169 


169 
160 
169 
169 

169 
169 
169 
169 


Sitka 169 

Sitka ■  109 

Sitka 169 

Sitka I  169 


Sitka I    169 

Sitka 169 

Sitka 169 


Sitka 


169 


Sitka 169 

Sitka 169 

Sitka 169 

Sitka 169 


Sitka 169 

Sitka 169 

Sitka 169 

Sitka 169 

Sitka 169 

Sitka ,...1  169 


Sitka 169 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 


Sitka 
Sitka 


Sitka 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 
Hitka 
Sitka 


169 
160 
169 
169 
169 
169 


169 
169 


169 
169 


169 


169 
169 
169 
169 
169 
169 
169 


Tidal  differences. 


Time. 


HW.    I     LW. 


Time  meridian. 
1S8PW. 


h.  tn. 
+0  10 
+0  86 
+0  15 


+0  06 
+0  06 
+0  08 


+0  27 
+0  12 
+0  10 
+0  07 

+0  05 
+0  06 
+0  04 
+0  03 


+0  06 
+0  07 
+0  10 
+0  09 

+0  15 
+0  40 
+0  11 
+0  15 

+0  16 
+0  19 
+0  36 
+0  16 


+0  10 
+0  13 
+0  18 
+0  23 
+0  25 
+0  20 


-0  03 
+0  02 
+0  07 
+0  12 
+0  87 
+1  49 
+0  18 


-0  12 
+0  10 


-0  11 
-0  04 


000 


+0  11 
+0  24 
+0  26 
+0  17 
+0  20 
+0  12 
+0  06 


h.  fn. 
+0  06 
+0  86 
+0  18 


-0  06 
-0  20 
-0  22 


+0  03 
+0  10 
+0  07 
+0  04 

+0  08 
+0  06 
+0  08 
+0  02 


+0  06 
+0  04 
+0  07 
+0  06 

+0  11 
+0  35 
+0  07 
+0  11 

+0  12 
+0  16 
+0  86 
+0  17 


+0  18 
+0  16 
+0  12 
+0  14 
+0  15 
+0  22 


-0  02 
000 
+0  04 
+0  06 
+0  88 
+1  64 
+0  18 


-0  11 
+0  10 


-0  18 
-0  08 


000 


+0  07 
+0  22 
+0  26 
+0  17 
+0  25 
+0  04 
000 


Ratio 
Height.  of 

ranges. 


HW. 


LW. 


S  feet  below 
Mean  LotBer 
Low  Water. 


feet. 
+  9.0 
+10,4 
+  9.6 


feet. 
+3.6 
+3.6 
+8.6 


Mean  Lower 
Low  Water. 


+  2.8 
+  8.7 
+  8.8 


+  6.1 
+  6.7 
+  6.8 
+  6.5 

+  6.5 
+  4.9 
+  4.5 
+  4.0 


+  6.8 
+  5.8 
+  6.6 
+  6.8 

+  6.6 
+  7.1 
+  5.8 
+  6.9 

+  6.7 
+  6.9 
+  7.4 
+  5.3 


+ 
+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 
+ 
+ 


8.8 
4.1 
4.8 
8.S 
1.4 
4.6 


+  1.9 
+  2.7 


+  0.9 
-  0.2 


0.0 


4.2 
4.8 
6.1 
2.6 
8.0 
0.4 
0.1 


+0.8 
+0.8 
+0.8 


+0.6 
+0.6 
+0.6 
+0.5 

+0.5 
+0.6 
+0.3 
+0.4 


+0.6 
+0.5 


+0.6 
+0.6 

+0.6 
+0.6 
+0.5 
+0.6 

+0.5 
+0.6 
+0.6 
+0.6 

+0.1 

+0.4 

+0.6 

+0.6 

+0.8 

+0.2 

+0.4 

-0.2 
0.0 


-0.1 
-0.1 


+0.8 
+0.6 
+0.4 
+0.8 
+0.2 
+0.1 
0.0 


1.71 
1.88 
1.77 


1.27 
1.42 
1.39 


1.61 
1.79 
1.68 
1.65 

1.66 
1.58 
1.68 
1.46 


1.62 
1.68 
1.66 
1.68 

1.65 
1.84 
1.62 
1.70 

1.79 
1.81 
1.88 
L63 


0.0  :      1.00 


6.9 

+0.6 

L68  , 

6.1 

+0.5 

1.72 

6.8 

+0.5 

1.6S 

6.7 

+0.6 

1.67 

7.6 

+0.7 

1.89 

6.6 

+0.1 

1.83 
1  in 

1.44 
1.48 
1.60 
1.37 
1.15 
1.54 


1.27 
1.35 


1.18 
0.96 


1.60 
1.55 
1.61 
l.SO 
1.38 
1.04 
1.01 


*The  time  of  slack  water  at  Sergius  Narrows  is  given  in  Table  10  of  this  volume. 
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Interval. 


Mean. 


1 
2 
8 


4 
6 
6 


7 

8 

9 

10 

11 
12 
18 
11 


15 
16 
17 
18 

19 
20 
21 
22 

23 
24 
2ft 
26 


27 
28 
29 
80 
31 
32 


33 
34 

85 
36 
I  87 
!  38 
89 


40 
41 


HWI. 


h.  911. 

026 
050 
080 


0  17 
0  16 
0  15 


0 
0 
0 
0 

0 
0 
0 
0 


48 

28 
26 
21 

18 
17 
14 
18 


19 
20 
21 
22 

25 
50 
24 
26 


027 
030 
045 
0  25 


0  17 
020 
0  24 
028 
0  80 
027 


0  06 
0  12 


0 
0 
0 
1 
0 


16 
21 
46 
58 
25 


006 
027 


LWI. 


42 

003 

43 

005 

44 

007 

45 

0  19 

46 

030 

47 

0  31 

48 

022 

49 

025 

50 

0  17 

51 

Oil 

h.  fn. 
685 
702 
6  40 


6  18 
603 
6  02 


6  81 


6 
6 


88 
35 


680 

6  28 
6  27 
624 
623 


628 
629 
6  80 
6  31 

688 
6  57- 
6  32 
684 

6  35 
6  88 
6  56 
688 


6  32 
6  34 
6  80 
6  81 
6  32 
■6  40 


6  19 
6  22 
6  25 
629 
6  54 
8  15 
6  87 


6  18 
6  88 


6  12 
6  17 


6  18 


6  27 
6  40 
6  43 
634 
6  41 
6  21 
6  17 


Tropic. 


HHWI. 


h.   m. 

-0  026 

0  246 

0046 


-0  146 
-0  146 
-0  156 


0  156 

0026 

-0  026 

-0  076 


106 
126 
156 
176 


-0  096 

-0  086 

0  076 

-0  066 


-0 
0 

-0 
0 

0 

0 
-0 


086 
236 
046 
016 

006 
086 
196 
036 


106 
076 
046 
006 
046 
146 


2^ 
186 
146 
096 
156 
246 
066 


LLWI. 


-0  806 
0  096 


0  276 
0  316 


-0  296 


■0 
0 
0 
0 
0 
-0 
■0 


116 
016 
026 
096 
046 
186 
256 


h.  tn. 
6466 
7  126 
6  516 


6  816 
6  156 
6  146 


6  426 
6  496 
6  466 
6  416 

6  896 
6  886 
6  856 
6  356 


6  896 
6  406 
6  416 
6  426 

6  446 

7  076 
6436 
6  456 

6466 
6  496 
7066 
6  496 


6  436 
6  456 
6  416 
6  426 
6  446 
6  M6 


6  326 
6  846 
6  376 

6  406 

7  066 

8  286 
6  486 


6  846 
6  546 


6  266 
6  816 


6  846 


6  896 
6  516 
6  546 
6  466 
6  536 
6  856 
6  316 


Range  of  tide. 


Mean 

Spring 

(8g). 

(Mn). 

feet. 

feet. 

13.2 

16.9 

14.5 

18.6 

18,7 

17.5 

9.8 

12.5 

11.0 

14.1 

10.7 

13.7 

12.4 

15.9 

18.8 

17.7 

12.6 

16.1 

12.7 

16.8 

12.8 

16.4 

12.2 

15.6 

11.8 

15.1 

11.8 

14.5 

12.5 

16.0 

12.6 

16.1 

12.8 

16.4 

12.6 

16.1 

12.7 

16.3 

14.2 

18.2 

12.5 

16.0 

13.1 

16.8 

18.8 

17.7 

14.0 

17.9 

14.5 

18.6 

12.6 

16.1 

13.0 

16.6 

13.3 

17.0 

12.6 

16.1 

12.9 

16.5 

14.6 

18.7 

14.1 

18.1 

8.5 

10.9 

11.1 

14.2 

11.4 

14.6 

11.6 

14.8 

10.6 

13.6 

8.9 

11.4 

11.9 

15.2 

9.8 

12.6 

10.4 

13.4 

8.7 

11.1 

7.6 

9.7 

7.7 

9.9 

11.6 

14.8 

12.0 

15.4 

12.4 

15.9 

10.0 

12.8 

10.6 

13.8 

8.0 

10.2 

7.8 

10.0 

Neap 
(Np). 


feet. 
8.8 
9.7 
9.2 


6.6 
7.4 
7.2 


8.8 
9.2 
8.4 
8.5 

8.6 
8.2 
7.9 
7.6 


8.4 
8.4 
8.6 
8.4 

8.5 
9.5 
8.4 
8.8 

9.2 
9.4 
9.7 
8.4 


8.7 
8.9 
8.4 
8.6 
9.8 
9.6 


5.8 
7.5 
7.8 
7.9 
7.2 
6.1 
8.1 


6.6 
7.0 


5.8 
5.2 


5.2 


7.9 
8.2 
8.4 
6.7 
6.9 
5.4 
5.3 


Great 
tropic 
(Gc). 


feet. 
16.8 
18.8 
17.8 


12.9 
14.8 
18.9 


15.9 
17.4 
16.1 
16.2 

16.8 
15.7 
15.2 
14.6 


16.0 
16.1 
16.3 
16.1 

16.2 
17.9 
16.0 
16.7 

17.4 
17.7 
18.8 
16.1 


16.6 
16.9 
16.1 
16.5 
18.4 
17.5 


11.4 
14.4 
14.7 
15.0 
13.8 
11.9 
15.8 


18.8 
14.2 


11.2 
10.3 


10.6 


15.0 
15.4 
15.9 
13.2 
13.4 
10.8 
10.5 


Tropic  diurnal 
inequality. 


HWQ. 


feel. 
2.1 
2.2 
2.1 


1.8 
1.9 
1.9 


2.0 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 


2.0 
2.0 
2.0 
2.0 

2.0 
2.1 
2.0 
2.1 

2.1 
2.1 
2.2 
2.0 


2.1 
2.1 
.2.0 
2.0 
2.2 
2.3 


1.7 
1.9 
1.9 
1.9 
1.9 
1.7 
2.0 


2.8 
2.8 


2.1 
1.6 


2.1 


1.9 
2.0 
2.0 
1.8 
2.2 
1.6 
1.6 


LWQ. 


feet. 
5.9 
6.2 
6.0 


5.1 
6.4 
6.8 


6.7 
6.0 
5.8 
6.8 

5.8 
6.7 
6.6 
5.5 


6.8 
5.8 
6.8 
6.8 

5.8 
6.1 
5.8 
6.9 

6.0 
6.1 
6.2 
6.8 


5.9 
5.9 
6.8 
5.9 
6.2 
6.3 


4.8 
5.4 
5.5 
5.6 
5.3 
4.9 
5.6 


4.9 
6.0 


4.2 
4.6 


4.5 


5.6 
5.6 
5.7 
5.2 
5.0 
4.6 
4.5 


rk«»^.>i  ,«««<=>    Mean  sea  level 
Diurnal  wave,  above  plane  of- 


Troplc 
HW 

inter- 
vals. 


h.  m. 


804 


802 


8  15 


Tropic 
range. 


feet 
6.5 
6.8 
6.6 


6.6 
6.9 
5.8 


6.8 
6.6 
6.3 
6.8 

6.4 
6.2 
6.1 
6.0 


6.8 
6.8 
6.4 
6.8 

6.8 
6.7 
6.8 
6.4 

6.6 
6.7 
6.8 
6.8 


6.4 
6.5 
6.8 
6.4 
6.8 
6.9 


5.2 
6.9 
6.0 
6.1 
5.8 
5.8 
6.1 


5.4 
5.6 


4.7 
4.9 


4.9 


6.1 
6.2 
6.3 
5.6 
6.3 
5.0 
5.0 


Predic- 
tions. 


feet. 
11.7 
12.4 
11.9 


6.7 
7.4 
7.2 


8.2 
9.0 
8.8 
8.4 

8.4 
8.1 
7.8 
7.6 


8.8 
8.8 
8.4 
8.8 

8.4 
9.2 
8.3 
8.6 

9.0 
9.1 
9.4 
8.8 


8.6 
8.7 
8.8 
8.5 
9.5 
8.7 


5.9 
7.6 
7.6 
7.8 
7.2 
6.2 
7.9 


6.3 
6.8 


6.8 
6.8 


5.4 


7.7 
8.0 
8.2 
6.8 
7.0 
5.6 
5.5 


,  Varia- 

I  tion  of 
_      .    the  com- 


feet. 
9.1 
9.9 
9.4 


7.1 
7.8 
7.7 


8.7 
9.5 
8.8 
8.9 

8.9 
8.6 
8:8 
8.0 


8.7 
8.8 
8.9 
8.8 

8.9 
9.7 
8.7 
9.1 

9.5 
9.6 
9.9 
8.8 


9.0 
9.1 
8.8 
8.9 
10.0 
9.8 


6.3 
7.9 
8.1 
8.2 
7.6 
6.5 
8.4 


7.4 
7.7 


6.1 
5.7 


5.8 


8.2 
8.4 
8.7 
7.2 
7.3 
6.0 
5.8 


East. 

o 

80.0 
80.6 
80.5 


80.0 
80.6 
80.5 


80.6 
80.6 
80.6 
30.6 

81.0 
31.0 
80.5 
80.5 


81.0 
81.0 
81.0 
81.0 

31.0 
81.0 
31.0 
81.6 

31.5 
31.5 
81.5 
81.5 


31.6 
31.5 
31.5 
32.0 
82.0 
32.0 


80.0 
80.0 
30.5 
31.0 
81.0 
81.0 
31.0 


29.0 
29.5 


29.5 
80.0 


80.0 


30.5 
30.5 
30.5 
30.5 
30.5 
80.5 
30.5 
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TABLE  3.— TIDAL  DIFFERENCES 


B 

55 


1 

2 
8 
4 

5 


6 
7 
8 


9 
10 
11 


12 
18 
14 
16 

16 
17 
18 
19 

20 
21 
22 
2S 


24 


25 
26 
27 
28 
29 
30 


31 
82 


33 
34 
86 
86 


87 

88 


89 
40 
41 
42 
43 

44 

45 
46 
47 
48 
49 


60 
51 
52 
53 
54 
55 
56 


Station. 


Geographic  position. 


Standard  port  for 
reference. 


Tidal  dilferencea. 


NORTH  AMERICA  (W 
Coast)  —Continued. 

A  LASKA— continued. 

Icy  Strait  ajid  Orou  Sound, 

Swanson  Harbor 

Hoonlah,  Port  Frederick 

Inian  Cove 

Port  Althorp 

Qranite  Cove 

Outer  coaM. 

Port  Mulgrave,  Yakutat  Bay 

Icy  Bay  

Controller  Bay,  Wingham  Island 


Copper  R.  Delta,  Koklnhenlc  I 

Copper  R.  Delta,  Pete  Dahl  Slough. 
£yak  River  Entrance 


Prince  WiUiam  Sound. 

Orca  Inlet  (Cape  Whitshed) . . 

Orca 

Windy  Bay,  Hawkins  Island. 
Johnstone  Point 


Port  Etches.... 
HanningBay.. 
Discovery  Bay. 
Smith  Island . . 


Snug  Comer  Core 

Rocky  Point 

Jack  Bay 

Valdez 


Returrection  Bay. 

Seward 

OooklnleL 

Port  Chatham 

Kachemak  Bay 

Fort  Kenai,  Kaknu  River. 

Point  Possession 

Tumagain  Bay 

KnikRlver 


Kodiak  Island, 

KoDiAK  (St.  Paul  Harbor,  Kodiak  I.) 
Karluk  River,  Shelikof  Strait 

Alatba  Penintula. 

Katmai  Bay,  Shelikof  Strait 

Anchorage  Bay 

Shumagin  Islands,  Simeonof  I 

Zachare&kala  Bay,  Unga  Strait 

Sannak  Islands. 


Lati- 
tude. 


Peterson  Bay 

Acherk  Harbor , 

Aleutian  Islands. 

Ikatan  Bay,  Unimak  Island 

Tigalda  Bay,  Tigalda  Island 

Unalga  Bay,  Unalga  Island , 

Dutch  Harbor,  Unalaska  Island 

Iliuliuk,  Unalaska  Island 58  53 


Kashega  Bay,  Unalaska  Island. 

Eagle  Bay,  unalaska  Island 

Idok  Cove,  Umnak  Island 

Adak  Island 

Kiska  Harbor,  Kiska  Island 

Attn  Island 


Bering  Sea. 

St.  Paul  Island,  Pribilof  Islands. ...  57 

NushagakBay 59 

Goodnews  Bay 59 

Kuskokwim  Bay 59 

Nunivak  Island 60 


North. 
o  / 

58  13 
58  07 
58  16 
58  07 
58  12 


59  84 
69  65 

60  05 


60  18 
60  29 
60  28 


60  27 
60  85 
60  84 
60  29 

60  19 

59  67 

60  14 
60  81 

60  44 

60  67 

61  02 
61  07 


60  06 


69  12 

59  86 

60  82 

61  04 

60  56 

61  17 


67  47 
67  88 


68  05 
56  18 

54  55 

55  21 


54  23 
64  29 


54  46 
64  07 
54  00 
58  54 


63  28 
53  28 
53  27 

51  49 
5159 

52  66 


St.  Matthew  Island. 
St.  Lawrence  Island. 


60 
68 


08 
00 
02 
40 
04 
20 
20 


Longitude. 


Arc.    .  Time. 


West. 
'    \  h.m. 


185  07 

135  26 

136  19 
136  17 
136  24 


189  46 
141  18 
144  48 


145  08 

146  24 
146  40 


145  60 

146  40 
146  66 
146  82 

146  40 

147  38 
147  40 
147  18 

146  86 
146  42 
146  85 
146  13 


149  26 


151  44 
151  24 
161  19 
150  26 
149  80 
149  68 


162  24 
164  11 


154  49 
158  28 
169  16 
160  89 


162  88 
162  48 


163  20 

164  69 
166  10 
166  82 

166  32 

167  06 

166  54 

167  42 
176  52 
182  27 
186  48 


170  18 
158  29 
161  45 
161  60 
167  16 
172  25 
170  00 


900 
902 
906 
905 
906 


9  19 
926 
989 


940 
942 
943 


948 
948 
944 
946 

9  47 
9  51 
9  61 
9  49 

946 
9  47 
9  46 
946 


968 


10  07 
10  06 
10  06 
10  02 
958 
10  00 


10  10 
10  17 


10  19 
10  84 
10  87 
10  48 


10  61 
10  61 


10  58 

11  00 
11  06 
11  06 
11  06 

1108 
11  08 
11  11 

11  47 

12  10 
12  27 


11  21 
10  84 
10  47 

10  47 

11  09 
11  80 
11  20 


Name. 


Page. 


Sitka 
Sitka 
Sitka 
Sitka 
Sitka 


Sitka 
Sitka 
Sitka 


Kodiak. 
Kodiak. 
Kodiak. 


KodUk. 
Kodiak. 
Kodiak. 
Kodiak. 

Kodiak. 
Kodiak. 
KodUk. 
Kodiak. 

Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 


KodUk. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 
Kodiak. 


Kodiak. 
KodUk. 


Kodiak. 
KodUk. 
Kodiak 
KodUk. 


KodUk. 
Kodiak. 


Kodiak 

St.  Michael 

Galveston 

PortTownsend. 
PortTownsend. 

St.  Michael 

Port  Townsend. 

St.  Michael 

Port  Townsend. 
PortTownsend. 
PortTownsend. 


PortTownsend. 
PortTownsend. 
PortTownsend. 
Port  Townsend. 

Sitka 

Port  Townsend. 
PortTownsend. 


169 
169 
169 
169 
169 


169 
168 
169 


178 
178 
173 


173 
178 
178 
173 

173 
173 
173 
173 

173 
173 
173 
173 


178 


173 
178 
173 
173 
173 
173 


178 
173 


173 
173 
173 
173 


173 
178 


173 
177 
129 
165 
165 

177 
165 
177 
165 
165 
165 


165 
165 
165 
165 
169 
165 
165 


Time. 


HW. 


LW. 


Time  meridian, 
156°  W. 


h.  m. 
+  029 
+  0 

-  0 

-  0 
+  0 


28 
22 
17 
11 


h.  m. 


+ 
+ 
+ 


+  0  47 
+  0  49 
+  027 


0  28 
025 
034 
0  16 
0  18 


4  048 
+  060 
+  0  27 


Time  meridian, 
1S0°W. 


082 
083 
026 


040 
089 
048 
048 


0 
0 
0 
0 

0 
0 
0 
0 


60 
48 
46 
46 

48 
46 
47 
47 


-048 


+ 
+ 

+ 
+ 
+ 
+ 


0 
0 
2 
4 

5 
4 


04 
90 
80 
07 
03 
40 


000 
029 


+  084 
+  0  11 
+  0  40 
+  0  67 


+  0  12 
-007 
+  0  18 


0  14 
0  48 
046 
048 

048 
0  49 
0  48 
0  49 

0  61 
0  49 
048 
046 


-044 


+ 

+ 
+ 
+ 
+ 


00 
82 
42 
24 
26 
67 


000 
084 


+  089 
+  0  11 
+  0  46 
+  1  06 


Time  meridian, 

i6e°  w. 


046 
0  47 


-024 
-  6  68 
+11  56 
+  005 
+  004 


+ 

+ 
+ 

+ 
+ 


7 
2 
7 
1 
0 
0 


0 
3 
2 
2 
4 
1 
2 


12 
67 
07 
29 
33 
38 


46 
19 
09 
19 
69 
19 
08 


-081 
-026 


-0  16 

-  7  86 
+11  82 
+  029 
+  057 

-782 

-  2  47 

-  6  16 

-  1  09 

-  0  18 
+  1  08 


+ 
+ 

+ 
+ 


1  18 
282 

2  49 
269 
5  18 
1  54 
283 


Height 


HW.  I   LW. 


KeanLonBer 
Low  Water. 


feeL 
4-  5.6 
f  6.4 
+•  1.8 
0.0 
f  1.0 


0.8 
0.4 
0.8 


-  6.8 
+  1.0 
+  1.0 


+  8.2 
+  8.3 
+  8.1 
+  2.9 

+  2.1 
+  2.6 
+  2.6 
+  2.7 

+  2.8 
+  2.9 
+  8.2 

+  8.1 


+  1.6 


+  6.8 

+10.1 
+  8.6 
+14.6 
+16.0 
+14.9 


0.0 
0.2 


+  0.5 

-  0.6 

-  LS 

-  0.8 


2.6 
L6 


-  2.4 

-  0.6 

+  2.4 

-  6.7 

-  6.2 

+  0.2 

-  4.8 

-  0.4 

-  6.9 

-  7.8 

-  6.9 


6.6 
7.9 
3.1 
2.8 
5.6 
6.8 
7.7 


Ratio 

of 
ranges. 


feet. 
+0.6 
+0.8 
-0.1 
-0.2 
0.0 


0.0 

0.0 

-0.8 


-L4 
+0.2 
-0.8 


+0.8 
+0.8 
+0.8 
+0.4 

0.0 
+0.8 
+0.8 
+0.8 

+0.2 
+0.2 
+0.8 

+0.8 


+0.1 


+0.1 
+0.7 
+0.6 
+0.8 
+1.0 
+0.9 


0.0 
0.0 


0.0 

0.2 

-0.1 

0.0 


+0.1 
+0.2 


+0.2 
+0.4 
0.0 
-8.6 
-8.4 

-f-0.8 
-3.0 
-0.2 
-8.6 
-4.1 
-3.8 


-8.6 
-2.2 
-2.2 
-2.2 

-a  9 

-8.6 
-8.9 


1.64 
1.66 
1.25 
1.04 
1.18 


0.96 
0.94 
1.00 


0.86 
1.12 
1.19 


1.42 
1.4Z 
1.41 
1.36 

1.29 
L83 
L83 
1.S4 

1.37 
1.38 
L41 
LSO 


1.21 


1.75 
2.38 
2.17 
2.91 
8.19 
8.04 


LOO 
L04 


L07 
0.96 
0.84 
0.91 


0.64 
0.74 


0.66 
0.76 
2.67 
0.39 
0.45 

0.93 
0.79 
0.93 
0.55 
0.87 
a69 


a41 
2.96 
2.04 
1.98 

a89 

0.47 
0.26 
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• 

Internal. 

Range  of  tide. 

Tropic 
Inequ 

diurnal 
lality. 

LWQ. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of - 

Varia- 
tion of 
the  com- 

paM. 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Qroat 

tropic 

(Oc). 

HWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

P^edic- 
tions. 

Tropic 
LLW. 

HWl. 

LWI. 

HHWI. 

LLWI. 

» 

, 

East. 

1 

2 
8 
4 
6 

0  36 

029 

12  05 

12  10 

0  18 

h.  m. 
6  46 

.642 
6  47 
558 
626 

A.  HI. 

0835 

0045 

11  56a 

11  88a 

0505 

h.  m. 
7065 
6535 
6595 
6  115 
6  415 

fed. 

12.8 

12.8 

9.6 

7.9 

8.7 

feet. 
16.8 
16.5 
12.6 
10.0 
11.0 

feet. 
7.2 
8.4 
6.3 
5.3 
5.9 

feet. 
18.0 
15.5 
11.3 
10.1 
11.3 

feeL 
8.2 
2.3 
2.4 
1.6 
2.2 

feet. 
5.2 
6.1 
4.0 
4.1 
4.6 

feet. 
6.1 
5.5 
4  7 
44 
49 

feet* 
8.4 
8.2 
6.2 
5.3 
5.9 

feet. 
10.2 
8.4 
7.8 
5.6 
6.2 

0 

31.0 
31. 0 
81.0 
31.0 
31.0 

6 
7 
8 

006 

080 

12  20 

6  13 
642 
606 

-  0025 

-  0066 
12  16a 

6  575 
6665 
7025 

7.4 
7.3 
7.7 

9.5 

9.4 

10.0 

5.0 
4.9 
4.5 

10.1 
10.0 
11.4 

1.6 
1.6 
8.2 

4.4 
44 
4.1 

48 
48 
5.2 

5.2 
6.2 
6.1 

5.6 
5.6 
5.9 

31.0 
30.0 
29.0 

9 

10 
11 

0*14 

on 

0  18 

6  42 
6  45 
704 

0045 

12  045 

—  0535 

7  195 
7045 
7  175 

2.6 
7.7 
8.2 

3.0 

9.7 

10.6 

1.8 
5.4 
5.4 

8.8 

10.7 
11.5 

1.5 
2.9 
2.9 

0.5 
4.3 
48 

11  29 
8  49 

1.5 
4.9 
49 

1.2 
6.4 
6.1 

1.4 
5.6 
6.7 

28.5 
28.5 
28.5 

12 
IS 

004 

005 

12  20 

12  18 

636 
607 
604 
604 

12  00a 
12  01a 
11  52a 
11  49a 

6  515 
6245 
6205 
6205 

9.8 
9.9 
9.7 
9.4 

12.8 
12.9 
12.6 
12.8 

6.8 
6.8 
6.8 
6.0 

12.6 
12.7 
12.4 
12.1 

2.9 
2.7 
2.4 
2.4 

47 
4.4 
4.5 
46 

828 
8  22 
800 

5.2 
5.1 
6.0 
5.0 

6.5 
6.5 
6.4 
6.4 

6.7 
6.7 
6,7 
6.6 

28.5 
28.5 
28.5 
28.0 

1 
16 
17 
18 

'  19 

12  15 
12  13 
12  15 
12  17 

603 
553 
5  54 
555 

1146a 
11  44a 
11  46a 
1148a 

6  195 
6095 
6  105 
6  115 

9.0 
9.2 
9.2 
9.3 

11.7 
12.0 
12.0 
12.0 

6.7 
5.9 
5.9 
5.9 

11.5 
11.8 
11.8 
11.8 

2.9 
2.8 
2.3 
2.3 

45 
4.6 
4.5 
4.5 

5.1 
5.0 
5.0 
5.0 

5.8 
6.2 
6.2 
6.S 

6.8 
6.4 
6.5 
6.5 

28.0 
27.0 
27.5 
28.0 

20 
21 
22 
23 

12  18 
12  19 
12  19 
12  20 

666 
5  57 
559 
603 

11  49a 
11  50a 
1160a 
11  61a 

6  125 
6  185 
6  105 
6205 

9.5 
9.6 
9.8 
9.7 

12.8 
12.4 
12.7 
12.5 

6.1 
6.1 
6.2 
6.2 

12.1 
12.4 
12.7 
12.6 

2.4 
2.5 
2.6 
2.6 

4.7 
47 
4.7 
47 

"*7*59' 

5.1 
5.8 
6.4 
5.4 

6.2 
6.3 
6.5 
6.4 

6.6 
6.7 
6.8 
6.8 

28.5 
28.5 
28.6 
28.5 

24 

12  06 

560 

11  87a 

6025 

8.4 

10.9 

5.4 

10.7 

2.3 

4.8 

48 

5.6 

6.3 

26.5 

l25 
26 
27 
28 
29 
SO 

034 
050 
260 
430 
630 
505 

626 
700 
9  10 

10  55 
12  00 

11  80 

00S5 
0205 
2295 
4  185 
6135 
4485 

6  545 

7  155 
9255 

11  065 

12  125 
11  435 

12.1 
16.4 
15.0 
20.1 
22.0 
21.0 

16.6 
21.2 
19.5 
26.1 
28.6 
27.3 

7.4 
10.7 

9.7 
18.1 
14.3 
18.7 

15.5 
20.5 
19.1 
24.7 
26.8 
25.7 

3.0 
4.1 
3.9 
4.5 
4.7 
4.6 

41 
5.6 
5.3 
6.1 
6.4 
6.3 

6.2 
7.0 
6.7 
7.7 
8.1 
7.9 

7.5 
10.2 

9.4 
12.2 
18.8 
12.7 

7.9 
10.6 

9.7 
12.5 
13.6 
13.1 

25.0 
25.0 
26.0 
27.0 
27.0 
27.0 

81 
32 

0  17 
087 

628 
650 

—  0  165 
0085 

6465 
7  115 

6.9 
7.2 

8.9 
9.4 

4.5 
4.7 

9.7 
10.0 

2,7 
2.7 

36 
8.7 

854 

45 
46 

48 
4.9 

6.0 
5.1 

24.0 
23.0 

83 
34 
85 

36 

0  40 
003 
029 
0  40 

658 
609 
640 
655 

0  1U> 

-  O805 

-  0046 
0095 

7  145 

6  325 

7  085 
7  175 

7.4 
6.6 
5.8 
6.3 

9.6 
8.5 
7.5 
8.2 

4.8 
4.8 
8.8 
4.1 

10.2 
9.8 

8.3 
8.8 

2.8 
2.6 
2.4 
2.5 

3.7 
8.5 
8.3 
3.4 

4.7 
44 

4.2 
4.3 

5.0 
4.4 

41 

44 

5.2 
46 
4.8 
46 

23.0 
21.6 
20.0 
20.0 

87 

88 

12  18 
12  11 

6  10 
6  16 

11  15a 
11  17a 

6305 
6355 

4.4 
5.1 

5.7 
6.6 

2.8 
3.3 

7.0 
7.9 

1.8 
1.9 

4.1 
4.4 

784 

4.4 

4.7 

3.6 
4.1 

40 
46 

18.5 
18.5 

89 
40 
41 
42 
43 

007' 

[2  08] 

[3  28 

3  51 

360 

623 

[8  04] 
8  56] 
0  00 
958 

—  0  515 

0  085 
680a 

1  435 
1  445 

6485 

8  555 

9  135 
10  025 
10  005 

4.5 

[0.9] 

[1.8] 

2.0 

2.3 

5.9 

[1.4] 

tl.5 

2.2 

2.9 

2.9 

[0.2] 

[1.0] 

1.9 

1.5 

7.1 
3.5 
4.0 
4.3 
4.9 

1.8 

4.1 

"o'ss* 

932 
10  02 

4.6 
3.5 
3.6 
3.6 
8.9 

3.7 
1.2 
1.8 
2.8 
2.6 

4.1 
1.7 
2.5 
2.7 
3.0 

18.5 
17.6 
17.0 
17.0 
17.0 

0.4 
0.5 

3.7 
40 

44 

45 
46 
47 
48 
49 

[3  12] 

0  47 
[1122] 

1  35 
207 
300 

[9  27] 
642 

[9  37] 
740 

8  12 

9  10 

0285 

—  0  865 
12  09a 

—  0  215 

0  115 

1  305 

9325 

7  525 
10  045 

8  295 

9  015 
9  405 

3.8 

2.8 
1.9 
8.0 

2.5 
8.8 

1.4 
2.2 

4.8 
6.8 
4.8 
5.4 
4.0 
5.1 

934 

3.8 
5.1 
42 
40 
3.0 
3.3 

1.9 
3.7 
1.0 
2.7 
1.7 
2.5 

2.7 
4.0 
2.2 
3.3 
2.3 
3.1 

16.5 
16.5 
16.0 
11. 0 
8.0 
6.0 

1.1 

""5.6 

i.2* 

1.4 

1.1 

3.8 
2.7 
8.1 

50 
51 
52 
63 
54 
56 
56 

4  17 
1  00 
6  15 
626 
720 
4  40 
535 

10  29 
782 
0  16 
025 
0  47 

11  00 
11  60 

6  15a 
2  405 

7  38a 
7  18a 

7  10a 
6  27a 

8  01a 

10  875 
748a 
0  21a 
029a 
0  525 

11  085 

12  015 

2.1 

15.2 

10.4 

10.1 

3.0 

2.4 

1.3 

2.7 

19.6 

13.5 

13.0 

8.9 

3.1 

1.7 

1.4 
9.9 
6.9 
6.8 
2.1 
1.6 
U.9 

4.0 

20.9 

16.8 

14.2 

5.5 

4.4 

2.8 

0.6 
4.2 
3.4 
2.3 
1.5 
0.6 
0.5 

3.6 
7.8 
7.7 
7.7 
1.6 
3.7 
2.7 

3.6 
8.9 
8.4 
8.0 
2.2 
8.8 
2.8 

2.3 
10.2 
7.9 
7.7 
2.1 
2.5 
1.6 

.     2.8 
11.3 
9.0 
8.5 
2.8 
8.0 
2.0 

16.0 
21.5 
20.0 
20.0 
18.0 
16.6 
17.0 

406 


TABLE  3.— TIDAL  DIFFERENCES. 


S 

d 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 


II 


12 
13 


14 


15 
16 
17 
18 
19 


20 

21 


22 
23 
24 
25 
26 


27 
28 
29 
80 
81 
82 


38 
34 
85 


86 
87 
88 
89 

40 
41 
42 
43 


Station. 


NORTH  AMERICA  (West 
Coast  )— Continued. 

ALASKA— continued. 

Norton  Sound,  Bering  Sea. 

Cape  Dyer 

Knpniyuk 

Yukon  R.,  Delta,  Kwlklok  Pass... 
Yukon  R.,  Delta,  Kwikpak  Pass  .. 
Yukon  R.,  Delta,  Apoon  Pass 

PItmiktalik 

St.  Michael 

North  Bay,  Stuart  Island 

Golofnin  Bay 

Nome 

Bering  Sea— Continued. 

Port  Clarence j.. 

Arctic  Ooeaik 

Chamisso  Island,  Kotsebue  Sound 
Poi  n  t  Barrow 


Geographic  position. 


Lati- 
tude. 


ASIA  (East  Coast). 


BIBEBIA. 

Arctic  Ocean. 

Pltlekaj 

Bering  Sea— Continued. 

St.  Lawrence  Bay 

Plover  Bay 

Anadir  Bay 

Cape  Oliutorsk 

Nikolski,  Komandorski  Ids . . . 

Kamchatka. 

Petropavlovsk.  Avatcha  Bay . . 
Cape  Lopatka,  Kuril  Strait 

OkhotdkSea, 

Tigil  River  Entr.,  Kamchatka 

Gighiga  River  Entrance , 

Port  Alan 

Amur  River  Entrance 

North  Bay,  Sakhalin  Island... 

Siberia,  Pacific  Ocean. 

Castries  Bay , 

Dui  Road,  Sakhalin  Island . . . 

Barracouta  Harbor 

Aniwa  Bay,  Sakhalin  Island . 

OlgaBay 

Vladivostok 

JAPAN. 

Northeaat  Idanda. 

Shakotan 

Taraku  Sima 

Shuisho  Sima. 

Hokuthu  Island. 

SoyaSaki 

Notsuke  Harbor 

Nemoro 

Akkeshl 

Kushiro 

Mororan,  Endermo  Harbor. . . 

Hakodate,  Tsugar  Strait 

Otaru,  Sea  of  Japan 


North. 

o    t 

61  49 

62  20 

62  87 

63  00 
63  05 

63  16 
63  29 

63  87 

64  82 
64  80 


65  13 


66  15 
71  18 


67  03 


65  88 
64  22 
64  43 
59  55 
55  11 


58  00 
50  45 


58  01 
62  00 
56  25 
52  56 
54  20 


51  26 
50  60 
49  02 
46  29 
43  42 
48  07 


48  52 
43  38 
43  27 


45  31 
43  33 
43  20 
43  02 

48  00 

42  20 
41  48 

43  12 


Longitude. 


Arc. 


Time. 


Wett. 


166  05 
165  19 
164  51 

164  45 
163  82 

162  84 
162  02 

162  80 

163  00 

165  26 


166  24 


161  45 
156  40 


A.m. 
11  04 
11  01 
10  59 
10  59 
10  54 

10  50 
10  48 
10  50 

10  52 

11  02 


11  06 


10  47 
10  27 


Standard  port  for 
reference. 


Tidal  differences. 


EasL 
186  SO  I  12  26 


189  00 
186  88 
178  20 
170  21 
166  01 


156  48 
156  50 


158  10 
160  40 
138  80 

141  15 

142  85 


140  52 

142  06 
140  19 

143  18 
185  12 
131  54 


146  49 
146  20 
145  52 


141  54 
145  18 
145  35 
144  51 

144  22 
141  07 
140  42 
140  54 


12  86 
12  27 
11  53 
1121 
1104 


10  85 
10  27 


10  33 

10  43 

9  14 

925 

980 


928 
928 
9  21 
9  33 
9  01 
848 


9  47 
9  45 
943 


928 
9  41 
9  42 
989 

9  87 
9  24 
928 
9  24 


Name. 


Kodiak 

Kodiak 

Kodiak 

Kodiak 

St.  Michael. 

St.  Michael. 
St.  Michael. 
St.  Michael. 
St.  Michael . 
St.  Michael. 


Kodiak 


Bombay . . 
Baltimore 


Page. 


Baltimore 

Batavia. . . 
Bataria... 
Batavia... 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 

Aden 


PortTownsend. 
Port  Townsend. 
Port  Townsend . 

Aden 

Port  Townsend. 
Port  Townsend. 


Aden 

Yokohama 

Aden 

Aden 

Aden 

Aden 

Aden 

Port  Townsend 

Aden 

Aden 

Port  Townsend 


173 
173 
173 
173 
177 

177 
177 
177 
177 
177 


173 


261 
97 


97 


209 
209 
209 
269 
269 


260 
269 


269 
269 
269 
269 
269 


165 
165 
165 
269 
165 
165 


269 
181 
269 


165 
269 
269 
165 


Time. 


HW. 


LW. 


Time  meridian, 
16S^  W. 


+ 
+ 


h.m. 
0  44 

0  28 
2  41 

2  18 

1  18 


+ 
+ 


02 
00 
22 
20 
50 


+  5  53 


4- 


5  89 
4  85 


■f 


h.m. 
■  0  37 

0  40 
4  18 
323 

1  42 


+ 
+ 


1 
0 
0 
2 
5 


01 
00 
16 
16 
06 


+  7  10 


-  6  01 
+  406 


Local  time. 
6  57     -  7  80 


+  726 
+  648 
+  7  22 
+10  20 
+  7  51 


+  7  52 

+  8  17 


-11  59 
-  7  28 
-750 
-841 
-906 


-6  15 

-  6  20 

-  7  10 
+12  24 
-3  39 

-  1  45 


+  6  82 

+  5  57 
+  628 
+10  21 

+  7  87 


+  758 
+  8  16 


-11  57 

-  7  07 

-  6  44 

-  880 

-  9  07 


-5  40 
-5  45 
-640 
+13  18 
-809 
-  1  15 


Time  meridian, 
isep£. 


+  7  10 
-220 
+  7  29 


269  ;  -10  24 

269  I  +  8  83 

269  +  7  15 

269  +  7  26 


-  1  34 
+  7  32 
+  7  41 

-  1  09 


+  708 
-  2  12 
+  727 


-10  25 
+  8  34 
+  7  14 
+  724 

-  1  07 
+  7  81 
+  7  47 
-0  42 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feet. 

-  2.4 

-  3.9 
-  6.8 

-  6.2 
f-  0.2 

f  0.4 

0.0 

-0.2 

-  0.2 

-  1.6 


-6.9 


5.8 
0.8 


-  1.0 


1.1 
1.2 
6.2 
0.0 
0.4 


0.6 
0.2 


+11.4 
fl2.6 
+  8.8 
+  0.1 
-  0.1 


4.1 
6.0 
7.1 
L6 
7.8 
7.9 


feeL 
-0.6 
-0.7 
-L2 
-1.0 
0.0 

0.0 

0.0 

+0.2 

+0.2 

+L0 


-1.0 


-1.0 
0.0 


0.0 


-0.8 
-0.4 
-1.4 

+a4 

+0.4 


+0.4 
+0.4 


+1.4 
+1.4 
+0.7 
+0.8 

+a4 


-3.7 
-8.8 
-4.0 
+0.2 
-4.1 
-4.2 


Ratio 

of 
ranges. 


0.75 
0.55 
0.20 
0.26 
1.04 

1.09 
1.00 
0.89 
0.98 
0.46 


0.14 


0.45 
0.38 


0.25 


l.fiO 
1.57 
8.75 
0.91 
0.97 


1.05 
0.94 


S.78 
4.12 
1.71 
0.94 
0.86 


0.92 
0.76 
0.S9 
0.52 
0.87 
0.27 


Mean  Low 
Water  Spring: 


2.0 
1.8 
1.4 


+  0.1 

-  1.0 

-  2,4 

-  1.6 

-  7.7 

-  1.1 

-  1.6 

-  9.6 


-0.8 
-0.2 
-0.1  ' 

0.0 
-0.8 
-0.3 
-0.2 

-4.5 
-0.1 
-0.2 
-4.8 

0.«2 
0.55 
0.66 


1.02 
0,«) 
0.42 
0.62 

0.37 
0.72 
0.61 
0.06 


AND  TIDAL  CONSTANTS. 


40T 


Interval. 


Range  of  tide. 


1 
2 
S 
4 

5 

6 
7 
8 
9 
10 


11 


12 
13 


14 


15 
16 

17 
18 
19 


20 
21 


22 
28 
24 
25 
26 


27 
28 
29 
30 
81 
32 


S3 
84 
85 


86 
37 
88 
39 

40 
41 
42 
43 


Mean. 


HWI.      LWI. 


A.  171. 

12  00 
050 
805 
242 

[6  50] 

[7  10] 

8  or 

7  60" 

[11  19 

[2  06 


6  10 


500 
11  87 


0  18 


6  10 

5  821 

6  05 
6  00 
4  00 


880 
3  55 


8 
0 
0 


30 
40 
10 


11  45 
11  20 


10  45 
10  40 
960 
8  00 
055 
2  45 


884 
8  81 
8  48 


10  80 
4  60 
388 
3  41 

389 
882 
3  40 
850 


A.m. 
560 
7  10 

10  50 
955 

[100] 


45 

271 

30 

23 

8  251 


1  10 


11  50 
522 


624 


12  10 

11  82l 

12  06 
12  15 
10  13 


945 
10  08 


2  20 
7  10 
7  30 
546 
508 


4  40 
435 
340 
2  4S 
7  10 
900 


9  46 

9  44 

10  00 


4  18 

11  05 

9  46 

953 

9  51 

945 

10  00 

10  02 


Tropic. 


HHWI. 


h.  ffi. 
11  25a 
0065 
1  595 
1  435 
5505 

6  105 

7  146 
6  505 

8  805 
11  605 


5295 


440a 
11  455 


0585 


5  175 
4895 
5  125 
5005 
8  085 


2855 
2  585 


8  015 

0  18a 

-  0  88a 

10  485 

10  205 


9555 
9  465 
8  865 
6  425 

0  23a 

1  13a 


2  165 
509a 
2  825 


9295 
3435 
0295 
2  185 


525 
135 
155 
42a 


LLWI. 


h.  tn. 

6  165 

7  415 
11  395 
10  395 

280a 

8  15a 
4  18a 
400a 
6  80a 

9  10a 


1  14a 


11  80a 
4  475 


5485 


14  465 
14  105 
14  405 
12  275 
10  265 


9  575 
10  195 


2  26a 
7  16a 
7  89a 
566a 
5  21a 


649a 
4  46a 

8  56a 
3  04a 
7  26a 

9  19a 


10  025 

9  895 

10  225 


4  85a 
11  245 

9  495 
10  005 

9  545 

9  665 

10  115 

10  10a 


Tropic  diurnal 
inequality. 


Mean 
(Mn). 


feet 
5.2 
8.8 
1.4 
1.8 
[1.2] 


1.8 
1.2 
0.9 

ri.oi 

1.3 


1.0 


4.0 
0.4 


0.8 


0.8 
0.9 
•2.1 
8.3 
8.5 


3.8 
8.4 


13.7 

14.8 

6.2 

8.4 

3.1 


4.7 
3.9 
2.0 
1.9 
1.9 
1.4 


1.9 
1.9 
2.3 


3.7 
2.9 
1.5 
2.2 

1.9 
2.6 
2.2 
0.4 


Spring 

(Sg). 


feet. 
6.7 
4.9 
1.8 
2.8 
[1.0] 


[11- 
1.4 

1.0 

o.r 

1.5"^ 


Neap 
(Np). 


feet. 
3.4 
2.5 
0.9 
1.2 
[1.1] 


1.2 
0.9 

ro.8  i 

0.9 
0.8" 


1.1 


5.0 
0.5 


0.4 


4.5 
4.7 


5.1 
4.6 


18.5 

20.0 

8.4 

4.6 

4.2 


6.3 
5.2 
2.7 
2.6 
2.5 
1.9 


2.6 
2.7 
3.1 


4.8 
8.7 
2.1 
8.0 

2.6 
8.5 
8.0 
0.5 


Great 
tropic    HWQ. 
(Gc). 


0.9 


8.0 
0.2 


0.2 


1.8 
1.9 


2.1 
1.9 


7.5 
8.1 
3.4 
1.9 
1.7 


2.6 
2.2 
1.1 
1.1 
1.1 
0.8 


1.0 
0.9 
1.4 


2.4 
1.8 
0.5 
1.4 

1.1 
1.5 
1.2 
0.8 


feet. 
7.4 
5.8 
2.4 

-     8.1 
4.8 

5.0 
4.6 
4.1 
2.7 
2.1 


1.5 


5.6 
0.5 


0.4 


4.2 
4.4 

10.5 
4.8 
5.0 


5.4 
4.9 


16.7 

18.0 

8.2 

4.9 

4.5 


6.3 
6.5 
8.2 
3.0 
8.0 
2.4 


3.0 
8.2 
4.0 


5.8 
4.7 
2.6 
8.6 

3.3 
4.1 
3.6 
0.8 


LWQ. 


feet. 

feet. 

2.3 

3.1 

2.0 

2.7 

1.2 

1.6 

1.3 

1.8 

0.3 


1.0 
0.2 


0.1 


0.7 
0.7 


0.7 
0.7 


1.4 
1.4 
0.9 
0.7 
0.6 


0.8 
0.7 
0.5 
0.6 
0.6 
0.4 


0.5 
0.3 
0.9 


1.1 
1.0 
0.3 
0.4 

0.3 
0.6 
0.4 
0.1 


0.8 


1.8 
0.1 


0.1 


2.8 
2.9 


8.0 
2.8 


5.7 
5.9 
8.8 
2.8 
2.7 


8.3 
3.0 
2.2 
2.1 
2.1 
1.8 


2.1 
2.4 
2.7 


8.4 
8.0 
2.6 
2.6 

2.7 
2.9 
2,7 
0.7 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


h.  fn. 


18  37 


13  46 


0  13 


16  17 


Tropic 
range. 


10  40 
9  22 

11  18 


9  47 
10  14 

963 
10  20 


22  38 


feet. 
8.9 
8.3 
2.0 
2.3 
4.6 


4. 
4. 


1.4 
2.5 
1.8 


0.8 


2.0 
0.2 


0.2 


4.0 
4.2 
10.8 
2.9 
3.0 


8.1 
2.9 


5.9 
6.1 
4.0 
2.9 
2.8 


3.5 
3.1 
2.2 
2.2 
2.2 
1.9 


2.2 
2.4 
2.9 


3.7 
8.2 
2.5 
2.7 

2.7 
3.0 
2.7 
0.7 


Mean  sea  level ' 
above  planeof—, 


Predio- 
tions. 


feet. 
3.3 
2.6 
O.S 
1.2 
1.4 

1.6 
1.3 
1.3 
1.2 
1.0 


0.8 


2.6 

0.2 


0.1 


1.8 
1.8 
8.8 
2.6 
2.8 


2.9 
2.7 


8.8 
9.4 
4.4 
2.6 
2.6 


3.5 
8.0 
1.8 
1.7 
1.7 
1.3 


1.3 
1.4 
1.6 


2.4 
1.8 
1.0 
1.5 

1.8 

1.8 
1.6 
0.2 


Tropic 
LLW. 


feet. 
3.8 
3.0 
1.3 
1.6 
2.1 

2.2 
2.0 
1.8 
0.8 
1.1 


0.9 


2.8 
0.2 


0.2 


1.9 
2.0 
5.0 
2.7 
2.9 


3.1 
2.9 


9.2 
9.9 
4.7 
2.9 
2.7 


3.6 
3.2 
2.0 
1.9 
1.9 
1.6 


1.8 
1.9 
2.4 


3.3 
2.7 
1.6 
2.2 

2.1 
2.6 
2.2 
0.5 


Varia- 
tion of 
the  com- 
pass. 


East. 

o 

19.0 
19.0 
20.0 
20.5 
20.5 

21.0 
21.5 
21.5 
21.5 
20.5 


20.0 


28.5 
82.0 


17.0 


17.5 

16.0 

11.0 

4.5 

1.5 


Wett. 

2.0 
2.5 


2.0 
0.0 
11.0 
9.6 
9.0 


9.6 
9.0 
9.0 
7.5 
7.5 
7.0 


5.5 
5.5 
5.5 


7.5 
6.0 
5.5 
6.0 

6.0 
6.5 
6.5 
7.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

9 

5z; 


1 
2 
S 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

le 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 

27 
28 
29 
80 


81 
82 
83 
84 


35 
36 
87 
33 
39 

40 
41 
42 
43 
44 


45 


46 
47 


48 


49 
50 
51 
52 
58 


Station. 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
!  tude. 


ASIA  (East  Coast)— Continued. 

JAPAN — continued. 

Honthu  Island. 


North. 


Moura 40  57 

Ominato 41  15 

Yamada  Harbur *  39  27 

Tateyama 34  69 

Yokohama  (NUhihatoba)  ....*. 35  27 


Yenoura ,  35  03 

ShimldBU... ;  35  01 

Sakushima 84  44 

Yokkaichi 84  57 

Toba i  34  29 

Matoya i  34  22 

Hamashima i  34  18 

Osaka  Roads,  Inland  Sea I  34  89 

Shimotsui,  Inland  Sea ,  34  26 

Tomo,  Inland  Sea •  34  23 

Onomichi,  Inland  Sea !  34  24 

3359 
34  24 
34  25 
84  39 


SimonoNeki . » i... 

Setozaki,  Sea  of  Japan. 

Hagi,  Sea  of  Janan 

Yesakl,  Sea  of  Japan  . , 


84  54 

85  26 
35  22 
35  89 

Tsuiyama,  Sea  of  Japian 85  89 


Tonoura,  Sea  of  Japan. 
Sagriura,  Sea  of  Japan . . 
Yonago,  Sea  of  Japan . . 
Shibayama,  Sea  of  Japan . 


Tsuraga  Bay,  Sea  of  Japan, 

Ao,  Sea  of  Japan 

Naoyedzu,  Sea  of  Japan — 

Amaze,  Sea  of  Japan 

Funakawa,  Sea  of  Japan  . . , 


Shikoku  Island. 


Undo 

Suflakl,  Nomi  Harbor 

Uwajima 

Aoehima,  Inland  Sea , 


Kiushu  Itland. 


kakaji,  Inland  Sea. 

Tasman  Bay 

Yamagawa 

Kagoehima 

Kabashima 


Nagasaki 

Matsushima 

Tawaranoura 

Fukushima,  Korea  Strait. 
Kariya,  Korea  Strait 


Tnuhima  Itland. 


Hirugaura,  Korea  Strait 

Riu  Kiu  or  Loo  Choo  laUmd*. 

Hancock  Bay,  Amami  Ou  Sima. 
Nafa  Kiang,  Okinawa  Sima 


Miyako  Sima  Islands. 

MiyakoSima 

Formota. 


Sauo 


Kelung  Harbor. 

lay 

Takau  Harbor. . 

Anping 

Tamsiu  Harbor. 


35  48 

86  53 

87  11 
87  82 
89  54 


83  30 
83  23 
88  13 
83  44 


83  40 
81  22 
81  13 
8185 
32  34 


82  45 

82  56 
88  07 

83  21 
83  28 


34  19 


28  17 
26  12 


24  48 


25  08 

24  46  I 

22  30 

23  00 

25  10 


Longitude. 


I 


Arc. 


Time. 


Name. 


East. 


140  52 

141  09 
141  59 
139  51 
189  39 

138  54 
138  31 

137  02 
136  88 
136  50 

186  52  ' 
136  45 
135  27 
133  48 
133  22 

183  12 

180  53 

131  12 

181  24 
.131  39 

132  04 

182  41 

133  18 

134  39 

184  50 

186  00 
186  59 

138  14 
138  41 
189  51 


183  35 
183  17 
182  33 
182  29 


181  31 
181  09 
180  88 
180  84 
129  47 

129  52 
129  86 
129  40 
129  49 
129  50 


129  16 


129  10 
127  40 


125  18 


121  46 
121  50 
120  16 

120  09 

121  25 


A.  m. 
9  23 
925 
928 
9  19 
9  19 

9  16 
9  14 
908 
9  07 
907 

907 
907 
902 
8  55 
853 

853 
8  44 
845 
8  46 
8  47 

8  48 

8  51 
853 
859 
859 

904 
908 

9  13 
9  15 
9  19 


Nagasaki.. 
Singapore  . 
Y'okonama 
Yokohama 
Yokohama 

Karachi . . . 
Karachi . . . 
Yokohama 
Karachi... 
Karachi . . . 


8  46 
645 
8  43 
8  42 
839 

889 
888 
8  89 
889 
8  89 


8  37 


8  87 
8  31 


821 


8  07 
8  07 
8  01 
8  01 
8  06 


Karachi 
Karachi 
Karachi 
Bombay 
Bombay 


Bombay . . . 
Nagasaki . . 
Key  West.. 
Hongkong. 
Hongkong. 


Hongkong 

Hongkong 

PortTownsend... 
San  FranclscoEnt. 
Aden 


Aden , 

Aden 

Aden , 

Aden , 

St.  Michael. 


8  54  Bombay . 
8  63  I  Karachi . 
8  60  Karachi . 
8  50     Nagasaki 


Bombay . , 
Karachi. 
Karachi . , 
Karachi. 
Shanghai. 


Nagasaki . 
Nagasaki . 
Nagasaki . 
Nagasaki . 
Singapore 


Nagasaki 


Singapore 
Singapore 


Singapore 


San  Diego 
San  Diego 
San  Diego 
San  Diego 
Singapore 


Page. 


185 
205 
181 
181 
181 

265 
265 
181 
265 
265 

265 
265 
265 
261 
261 

261 
185 
125 
201 
201 

201 
2U1 
166 
157 
260 

269 
269 
269 
269 

177 


281 
265 
266 

185 


261 
266 
265 
265 
198 

185 
185 
185 
186 
206 


185 


205 
205 


206 


153 
153 
158 
153 
205 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  m^eridian^ 
ISS^E. 


h.m, 

-  4  57 
+  6  10 

-  1  03 
-020 

000 

+  635 

+  687 

+  0  52 

+  668 

+  6  52 

+  646 
+  7  16 
+  8  28 
+11  34 
+11  84 

+11  22 
+  086 
+  2  16 
+  1  18 

+  1  44 

• 

+  2  16 
+  8  40 
-12  01 
-10  17 
-5  81 


h.  m, 

5  01 

6  16 
068 
0  12 
000 


+ 
+ 
+ 
+ 

+ 


689 
6  40 
00 
01 


6  66 


6 
6 
6 
5 
4 


84 
22 
25 
40 

66 


+  6  41 
+  702 
+  8  27 
+  088 


+ 
+ 
+ 
+ 
+ 


920 
700 
8  37 
759 
005 


0 
+  0 
+  0 
+  0 
+11 


00 
06 
18 
58 
46 


+  6  48 
+  7  19 
+  889 
+11  41 
+11  42 

+11  29 
+  034 
+  2  14 
+  1  32 
+  1  68 

+  2  80 
+  865 
-11  84 
-963 
-682 


5 
6 
6 
5 
4 


86 
24 
27 
41 
44 


+  648 
+  706 
+  846 
+  088 


+ 
+ 
+ 


927 
704 
8  41 
886 
1  84 


000 
+  0  08 
+  0  18 
+  068 
+11  61 


+  1  09     +  1  05 


+  956 
+  9  01 


+  9  68 
+  904 


Time  meridian^ 
lt(fi  E. 


+  9  47 


-12  12 
+  823 
-12  04 
-12  09 
+1167 


+  962 


-12  12 
+  828 
-12  08 
-12  09 
+12  02 


Height 


HW.      LW. 


Ratio 

of 
ranges. 


Mean  Lmc 
WaJter  Springs. 


feel. 
-5.8 
-5.2 
-L2 
-1.0 
0.0 

-2.9 
-2.0 
+0.5 
-0.9 
-2,1 

-2.7 
-2.8 
-2.8 
-8.0 
-1.5 

-1.9 
-2.6 
+0.5 
-2.9 
-8,8 

-8.6 
-3.8 
t9.5 
-4.6 
-8.6 

-8.6 
-8.6 
-3.7 
-8.7 
-2.6 


-6.5 
r-2.2 
-2.0 
+0.4 


-2.4 
-0.6 
+L8 
+2.6 
-0.4 

0.0 
+0.1 
-0.1 
-1.2 
-1.6 


-L6 


-1.6 
-1.9 


-2.7 


-2.2 
+0.8 
-1.8 
-0.6 
0.0 


feet. 
-0.9 
-1.0 
-0.2 
-0.2 
0.0 


-0.8 
-0.8 
+0.1 
0.0 
-0.2 

-0.3 
-0,2 
-0,2 
-0,6 
-0.8 

-0.6 
-1.1 
+0.2 
-0.9 
-0.8 

-0.9 
-1.0 
-4.8 
-1.2 
-0.6 

-0.6 
-0.6 
-0.6 
-0.5 
+0.9 


-LI 

-0.2 

-0.8 

0.0 


-0.8 
0.0 
+0.4 
+0.4 
+0.7 

0.0 
+0.1 

0.0 
-0.2 
-0.4 


-0.1 


-0.4 
-0.6 


-0.6 


-0.6 
-0.2 

-a  6 

-0.4 
-0.2 


a2i 

0.26 
0.71 
0.77 
1.00 

0.54 
0.62 
L44 
0.86 
0.67 

0.67 
0.63 
0.68 
0.78 
0.87 

0.85 
8.76 
L21 
0.88 
0.25 

0.10 
0.15 
0.06 
0.18 
0.14 

0.14 
0,14 
0,12 
0,12 
0.24 


0.39 

aee 

0.70 
L06 


0.77 
0.90 

Las 

L41 

0.85 

LOO 
LOO 
0.96 
0.68 
0.81 


0.78 


0.81 

0.75 


0.68 


0.S6 
1.13 
0.79 
0.94 
1.04 
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7\ 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 

16 

17 
18 
19 
20 

21 
22 
28 
24 
26 

26 
27 
28 
29 
SO 


SI 

82 
88 
84 


86 
86 
87 
88 

88L 

40 
41 
42 
43 
44 


46 


46 

47 


48 


49 
60 
51 
62 
68 


Interval. 


Mean. 


HWI. 


LWI. 


Tropic. 


Aoin. 

387 

885 

480 

504 

524 

562 

562 

606 

605 

669 

662 

623 

780 

1118 

11  16 

U  04 

880 

10  66 

11  16 

1141 

12  12 

106 

4  61 

207 

228 

280 

246 

248 

286 

[8  07] 

6  24 

566 

7  17 

888 

856 

646 

720 

640 

006 

7  49 

766 

807 

8  47 

928 

866 

730 

680 

727 

10  15 

600 

945 

950 

10  00 

A.1II. 
960 
948 

10  45 

11  17 

11  29 

12  06 
12  04 
12  19 
12  17 
12  12 

12  04 
0  10 
126 
506 
604 

4  61 
220 
4  42 
606 
628 

569 
721 
1108 
820 
841 

842 

866 

900 

8  49 

[9  19] 


Oil 

12  06 

1  20 

226 


242 
11  58 
106 
100 
6  17 

141 
144 
154 
284 
8  10 


244 


1  15 
0  15 


114 


406 
12  18 
882 
8  88 
8  47 


HHWI. 


A.  m. 
4  07a 
8  046 
544a 
6  16a 
4266 

6  41a 
644a 

7  07a 
644a 

6  47a 

644d 

7  24a 
830a 

1146a 
U42a 

1181a 
8506 
10  296 
10  486 
10  576 

U416 
029a 
802a 
042a 

0  51a 

062a 

1  Ua 
1  14a 
1  10a 
086a 


669a 
6  42a 
804a 
900a 


924a 
625a 
754a 

7  12a 
0086 

8  21a 
8  27a 
840a 
8  176 
8  516 


915a 


7006 
6006 


6  636 


9  816 
5266 
9  076 
9  166 
9836 


LLWI. 


A.  fTl. 

9506 
9  516 

10  406 

11  126 
11  826 

11  576 

11  566 

12  076 
12  186 
12  066 

12  016 
025a 
140a 

6  42a 
4  44a 

435a 
2  18a 
640a 
606a 
646a 

7  21a 

8  21a 
1124a 

845a 
860a 

860a 
928a 
928a 

9  15a 
9  51a 


-  0  10a 
12  066 

1  17a 

2  16a 


280a 
11  566 
106a 
068a 
646a 

187a 
1  87a 
148a 
236a 
8  18a 


2  87a 


1  29a 
029a 


1  80a 


4  28a 
12  296 
3  49a 
3  54a 
3  59a 


Range  of  tide. 


Mean 

(Mn.) 


Spring 


/eef. 

/ert. 

1.3 

1.8 

1.5 

2.0 

2.5 

3.4 

2.7 

8.7 

3.5 

4.8 

8.0 
2.9 
8.9 
4.7 
8.7 

8.2 
3.5 
3.5 
6.4 
7.6 

7.4 
4.7 
1.5 
1.8 
0.8 

0.6 
0.5 
0.4 
0.5 
0.5 

0.5 
0.5 
0.4 
0.4 

[0.5] 


8.4 
8.6 
8.9 
6.6 


6.7 
6.0 
7.0 
7.8 
6.2 

6.2 
6.2 
6.1 
5.2 
4.6 


4.8 


4.6 
4.3 


3.6 


2.2 
4.8 
3.0 
8.6 
5.9 


4.2 
8.9 
5.4 
6.4 
5.0 

4.8 

4.7 

4.7 

8.4 

10.2 

9.7 
6.7 
2.0 
1.7 
1.1 

0.8 
0.6 
0.4 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 

[0.7] 


4.6 
5.0 
6.8 
8.9 


9.2 
6.8 
9.5 
10.5 
8.4 

8.4 
8.6 
8.5 
7.0 
6.4 


6.7 


6.2 
5.8 


4.9 


8.0 
5.8 
4.0 
4.9 
8.0 


Neap 

(Np.) 


0.6 
0.8 
1.3 
1.4 
1.9 


1.5 
1.6 
2.0 
2.6 
2.1 

1.7 
2.0 
2.0 
8.9 
4.5 

4.7 
2.4 
0.7 
0.6 
0.5 

0.4 
0.8 
0.2 
0.4 
0.4 

0.4 
0.4 
0.3 
0.3 
[0.4] 


2.1 
2.0 
2.2 
3.8 


8.7 
2.8 
8.9 
4.4 
3.5 

8.4 
8.2 
8.0 
2.8 
2.5 


2.4 


2.6 
2.5 


2.1 


1.3 
2.5 
1.7 
2.1 
3.4 


Great 

tropic 

(Qc.) 


Tropic  diurnal 
inequality. 


HWQ. 


/erf. 
1.4 
1.7 
3.7 
4.0 
4.9 

4.0 
8.9 
6.6 
5.8 
4.9 

4.2 
4.7 
4.7 
8.6 
9.7 

9.5 
5.0 
2.2 
2.0 
1.6 

1.2 
0.9 
0.7 
0.9 
0.9 

0.9 
1.0 
0.8 
0.8 
1.1 


4.7 
4.7 
6.0 
7.6 


8.2 
6.8 
8.6 
9.4 
7.8 

7.3 
7.2 
7.0 
5.9 
5.4 


5.1 


5.8 
5.4 


4.7 


3.0 
5.4 
3.9 
4.6 
7.2 


Seel. 
0.1 
0.1 
0.8 
0.3 
0.4 

0.4 
0.4 
0.8 
0.4 
0.4 

0.8 
0.5 
0.5 
2.4 
2.4 

2.1 
0.6 
1.2 
1.2 
1.0 

0.8 
0.5 
0.1 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


1.8 
0.8 
0.8 
1.2 


1.8 
0.4 
0.6 
0.6 
2.9 

0.4 
0.7 
0.6 
0.3 
0.6 


0.6 


1.0 
1.0 


0.9 


0.7 
1.0 
0.8 
0.9 
1.2 


LWQ. 


Diurnal  wave,  ^^l^^^^lt 


feel. 
0.5 
0.7 
2.6 
2.7 
2.9 

2.1 
2.2 
8.4 
2.7 
2.6 

2.4 
2.5 
2.5 
8.0 
3.2 

8.8 
1.4 
0.6 
0.7 
0.6 

0.8 
0.8 
0.6 
0.6 
0.7 

0.7 
0.8 
0.6 
0.6 


2.0 
2.5 
2.6 
2.2 


8.1 
2.9 
8.4 
3.6 
0.4 

8.0 
2.9 
2.9 
2.8 
2.2 


1.8 


2.2 
2.1 


2.0 


1.5 
2.1 
1.8 
1.9 
2.5 


Tropic 
HW 

Inter- 
val. 


A.m. 

9  45 

10  14 


10  50 

11  89 

11  13 
11  18 
11  19 
1144 
11  82 


1142 
11  40 


14  40 
14  44 

14  58 


21  16 
2120 

21  41 

22  46 
28  19 
24  15 
21  57 
2158 


22  28 
22  88 
22  28 
22  42 


10  14 

11  46 


12  52 


18  22 


12  54 

18  26 
18  04 
18  22 

15  09 

16  27 


18  80 


15  17 


Tropic 

Predio- 

range. 

tions. 

fed. 

feet. 

0.5 

0.9 

0.7 

1.0 

2.6 

1.7 

2.7 

1.8 

2.9 

2.4 

2.2 

2.1 

2.3 

2.0 

8.6 

2.7 

2.7 

8.2 

2.7 

2.5 

2.4 

2.2 

2.5 

2.4 

2.6 

2.4 

8.9 

4.2 

4.0 

5.1 

8.9 

4.8 

1.5 

8.4 

1.4 

1.0 

1.4 

0.8 

1.2 

0.6 

0.9 

0.4 

0.6 

0.8 

0.6 

0.2 

0.7 

0.8 

0.7 

0.8 

0.7 

0.8 

0.8 

0.8 

0.7 

0.8 

0.6 

0.8 

1.0 

0.4 

2.4 

2.2 

2.6 

2.6 

2.6 

2.6 

2.5 

4.4 

8.4 

4.6 

2.9 

8.4 

8.4 

4.8 

8.6 

5.2 

8.0 

4.2 

8.0 

4.2 

8.0 

4.8 

8.0 

4.2 

2.8 

8.6 

2.3 

8.2 

1.4 

8.4 

2.4 

8.1 

2.3 

2.9 

2.2 

2.4 

1.7 

1.6 

2.3 

2.9 

2.0 

2.0 

2.2 

2.4 

2.8 

1 

4.0 

Tropic 
LLW. 


6.0 
1.0 
2.8 
2.4 
3.0 

2.8 
2.3 
8.8 
8.4 
2.9 

2.5 
2.8 
2.7 
4.4 
5.0 

5.0 
2.7 
1.0 
0.9 
0.7 

0.5 
0.4 
0.4 
0.5 
0.5 

0.6 
0.6 
0.5 
0.5 
0.7 


2.6 
2.8 
2.9 
4.0 


4.6 
8.7 
4.9 
6.8 
8.0 

4.2 
4.1 
4.0 
8.4 
8.1 


2.7 


8.1 
3.0 


8.6 


1.7 
8.0 
2.2 
2.5 
8.9 


Varia- 
tion of 
the  com- 
pass. 


Wett. 

o 

6.0 
6.0 
5.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

6.0 
5.0 
5.0 
5.0 
5.0 

5.0 
6.0 
5.5 
5.5 
6.0 


4.6 
4.5 
4.5 
4.5 


4.5 
8.6 
8.5 
8.6 
4.0 

4.0 
4.0 
4.0 
4.5 
4.5 


4.6 


8.0 
2.0 


2.0 


1.5 
1.0 
0.5 
1.0 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


e 

p 

55 


1 

2 
8 
4 

6 


6 
7 
8 
9 
10 

11 
12 
18 
14 
16 


21 
22 
23 
24 
25 

26 
27 
28 
29 
80 


81 
82 
88 
84 
86 


86 
87 
38 
89 
40 


41 
42 
43 
44 


45 
46 
47 


48 
49 
50 
51 


62 
53 
64 
65 
56 


Geographic  position. 


1 

'    Longitude. 
Lati- 

tude. 

Arc. 

1 

Time. 

ASIA  (Eaot  Coast)— Continued. 


KOBEA.. 

Yung-hing  Bay 

Tsau-liang-hai  or  Choean. . 

Port  Hamilton 

Chemulpo  (Inner  Harbor) 
Seoul 


CHINA. 

Port  Arthur 

Newchwang 

Tientsin  £ntr., Taku  Light  Ship.. 
Tientsin 


North. 

o  / 

39  13 
35  07 
34  01 
37  29 
37  30 


38  60 
40  86 
38  55 
89  09 


Hwang  or  Yellow  River  Entr 37  54 


Chefoo 

Wei-hai-Wei 

Shuntung  Promontory 

Sang-kau  Bav 

Kyau-chau  Harbor 


16  <  Shanghai,  Wusunf  Bar. 

17  Nankin.  Yangtze  Kiver.. 

18  ,  HangChu  Bay 

19  '  Ning-Po,  Yung  River.... 

20  ,  Taicnow  Islands 


Namquam  or  Nam  Kwan  Harbor 

Min  Kiver  Entrance 

Fuchau.  Min  River 

Hunsrwha  Sound 

Meicneil  Sound 


Hui-i-tauBay , 

AMOY  (Inner  Harbor) 

Tongsang  Harbor 

Swatow 

HonghalBay 


Hongkong 

Whampoa 

Canton 

Macao 

Hui-ling-san  Harbor 


Tien  pak  Harbor 

Nauchau  Passage 

Hoi  Hau,  Hainan  Island 

Yulinkan  Bay,  Hainan  Island 
Pakhoi 


COCHIN  CHINA. 


KuaKam 

Hue  River  Entrance 

Hon  Kohe  Bay 

8«iigon 


37  34 
37  29 
37  24 
37  08 
36  00 

31  21 

32  10 
30  14 
29  57 
28  24 

27  12 
26  02 
26  03 
25  24 
25  06 

24  86 
24  28 
23  64 

28  20 
22  50 


22  17 

23  05 
23  08 
22  14 
21  40 


21  28 
21  00 

20  04 
18  15 

21  27 


20  45 
16  85 
12  40 
10  50 


BIAM. 


Chentabun  River  Entrance 12  28 


Paknam,  Menam  River 
Bangkok,  Menam  River. 


MALAY  PENINSULA. 

Bagtcoatt. 


Lakon  Roads . . . 

Singora 

Tringano  River. 
Singapore 


West  coast. 


13  30 
13  40 


5 
1 


MalakkaRoad !  2 

One  Fathom  Bank 2 

Perak  River  Entrance 4 

Georgetown,  Penang  Island 5 

Salang  or  J  unkseylon  Island 8 


8  S3 
7  13 


25 
17 


12 
62 
Ob 
24 
00 


East. 


127  18 
129  03 
127  17 

126  86 

127  00 


121  16 

122  00 
117  52 

117  11 

118  34 

121  81 

122  13 
122  42 
122  27 

120  20 

121  30 

118  55 

120  14 

121  47 
121  52 

120  23 

119  40 
119  24 
119  14 
119  00 

118  26 
118  03 
117  81 
116  40 
115  11 


114  10 
118  26 
118  16 
118  34 
111  46 


111  13 
110  88 
110  06 
109  83 
109  02 


106  47 

107  40 
109  11 
106  42 


102  07 
100  38 
100  82 


100  05 
100  40 
103  06 
106  51 


102  12 
100  59 
100  44 
100  20 
98  21 


h.m. 
8  29 
8  86 
829 
8  26 
828 


805 
808 
51 
49 
64 


7 
7 
7 


806 
809 
8  11 
8  10 
8  01 

806 

7  56 

8  01 
8  07 
807 

802 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


San  Diego 
San  Diego 
Calcutta . . 
Calcutta . . 
Calcutta . . 


Tientsin 
Tientsin 
Tientsin 
Tientsin 
Tientsin 


Entrance 
Entrance 
Entrance 
Entrance 
Entrance 


Tientsin  Entrance 
Tientsin  Entrance 
Tientsin  Entrance 

Shanghai 

Shanghai 


Shanghai . 
Shanghai . 
Shanghai . 
Stianghai 
Amoy 


7 
7 
7 
7 

7 
7 
7 
7 
7 


69 
68 
67 
66 

54 

52 
60 
47 
41 


37 
34 
38 
84 
27 


7 

7 
7 
7 
7 


26 
23 
20 
18 
16 


Amoy 
Amoy 
Amoy 
Amoy 
Amoy 


Amoy 

Amoy 

Amoy 

Hongkong. 
Hongkong. 


Page. 


153 
163 
249 
249 
249 


169 
169 
169 
169 
169 

169 
169 
169 
198 
198 

198 
193 
398 
193 
197 

197 
197 
197 
197 
197 

197 
197 
197 
201 
201 


Hongkong 201 

Hongkong |  201 

Hongkong 201 

Hongkong 201 

Hongkong 201 


Hongkong ;  201 

Hongkong 201 

Hongkong '  201 

Hongkong !  201 

Hongkong !  201 

I 

i 

7  07  '  Hongkong 201 

7  11  ;  Hongkong 201 

7  17  I  Singapore 205 

7  07     Singapore 205 


6  48 
6  43 
642 


6  40 
6  48 
6  52 
665 


6  49 
6  44 
6  43 
6  41 
683 


Singapore 205 

Singapore 205 

Singapore '  205 

I 


Singapore 
Singapore 
Singapore 


Singapore 205 


Singaiwre 
Singapore 
Singapore 
Singapore 
Singapore 


205 
205 
205 


205 
205 
206 
205 
206 


Time. 


HW. 


LW. 


Local  ttine. 


h.m, 

-  4  46 
+10  05 

-  4  16 
-902 
+  824 


h.  171. 

-  4  47 
+10  06 
-680 
-11  16 
+  688 


Time  meridian, 
IfSiP  East. 


+ 
+ 


+ 
+ 
+ 


+ 
+ 
+ 


580 
1  17 
000 

3  66 
1  01 

6  11 
620 
0  43 
028 

4  42 

0  00 

1  38 
058 
0  46 
356 

250 

2  62 

0  19 

1  20 
0  11 

002 
000 
106 

7  40 
028 


000 
858 
506 
080 
058 


+ 
+ 


+ 


606 

0  46 
000 
840 
028 

5  49 

6  68 
004 

1  18 
302 

000 
8  18 
288 
055 
8  61 


2 
2 
0 
I 
0 


46 
47 
41 
16 
15 


+ 
+ 


+ 
+ 

+ 


002 
000 
1  03 
8  88 
087 


000 
4  41 
606 
045 
089 


Time  meridian, 
lOSP  East.  . 


+ 
+ 


89 
01 
05 
06 
24 


+ 
+ 


1 
0 
2 
0 
7 


S3 
15 
60 
68 

88 


Local  time. 


-0  45 
-  0  15 
-11  26 
-520 


0  20 
6  10 
220 


0  15 
200 
220 
000 


-800 

-  480 

-  7  16 
-10  56 
+12  06 


-080 


-11  20 
-607 


-0  12 
-502 
-202 


009 

1  54 

2  14 
000 


-254 
-427 
-  7  10 
-10  47 
+12  24 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feet. 

-  2.5 
+  1.2 

-  1.2 
+12.4 

-  4.2 


-  0.8 
+  8.2 

0.0 

-  8.8 
+  2.0 

-  0.2 
+  0.6 

-  1.6 

-  2.6 

+  as 
ao 

-  4.9 
8.3 
1.1 

-  1.2 

+  1.4 
+  2.9 
+  8.2 
+  6.4 
+  1.1 

+  0.5 

0.0 

•  8.1 

0.0 

+  1.7 


0.0 
+  L2 
-  0.8 
+  1,6 
+  2.6 


8.2 
6.4 
8.1 
1.8 

7.8 


-0.1 


0  08  1-  1.8 


-  2.2 

+  1.8 


2.6 
0.6 
0.2 


-  2.6 

-  4.0 

-  1.4 

ao 


2.4 
6.6 

a9 

1.0 
1.1 


feeL 

-a  5 
-a  2 
-as 
-a  6 
-as 


ao 
+a4 

0.0 

-a  4 
+a2 

ao 
+a2 
-ai 
-a  6 
-as 

0.0 

-a  7 
-ai 
-a  7 

0.0 

+a2 

+0.1 

+a2 
+a2 
+ai 

f0.1 

0.0 

-0.1 

+a2 

+0.1 


ao 
-a  4 

-0.9 

+a2 
+a2 


+a2 
+a6 
+as 
-a  4 
+a6 


-ai 
-a  4 
-a  2 
+a2 


-a  8 

0.0 

ao 


-a  2 

-0.6 

-a  2 
ao 


+a2 
+a4 

+0.1 

+a2 
+ai 


Ratio 

of 
ranges. 


0.47 
1.36 
0.96 
2.64 
a  59 


0.89 
L40 
1.00 
0.53 
1.24 

a  96 
1.07 
0.81 
0.74 
1.22 

1.00 
0.42 
1.47 
0.96 
0.91 

1.10 
1.22 
1.24 
1.48 
1.06 

1.08 
1.00 
0.77 
0.91 
1.48 


1.00 
1.45 
1.18 
1.45 
1.69 


1.87 
2.75 
1.84 
0.54 
3.20 


1.00 
0,57 
0.66 
1.28 


0.60 
1.07 
0.95 


0.58 
0.37 
0.75 
1.00 


1.37 
1.88 
1.12 
1.14 
1.16 
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Interval. 


Range  of  tide. 


i 

5?5 


1 
2 
8 
4 

5 


6 
7 
8 
9 
10 

U 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 


81 


84 
85 


86 
87 
88 

89 
40 


41 
42 
48 
44 


45 
46 

47 


48 
49 
60 
51 


52 
68 
54 
55 
66 


Mean. 


HWI.      LWI 


A.  111. 
5  10 
785 
905 
4  19 
920 


10  05 


80 
56 
50 
00 


10  25 
920 
40O 
045 
450 

0  18 

10  60 

11  85 
100 
850 

950 
945 
080 
15 
20 


11 
0 


0 
0 


05 
04 


1120 
158 
960 


928 
048 
200 
960 
820 


U60 
10  10 


7 
8 
5 


00 
55 
00 


900 

980 

1120 

500 


10  00 
5  10 
800 


10  06 
820 
800 

10  20 


720 

550 

805 

1160 

10  00 


A.  fn, 

1122 

1  28 

252 

10  81 

830 


858 

10  50 

9  47 

1  00 

10  18 

4  13 
806 

10  12 

6  57 

11  08 

806 
488 
528 

7  12 
287 

888 
888 


7 
5 
6 


00 
02 
82 


6 
6 
5 


17 
18 
06 
689 
887 


266 
784 
800 
888 
207 


587 
8  57 
048 
248 
U  12 


248 

815 

508 

11  20 


850 

11  25 

200 


858 

206 
148 
402 


1  06 

12  00 

9  17 


5 
4 


40 
00 


Tropic. 


HHWI. 


A.  in. 
428a 
7  076 
9  126 
4286 
928a 


926a 
8596 
2206 
6006 
8286 

9  47a 
846a 
820a 
0886 
4466 

0  116 

10  41a 

11  80a 
0546 
906a 

10  04a 
958a 
0486 

1127a 
0846 

0  196 
0  196 

11  87a 
2  596 
9186 


8816 

0  17a 

1  19a 
9  186 
7466 


U  176 
9426 
6  276 
7686 
484a 


8  146 

8  816 

10  276 

428a 


906a 
429a 
7  17a 


9  10a 
7  10a 
7  12a 
9  87a 


6  44a 
5  19a 
2  26a 
11  116 
9  226 


LLWI. 


h.  in. 

11  446 
86a 
40a 

10  246 
8  156 


1 
2 


8566 

10  526 

9  496 

1  Ola 

10  156 

4  156 
8  106 

10  14a 

7  216 
11216 

8  256 

5  106 
6406 
7  886 
285a 

886a 
881a 
658a 

5  Ola 

6  80a 

616a 
6  12a 
506a 
686a 
428a 


8  51a 
8  07a 
850a 
4  24a 
260a 


6  17a 
4  81a 
1  29a 
859a 
114Sa 


844a 

4  27a 

522a 

11  80a 


4046 

11  86a 

2  116 


4066 
2  266 
2  016 
4  156 


1  176 
12  08a 
9  27a 
5  50a 
4  10a 


Mean    Spring 

(Mn).  ,    fSg). 


feet, 
1.8 
6.2 
7.7 
21.1 
4,7 


feet. 

2.5 

7.0 

10.5 

28.8 

6.5 


6.5 

7.5 

10.2 

11.7 

7.8 

8.4 

8.9 

4.5 

9.1 

10.5 

7.0 

8.1 

7.8 

9.0 

5.9 

6.8 

5.4 

6.9 

8.9 

11.4 

7.8 

9.2 

8.1 

4.0 

10.7 

18.7 

6.9 

8.8 

11.6 

14.1 

14.1 

17.2 

15.6 

19.0 

16.8 

19.8 

18.9 

28.0 

18.8 

16.9 

18.2 

16.1 

12.8 

15.6 

9.8 

12.0 

8.0 

8.6 

4.9 

6.4 

8.8 

4.4 

4.8 

6.0 

8.9 

5.1 

4.8 

6.8 

5.6 

•  7.4 

6.2 

8.2 

9.1 

12.0 

6.1 

8.0 

1.8 

2.8 

10.6 

14.0 

8.8 

4.8 

1.9 

2.5 

8.7 

5.0 

7.8 

9.8 

8.4 

4.5 

6.1 

8.2 

5.4 

7.8 

8.3 

4.5 

2.1 

2.8 

4.8 

5.8 

6.7 

7.4 

7.8 

10.5 

10.7 

14.4 

6.4 

8.6 

6.5 

8.8 

6.6 

8.9 

Neap 

(Np). 


feet. 
1.0 
8.0 
4.2 

11.6 
2.6 


5.5 
8.7 
6.2 
8.8 
7.7 

6.0 
6.6 
5.0 
8.6 
6.0 

4.9 
2.1 
7.2 
4.6 
8.9 

10.9 
12.0 
12.2 
14.6 
10.6 

10.2 
9.8 
7.6 
2.5 
8.0 


2.1 
3.8 
2.4 
8.0 
8.5 


8.8 
6.6 
8.8 
1.1 
6.6 


2.1 
1.2 
2.2 
4.2 


2.1 
8.6 
8.1 


1.9 
1.2 
2.5 
8.5 


4.5 
6.2 
8.7 
8.8 
3.8 


Great 
tropic 
(Gc). 


feel. 
2.6 
6.4 
7.2 
20.8 
4.8 


8.8 

13.1 

9.8 

6.7 

11.8 

9.4 
10.4 
8.1 
5.8 
9.4 

7.8 
8.4 

U.2 
7.8 

12.9 

15.5 
17.0 
17.8 
20.5 
16.1 

14.6 

14.0 

10.9 

5.8 

8.2 


6.2 
7.1 
6.8 
8.2 
9.2 


9.9 

13.6 

9.8 

8.8 

16.4 


6.0 
8.9 

5.2 
9.4 


4.8 
8.1 
7.2 


Tropic  diurnal 
Inequfvlity. 


4.7 

0.8 

8.3 

0.7 

6.0 

1.0 

7.6 

1.1 

10.0 

18.3 

8.4 

S.5 

8.6 


HWQ. 


feet 
0.7 
1.1 
1.4 
2.8 
1.1 


0.2 
0.3 
0.2 
0.2 
0.3 

0.2 
0.3 
0.2 
1.9 
2.4 

2.8 
1.4 
2.6 
2.1 
0.4 

0.4 
0.6 
0.6 
0.5 
0.4 

0.4 
0.5 
0.4 
1.4 
8.7 


8.0 
8.0 
8.8 
8.7 
4.0 


4.2 
5.1 
4.2 
2.8 
5.5 


8.1 
2.8 
0.9 
1.2 


0.8 

1.1 
1.1 


1.3 
1.5 
1.2 
1.2 
1.2 


LWQ. 


feet. 
1.4 
2.3 
0.7 
1.2 
0.6 


4.4 
6.6 
4.6 
3.4 
5.2 

4.5 
4.8 
4.2 
0.6 
0.7 

1.2 
0.4 
0.8 
0.7 
8.0 

8.3 
8.4 
8.5 
8.8 
8.2 

8.2 
8.1 
2.7 
8.5 
8.1 


2.8 
2.9 
2.8 
8.1 
3.4 


8.5 
4.8 
8.5 
1.9 
4.6 


2.6 
1.9 
8.0 
4.2 


2.9 
8.9 
8.6 


2.9 
2.3 
8.3 
3.8 


4.4 

5.1 
4.0 
4.0 
4.0 


Diurnal  wave. 

Tropic 
HW 

Tropic 

inter- 

range. 

val. 

h.  tn. 

fed. 

1.5 

2.6 

1.6 

18  80 

2.6 

1.2 

4.4 

6.5 

94i 

4.7 

8.4 

5.2 

4.6 

4.8 

4.2 

2.0 

2.5 

12  11 

2.3 

1.5 

2.8 

2.2 

2.9 

8.2 

8.4 

8.4 

8.7 

"4 

8.2 

8.1 

17  60 

.     8.1 

2.7 

18  40 

8.5 

5.1 

18  82 

4.8 

22  42 

8.8 

4.4 

5.0 

6.5 

5.7 

7.0 

6.7 

8.1 

7.5 

4.2 

8.1 

8.2 

4.4 

8.0 

4.1 

8.8 

8.0 

2.4 

8.4 

hik 

8.9 

4.6 

5.4 

4.1 

4.2 

4.2 

Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


Tropic 
LLW. 


Varia- 
tion of 
-tlie  com- 
paas. 


fed. 

fed. 

1.4 

1.4 

8.4 

8.5 

4.1 

8.5 

11.0 

9.9 

2.6 

2.0 

4.8 

5.4 

7.0 

7.7 

5.2 

5.9 

8.1 

3.6 

6.8 

7.0 

5.1 

5.7 

5.6 

6.2 

4.4 

5.0 

2.4 

2.6' 

4.0 

4.8 

4.0 

8.6 

1.2 

1.5 

5.6 

5.2 

».l 

8.8 

6.8 

7.1 

8.2 

8.4 

8.9 

9.2 

9.1 

9.4 

10.7 

11.0 

8.0 

8.2 

7.7 

7.9 

7.4 

7.6 

5.8 

6.0 

2.8 

8.1 

8.6 

4.0 

2.7 

8.1 

8.1 

8.6 

2.1 

8.8 

8.6 

8.9 

4.1 

4.6 

4.8 

4,8 

6.2 

6.6 

4.4 

4.8 

1.6 

1.8 

6.9 

7.6 

2.6 

2.9 

1.6 

1.8 

2.9 

8.1 

6.1 

6.4 

2.7 

8.9 

4.4 

4.6 

4.0 

4.1 

2.7 

2.7 

1.8 

1.9 

8.3 

8.6 

4.1 

4.4 

5.4 

5.7 

7.1 

7.4 

4.6 

4.8 

4.7 

4.9 

4.7 

4.9 

Wed, 
o 

5.5 
5.0 
4.5 
5.0 
5.0 


4.5 
5.0 
8.5 
8.6 
8.0 

4.0 
4.5 
4.5 
4.0 
8.5 

8.0 
8.0 
2.5 
2.5 
2.5 

2.0 
1.5 
1.0 
1.0 
1.0 

1.0 
0.5 
0.5 
0.5 
0.5 

Ead, 

0.0 
0.0 
0.0 
0.0 
0.5 


0.5 
0.5 
0.5 
1.0 
0.5 


1.0 
1.5 
2.^ 
2.0 


2.0 
1.5 
1.5 


1.0 
1.0 
1.5 
1.0 


1.0 
1.0 
1.0 
1.0 
0.5 
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TABLE  3.— TIDAL  DIFFERENCES 


7U 


1 
2 
8 
4 
5 


6 
7 
8 
9 
10 
11 


12 
13 
14 
15 


16 

17 
18 


19 
20 


21 
22 
23 
24 
25 
26 

27 
28 
29 
80 
81 

82 
88 
84 
85 


86 
87 


88 
89 


40 
41 


42 
48 


44 

45 


46 
47 
48 


OeogmphlepodUon.        ^tandjxd  p^  for 


Station. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO. 

EAST  INDIES. 

JfatoJUu  5tro^<,  SumaXra. 


Acheh  Head 

Diamond  Point 

Deli  Rifer  Entrance. 
Siak  River  Entrance 


SuimUra,  eoM  coast,  etc. 


lAngti,  Linga  Island 

Tanjong  Kalean,  Banka  Strait 
Nanffka  Island,  Banka  Strait. . 

Banka  Point,  Banka  Strait 

Tobo  All  Bay,  Banka  Strait . . . 
Clifton  Shoal 


SuTUla  Strait 


Java  Fourth  Point. 
Kralcatoa  Island  . . 


Kalaiiff  Bayang  Harbor,  Sumatra 
Java  First  Point 


Sumatra,  nouthweti  eoatt. 


Flat  Cape. 
Benkulen 
Padang. . . 


Ayer  Bangles. 
Tapanuli  Bay 


Java,  etc, 

Batavia  (Tandjong  Priok) . . . 

Bamarang 

Pan  lea  Point 

Arlsbaya,  Surabaya  Strait 

Sembiiangan,  Surabaya  Strait 
Surabaya,  Surabaya  Strait 


Gading,  Madura  Strait 

Karang  Kleta,  Madura  Strait . . 

Pasuruan,  Madura  Strait 

Sapoedie  Island,  Madura  Strait. 
MeindertB  Reef,  Madura  Strait. 


Banjoewaogi,  Baly  Strait . . 
Pangul,  Java,  south  coast . . 
Tylatiap,  Java,  south  coast. 
Wynkooi 


'ynkoops  Bay,  Java,  south  coast. 


Bali. 


Tebunkus  Road 
BadongBay.... 


Tidal  differences. 


Lati- 
tude. 


538 
5  16 
3  45 
1  20 
Garras  Light,  Rhio  Strait 0  45 


North. 

o     ' 


SotUK 

0  14 

1  58 

2  24 
253 
8  00 
454 


604 
609 
544 
644 


556 
841 
056 

North, 

0  12 

1  85 

South. 

606 

6  67 
655 
656 
704 

7  12 


7 
7 
7 
7 
7 


11 
20 
88 
05 
40 


8  18 
8  16 
745 
655 


8  11 
8  42 


Lombak, 


Ampenam  Bay 8  85 

PiJuBay 8  49 


Smnbawa. 


BimaBay 
Sapie  Bay 


Sumba  or  Sandalwood  Island. 


Palmedo  Road 

Nangamessie  Harbor. 


8  25 

8  80 


9  22 
984 


Floret  or  Manffarei  Island. 

Alligator  Bay 8  45  119  60 

Adenara,  Adcnara  Island i  8  14  128  07 

Timor. 

Koepang 10  10  I  123  35 

Dilhi 8  34  125  48 

Cyrus  Harbor,  Rotti  Island 10  51  123  05 


Longitude. 


East. 


95  18 
97  30 

96  43 
102  14 
104  21 


104  84 

105  07 

105  47 

106  08 
106  27 
106  08 


105  58 
105  25 
105  02 
105  U 


104  88 
102  13 
100  28 


99  28 
98  50 


106  68 
110  25 
112  84 
112  50 
112  40 
112  44 

112  64 
112  48 
112  55 
114  16 
114  26 

114  23 
11126 
109  04 
106  80 


115  00 
115  07 


116  04 
116  81 


118  42 

119  01 


119  45 

120  15 


A.m. 
6  21 
630 
635 
649 
6  57 


6  58 


7 
7 
7 
7 
7 


00 
03 
06 
06 
04 


7  04 
7  02 
700 
7  01 


658 
6  49 
642 


688 
685 


7 

7 
7 
7 
7 
7 

7 

7 
7 
7 
7 

7 

7 
7 
7 


08 
22 
30 
81 
SI 
81 

82 
81 
82 
87 
88 

88 

96 
16 
06 


740 
7  40 


7  44 

7  46 


7.56 
756 


7  50 

8  01 


7  59 

8  12 


8  14 
8  23 
8  12 


Name. 


Singapore 
Singapore 


Page. 


205 
205 


Singapore ■    205 


Singapore 
Singapore 


Singapore 
Galveston 
Galveston 
Galveston 
Galveston 
Galveston 


Sitka 
Sitka 
Sitka 
Sitka 


Key  West. 
Key  West. 
Key  West. 


Key  West. 
Key  West. 


Batavia 

Batavia 

Batavia 

Batavia 

Batavia 

Hongkong. 


Aden . . . 
Aden . . . 
Aden . . . 
Batavia. 
Batavia. 


Sydney 
Sydney 
Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 


Sydney 
Sydney 
Sydney 


205 
206 


206 
129 
129 
129 
129 
129 


169 
169 
169 
169 


125 
125 
125 


125 
125 


209 
209 
209 
209 
209 
201 


209 
269 
209 

209 

288 
288 
288 
288 


233 
288 


288 
288 


288 
288 


288 
288 


288 
238 


233 
233 
233 


Time. 


HW. 


LW. 


Local  time. 

h,  m. 


A.  m, 
+12  06 
+10  54 

-  7 

-  1 

-  0 


81 
80 
40 


-420 
+12  27 
+18  00 
+12  02 
-984 
-805 


+  680 
+  609 
+  529 
+  4  49 


8  12 
302 
8  16 


822 

801 


000 
-0  42 
+10  17 
+  9  47 
+12  50 
+  2  21 

-880 
-886 
-888 
+12  25 
+12  12 

-1106 
-1151 
+12  17 
+  885 


+  889 
-10  16 


+11  34 
-987 


-842 
-752 


907 
9  47 


-  8  47 
10  07 


■10  17 

7  58 

■  9  17 


+12  06 
-10  52 

-  7  29 

-  1  88 
-048 


-  4  14 
+10  59 
+13  14 
+12  00 
-9  17 
-9  14 


+  680 
+  609 
+  682 
+  4  49 


8  13 
802 
8  16 


822 
8  02 


000 
+  1  54 
+12  58 
+12  12 
+  9  21 
+  285 

-881 
-888 
-840 
+10  41 
+10  16 

-1108 
-11  60 
+12  18 
+  885 


+  889 
-10  15 


+1184 
-986 


-842 
-7  51 


906 
9  47 


-  846 
-10  06 


■10  17 

-  7  67 

-  9  17 


Height. 


HW. 


LW. 


MeanLouier 
Low  Water. 


feet. 

-2.0 

+0.9 

+0.9 

+3.1 

-0.4 


+8.2 

+7.5 
+6.7 
+6.0 
+7.5 
+2.4 


-7.4 
-6.5 
--.7 
-7.4 


+0.7 
+L7 
+2.7 


+0.8 
+2.8 


0.0 
+1.0 
+1.9 
+2.0 
+1.9 
+0.6 

+1.8 
+  L8 
+1.6 
+2.4 
+L8 

+1.8 
+0.4 
-0.2 
+0.1 


+0.6 
+2.4 


+0.4 
+4.0 


+0.8 
+8.0 


+6.2 
+8.0 


+0.4 
+L7 


+2.2 
+0,4 
+0.2 


Ratio 
of     ! 

rangea, 


feet 

-0.2 

+0.1 

0.0 
+0.3 

0.0 


+0.2 
-L8 
-M 
-LO 
-1.1 
-0.6 


-1.4 
-1.4 
-L4 
-L4 


+ai 

+0.1 
+0.1 


0.0 

+0.2 


0.0 

-a2 

-0.8 
-0.4 
-0.8 

+0.4 

+0.8 
+0.8 
+0.8 

-fa2 

+0.2 

-0.4 

-0.4 
-0.4 
-0.8 


-0,4 

-a4 


-0.4 
-0.4 


-0.4 
-0.4 


-0.4 
-0,4 


-0.4 
-0.8 


-0.4 
-0.4 
-0.4 


0.68 
L12 
lAl 
1.47 
0.9S 


L49 
6.87 
6.20 
5.60 
6.78 
8.00 


0.22 
0.84 
0.18 
0.22 


L40 
^82 
8.14 


L60 
8.28 


LOO 
L4S 
L7» 
1.83 
L79 
LOO 

L25 
1.25 
L2S 
1,79 
L67 

l.«8 
LM 
1,09 
LIS 


L27 
L8S 


L21 
2.28 


L21 
2.01 


2.06 
8.46 


L21 

Leo 

L7S 
1.21 
L16 

AND  TIDAL  CONSTANTS. 


4ia 


Interval. 


h 
£ 


Mean. 


1 
2 
3 
4 
5 


6 
7 
8 
9 
10 
11 


12 
13 
14 
15 


16 
17 
18 


19 
20 


21 
22 
28 
24 
25 
26 

27 
28 
29 
30 
81 

82 
38 
34 
36 


87 


38 
39 


40 
41 


42 
43 


44 

45 


46 
47 
48 


Tropic. 


HWI. 


LWI. 


A.  n. 

10  00 

11  50 
2  48 
860 
940 

/ 


6  00 
6  251 
6  50 
5  42 
9  05 
9  60' 


7  11 
6  50 
6  10 
580 


540 
560 
585 


529 
550 


[12  04 
[6  00, 
'4  851 
3  85 
2  09 
12  07 


[ 


11  52 
11  46 
11  44 

10  00 
9  15 
833 
4  60 


465 
10  50 


750 
11  80 


000 
060 


12  00 
11  20 


12  20 
11  00 


10  60 
045 

11  50 


A.  m. 
344 
584 
8  57 
2  24 
8  14 


[2  52' 
[3  3r 


05^ 

0  37 

000 

11  42 


11  52 

12  03 
11  48 


11  42 

12  02 


[5  52 

[12  IS 

[10  48 

[9  48 

[5  56 

5  54 

540 
583 
5  31 

[5  251 
[5  04] 

8  45 

308 

2  21 

11  02 


11  07 
4  38 


1  37 
5  18 


6  12 

7  03 


5  48 
5  07 


6  08 
4  48 


437 
6  58 
5  87 


HHWI. 


h.  m. 
9  105 
11  115 
2  08a 
8  16a 
8  54a 


5  26a 
7  45a 
822a 
720G 
10  84a 
12  08a 


6465 
6255 
5  425 
5  076 


5385 
5485 
5345 


5  275 
5  495 


10  05a 
923a 

7  685 
7285 

10  315 
10  545 

10  505 
10  495 
10  465 
10  065 
9585 

9  455 
8595 

8  165 
4835 


4  895 
10  365 


7  335 
11  185 


0  17a 
0  37a 


11  495 
11  105 


12  085 
10  465 


10  365 
0  28a 

11  335 


LLWI. 


h.  m. 

8  57a 
545a 

9  07a 

2  835 

3  265 


12  22a 

-  3  01a 

-0  46a 

10  255 

1  81a 

1  86a 


1  09a 

048a 

0  12a 

11  525 


12  415 
12  425 
12  205 


12  285 
12  855 


8025 
9565 
8  81a 

7  60a 
4  59a 
6  42a 

6  07a 
6  02a 
602a 
6  19a 
554a 

4  13a 

8  84a 
2  54a 

11  845 


11  885 
5  04a 


209a 
5  41a 


6  44a 

7  27a 


606a 
5  26a 


6  40a 
5  15a 


5  02a 
7  80a 

6  09a 


Range  of  tide. 


Tropic  diurnal 
inequality. 


Mean 
(Mn). 


feet, 
8.9 
6.4 
6.3 
8.4 
5.8 


8.5 


.4.1] 

[3.7 

'3.4 

ko 

1.8 


1.7 
2.6 
1.4 
1.7 


1.8 
2.8 
8.8 


1.9 
3.9 


0.5 

To.  8 

1.0 

1.0 

tl.O 

3.6 

4.5 
4.5 
4.6 

5.5 
4.2 
3.7 
8.8 


4.3 
6.2 


4.1 
7.7 


4.1 
6.8 


10.0 
11.7 


4.1 
5.4 


6.0 
4.1 
8.9 


Spring 

(Sg). 


feet. 
5.2 
8.7 

•    8.5 

11.8 

7.1 


11.5 


2.4 
8.8 
2.0 
2.5 


2.6 
4.0 
5.5 


2.8 
5.7 


[0.7] 


Neap 

(Np). 


4.9 

6.2 
6.2 
6.2 

I?] 

7.8 
5.9 
5.2 
5.3 


6.0 

8.7 


5.8 
10.9 


6.7 
9.6 


14.2 
16.5 


5.7 
7.6 


8.5 
6.7 
5.5 


feet. 
2.3 
3.7 
8.7 
4.9 
8.1 


4.9 


0.7 
1.1 
0.6 
0.7 


0.7 
1.1 
1.4 


0.7 
1.5 


[0.0] 


1.7 

2.3 
2.4 
2.8 

[1.61 
[1.6] 

2.6 
2.0 
1.8 

1.8 


2.1 
8.0 


2.0 
3.7 


2.0 
3.8 


4.8 
5.6 


2.0 
2.6 


2.9 
2.0 
1.9 


Great 
tropic 

(Gc). 


feet. 
5.5 
8.4 
8.3 
10.7 
7.1 


10.8 

10.3 

9.3 

8.4 

10.1 

4.5 


1.6 
2.7 
1.5 
1.8 


2.5 
3.7 

4.8 


2.6 
4.9 


2.6 
4.0 
6.0 
6.1 
5.0 
6.5 

7.2 
7.5 
7.2 
5.0 
4.4 

6.6 
6.1 
4.5 
4.7 


5.2 
7.8 


5.0 
8.9 


6.0 
8.0 


11.4 
13.2 


5.0 
6.5 


HWQ. 


feet. 
0.9 
1.2 
1.2 
1.8 
1.1 


1.8 


O.S 
0.8 
O.S 
0.3 


1.8 
1.6 
1.8 


1.8 
1.9 


2.6 

2.1 
2.3 
2.3 


I 


7.1 
5.0 

4.8 


2.2 
1.9 
1.8 
1.8 


1.9 
2.8 


1.9 
2.6 


1.9 
2.5 


8.0 
8.2 


1.9 
2.2 


2.3 
1.9 
1.9 


LWQ. 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


feet. 
S.l 
4.0 
8.9 
4.6 
3.6 


4.6 


0.6 
0.7 
0.5 
0.6 


0.2 
0.8 
0.8 


0.2 
0.3 


3.8 

4.8 
4.2 
4.0 


1.8 
1.1 
1.0 

1.1 


1.1 
1.8 


1.1 
1.5 


1.1 
1.4. 


h.  m. 


837 
'8*54 


15  01 


17  33 


9  05 
9  35 
20  42 
20  07 
20  13 
20  85 

19  44 
19  48 
19  50 
19  58 
19  88 

19  15 


18  44 


Tropic 
range. 


1.7 
1.9 

1.1 
1.3 

1.3 
1.1 
1.1 

feet. 
3.2 
4.2 
4.1 
4.8 
8.8 


4.8 
9.9 
8.2 
7.8 
8.6 
5.7 


0.6 
0.8 
0.6 
0.6 


1.3 
1.6 
1.8 


1.8 
1.9 


2.7 
8.8 
5.0 
5.1 
4.7 
5.0 

4.8 
4.6 
4.7 
4.2 
3.9 

2.6 
2.2 
2.1 
2.1 


2.3 

2.7 


2.2 
8.0 


2.2 
2.8 


3.4 
3.7 


2.2 
2.5 


2.7 
2.2 
2.1 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


feet. 
3.0 
4.6 
4.5 
5.8 
3.9 


5.8 
3.7 
8.4 
8.1 
8.8 
1.5 


1.0 
1.5 
0.9 
1.0 


1.0 
1.5 
2.0 


1.0 
2.1 


0.9 
1.3 
1.7 
1.7 
1.7 
8.2 

8.7 
8.7 
3.6 
2.2 
1.9 

2.8 
2.1 
1.8 
2.0 


2.2 
8.1 


2.1 
8.9 


2.1 
3.4 


5.0 
5.9 


2.1 
2.8 


3.0 
2.1 
2.0 


Tropic 
LLW. 


feet. 
8.2 
4.8 
4.7 
6.1 
4.1 


6.1 
5.1 
4.6 
4.2 
5.2 
2.2 


1.0 
1.5 
0.8 
1.0 


0.9 
1.4 
1.9 


1.0 
2.0 


1.4 
2.0 
2.5 
2.5 
2.5 
8.4 

4.0 
4.1 
4.0 
2.7 
2.4 

8.1 
2.4 
2.1 
2.2 


2.4 
8.4 


2.3 
4.2 


2.3 
3.7 


5.4 
6.3 


2  3 
8.0 


8.3 
2.8 
2.2 


Varia- 
tion of 
the  com- 
pass. 


Ea$t. 


0.0 
0.5 
0.5 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
0.5 


0.5 
0.0 
0.0 
0.0 


0.0 
0.0 
0.0 


0.0 
0.0 


0.5 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
0.5 
0.0 


1.0 
1.0 


1.0 
1.0 


1.6  ' 
1.5 


1.5 
1.5 


1.5 
2.0 


2.0 
2.0 
2.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 
2 


8 

4 


5 
6 

7 
8 


9 
10 
11 
12 
18 
14 


16 
16 


17 
18 


19 
20 
21 
22 
23 
24 
26 


26 
27 


28 
29 
30 
81 


32 
83 
34 
35 
36 
37 
38 
89 
40 


41 
42 
43 
44 

45 


46 
47 
48 
49 


Geographic  position. 


Station. 


Lati- 
tude. 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Continued. 

EAST  INDIES— continued. 

OoMpar  Strait 

Langwas  Island,  BiUlton  Island  . 
Shoalwater  Island 


Oarimaia  Strait. 


Montaran  Islands 
Kumpul  Island... 


South. 

o     t 

2  32 
8  19 


235 
2  43 


0  48 
3  12 
2  53 
0  38 

North. 

Buiong  Islands 0  47 

Po  Point,  Sarawak  River  Entrance.  1  48 

Sarawak^Sarawak  River 1  32 

Victoria  Harbor,  Labuan  Island  ...  5  20 

Kudat  Harbor 6  53 

Sandakan  Harbor 5  50 


Borneo. 

Bajor,  Koetei  River  Entrance. 

Kotta  Baroe  Reef 

Jelai  River  Entrance 

Padang  Tikar  River 


Odettes. 

Manado  Bay 

Likupang  River,  Banka  Strait. 


Makassar 

Brill  or  Spectacle  Reef 


Molukka  Jglands. 


Cajeli  Bay,  Bouro  Island 

Ambolna  Bay,  Amboina  Island  . 

Wahai  Bay,  Ceram  Island 

Banda  Harbor,  Banda  Islands. . . 

Dobbo  Harbor,  Ami  Islands 

Sannana  Bay,  Xulla  Besi  Island 
Gebi,  Fow  Island 


30 
41 


1 

1 

South. 

509 
605 


8  19 
3  41 
46 
83 
45 
03 
05 


2 
4 
5 
2 
0 


North. 

Temate 0  50 

Manganitu  Bay,  Sangir  Island 3  30 

PHILIPPINE  ISLANDS. 

Sulu  Jdanda. 


Tataan  Harbor.  Tawi-tawi  Island. 

PortSiasi,  Siasi  Island 

Maimbun,  Jolo  Island 

Jolo,  Jolo  Island 


Mindanao  Island. 


Davao,  Gulf  of  Davao 

Polloc,  lUana  Bay 

Cherif  Island,  Dumanouilas  Bay. . . 

Isabela,  Basilan  Island 

Zamboanga,  Basilan  Strait 

Port  Dapitan 

Iligan,  Iligan  Bay 

Surigao 

Port  Cacub,  Slargao  Island 


Palawan  Idand. 


5  13 

5  82 
555 

6  01 


7  02 
7  21 

7  38 
6  42 
654 

8  38 

8  13 

9  48 
9  50 


8  11 


Secam  Island,  Balabac  Strait 

Ulugan  Bay 10  06 

Cavern  Island 11  13 

10  42 
9  44 


Pali  or  Barren  Island 
Puerto  Princesa 


Panay  and  Quimarcu  Islands. 

Iloilo,  Panay  Island 10  42 

Capiz  Landing,  Libas  Bay,  Panay  Id  *  11  86 
Bondulan  Polnt,Guimaras Island..!  10  38 
Cabugao  Point,  Guimaras  Island...;  10  45 


Longitude. 


Arc. 


Time. 


JSast. 


107  87 
107  13 


106  44 
110  04 


117  88 
116  40 
110  45 
109  15 


108  42 
110  81 
110  21 

115  12 

116  51 
118  (H 


124  46 

125  02 


119  22 
118  54 


127  04 

128  07 

129  31 
129  53 
134  16 
125  57 
129  80 


127  20 
125  28 


119  56 

120  51 

121  01 
120  59 


125  85 
124  18 
128  06 

121  58 

122  08 
128  24 

124  12 

125  29 

126  03 


116  58 

118  47 

119  16 
119  42 
118  42 


122  34 
122  43 
122  33 
122  39 


h,  m. 
7  10 
7  09 


7 
7 


15 
20 


760 
7  47 
723 
7  17 


7 
7 
7 
7 
7 
7 


15 
22 
22 
41 
47 
62 


8  19 
820 


7  57 

7  56 


828 
882 
888 
8  40 
8  57 
8  24 
8  38 


829 
8  22 


800 
803 
804 
804 


822 
8  17 
8  12 
808 
808 
8  14 
8  17 
8  22 
8  24 


7 
7 

7 
7 
7 


48 
55 
57 
59 
55 


8  10 
8  11 
8  10 
8  11 


Standard  port  for 
reference. 


Tidal  differences. 


Time. 


Jftjae, 


Page. 


HW. 


LW. 


Batavia. 
Batavia. 


Batavia. 
Batavia. 


Galveston 
Galveston 
Singapore 
Singapore 


Singapore 
Singapore 
Singapore 
Singapore 
Manila  . . . 
Manila . . . 


PortTownsend. 
Port  Townsend. 


PortTownsend. 
PortTownsend. 


PortTownsend. 
Port  Townsend. 
PortTownsend. 
Port  Townsend . 
PortTownsend. 
Port  Townsend. 
PortTownsend. 


Port  Townsend. 
PortTownsend. 


209 
209 


209 
209 


129 
129 
2a'> 
205 


206 
206 
205 
205 
218 
213 


165 
165 


165 
165 


165 
165 
165 
165 
165 
165 
165 


165 
165 


Local  time. 

h.  n. 
-  0  13 
+  008 


h.  fn. 

-  2  20 

-  1  55 


+ 
+ 


5  27 

6  17 


-i-  1  40 

-  0  84 
-H  109 

-  8  21 


-646 
-6  21 
-5  01 
+11  88 
-043 
-  0 


09 


+  1  27 
+  2  02 


+  008 
-  8  50 


+ 


8  13 
2  13 

1  16 

2  49 


-  2  14 


+ 


+ 
+ 


2 
0 


83 
26 


+  7  81 
+  820 


+  2  32 
-018 
+  1  16 
-8  16 


-5  41 
-  6  16 
-453 
+11  44 
-0  17 
-027 


+  167 
+  280 


+  038 
-8  81 


2 
1 
1 
2 
1 
2 
0 


46 
46 
15 
22 
47 
08 
58 


027 
0  17 


+ 
+ 


062 
0  42 


Sydney 
Sydney 
Sydney 
Sydney 


Sydney 
Sydney 
Sydney 
Manila 
Sydney 
Sydney 
Sydney 
Sydney 
Sydney 


Titne  meridian, 
lt(P  East. 

+10  21 
+  940 
+10  01 
+11  07 


233 

+10  18 

233 

+  9  39 

233 

+  9  49 

233 

+  10  54 

233 
233 
233 
213 
233 
283 
233 
233 
233 


+  9  31 
+  9  47 
+  9  86 

-  2  06 
+10  09 
-U  61 

-  9  52 
+11  SO 
+  9  43 


Manila I  213 

Manila '  213 

Manila 213 

Manila 218 

Manila 213 


Hongkong 201 

Hongkong 201 

Hongkong 201 

Hongkong 201 


+ 

+ 


1 
0 
0 


29 
01 
01 


-008 
+  1  21 


+  237 
+  1  32 
+  1  24 
+  1  40 


+  984 
+  945 
+  989 
+  1  47 
+  10  17 
-11  48 
-955 
+11  83 
+  946 


1  01 

0  27 
029 

1  01 
1  17 


+  1  51 
+  1  86 
+  1  02 
+  1  57 


Height. 


HW. 


LW. 


Mean  Lower 
Low  Water. 

feet.  I  feet 
+8.2  '  -0.6 
+2.4     -0.4 


+1.8 
+4.0 


+4.8 
+4.0 
-0.8 
-0.4 


-9.7 
+L2 
+5.2 
-L6 
-0.1 
+2.4 


■4.7 
-2.5 


-6.1 
7.8 


-4.7 
-1.4 
-6.7 
+0.1 
-3.1 
0.0 
-4.2 


-5.1 
-8.0 


-0.2 
+4.2 
-0.6 
-0.1 


+0.5 
+1.2 
+1.7 
-1.2 
-1.Z 
0.0 
-0.6 
+1.8 
+8.2 


+0.5 
+1.0 
+0.8 
+1.2 
+1.7 


-0.1 

0.0 

-0.9 

+1.0 


-0.4 
-0.8 


-0.8 
+Le 
-0.1 

ao 


-0.1 

0.0 

+0.4 

-a  2 

-0.1 
-0.2 


-3.S 
8.0 


-8.4 
8.8 


3.8 
2.8 
3.5 
2.6 
3.0 
2.6 
■3.2 


-8.4 
8.0 


Ratio 

of 
ranges. 


+0.2 
+0.2 
-0.8 
-0.8 


-0.2 
-0.2 
-0.1 
+0.5 
-0.2 
-0.2 
+0.8 
-0.8 
+0.2 


0.0 
-0.1 

0.0 
-0.2 
-0.4 


-as 

-0.3 
-0.8 
+0.2  I 


2.86 
2.00 


L75 

2.68 


4.67 
8.07 
0.96 
0.96 


0.88 
1.18 
L82 
0.72 
LOO 
1.69 


<L79 
LIO 


a67 
0.U 


a78 
L27 
a57 
L63 
a96 
1.51 
0.80 


0.67 
LOO 


0.88 
2.21 
0.94 
L06 


L21 
L41 
L6S 
0.61 
0.6S 
LOS 
0.76 
L47 
L85 


Lll 
L25 
L18 
L32 
L48 


L06 
L09 
0.82 
Lai 


AND  TIDAL  CONSTANTS. 
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Interval. 


6 
7^ 


1 
2 


8 
4 


5 
6 
7 
8 


9 
10 
11 
12 
13 
14 


16 
16 


17 

18 


19 
20 
21 
22 
23 
24 
25 


26 
27 


28 
29 
80 
31 


82 
S3 
34 
36 
36 
37 
38 
89 
40 


41 
42 
43 
44 

46 


46 
47 
48 
49 


Mean. 


HWI. 


A.  fit. 

[2  06] 


[9  30] 
[10  20] 


I 


7  451 

5  31] 

130 

7  00 


485 
400 
520 
985 
r9  19J 
[10  31] 


600 
635 


440 
088 


1  20 
220 
550 
145 
220 
200 
500 


500 
450 


680 
554 
605 

7  10 


606 
6  16 
600 

[9  28] 
629 
925 

11  27 
805 
620 


11  53] 
10  30 
10  80 

10  20 

11  80 


11  84 
11  80 
11  21 
U88 


LWI. 


A.  M. 

9  291 
[8  2l] 


lA 


ri83] 

[1144 
5  18 
0  47 


10  47 
10  12 
U  85 

328 
[3  06] 

4  191 


12  15 
023 


10  55 
6  46 


7  82 

8  82 
12  00 

7  57 

8  82 
8  10 

11  12 


11  10 
1100 


020 

0  18 
004 

1  10 


-  004 

0  01 
12  15 
[8  11] 

024 
3  15 
5  11 

1  55 
0  10 


6  44] 
'4  28 
4  28 
4  20 
'5  20' 


621 
607 
482 

528 


Tropic. 


HHWI. 


A.  m. 

746a 
8  10a 


16  82a 
16  22a 


9  246 

7  106 

10  476 

6  176 


3  516 
3226 

4  496 
8  476 
8606 
9256 


4396 
5296 


3  166 
1296 


016 
196 
186 
486 
156 
026 


8  476 


3866 
8  416 


6  406 

5  576 

6  156 
7356 


5386 
5  146 

7  106 
7366 
6486 
9  82a 
9  886 

8  116 
6256 


10  506 
9306 
9806 
9305 

10  605 


11006 
10  586 
10  326 
12  266 


LLWI. 


A.  fit. 

7  496 

8  106 


308a 
3  67a 


0586 

1109a 

6296 

0696 


10  69a 
10  22a 
48a 
36a 
44a 
85a 


11 
3 
5 
5 


12  24a 
0806 


11  04a 
659a 


7  41a 
888a 

12  08a 
808a 

8  89a 
8  16a 

11  19a 


11  18a 
11  07a 


11  566 
0  18a 

11  40a 
8  15a 


020a 

10  48a 

13  456 

67a 

40a 

8  81a 

5  81a 

08a 

10a 


7 
1 


2 
1 


650a 
530a 
530a 
500a 
440a 


626a 
6  11a 

5  45a 

6  42a 


Range  of  tide. 


Mean 

(Mn). 


SttL 


n 


I? 

6.3 


5.0 

6.7 

10.4 

4.1 

n 


3.7 
5.6 


8.4 
1.6 


8.7 

6.5 
2.9 
7.8 
5.0 
7.7 
4.1 


8.4 
5.1 


8.0 
7.5 
3.2 
3.6 


4.1 
4.8 
5.2 

a- 3 

2.8 
3.5 
2.6 
5.0 
6.3 


[1.5] 
1.6 
1.6 

i.r 

1.9 


3.5 
3.6 
2.7 
4.1 


Spring 
(Sg). 

Neap 

(NpJ. 

/crt. 

/ert. 

• 

""7*8* 

■'3.*i" 

7.2 

8.1 

6.7 

2.9 

9.0 

8.9 

14.1 

6.1 

5.5 

2.4 

2.0 
8- 7] 

0.8 

•  [1.4J 

4.8 

3.1 

6.4 

4.7 

8.9 

2.9 

1.9 

1.4 

4.2 

8.1 

7.5 

5.5 

3.3 

2.4 

9.0 

6.6 

5.7 

4.2 

8.8 

6.5 

4.7 

3.4 

3.9 

2.9 

5.8 

4.3 

3.6 

2.4 

8.6 

6.4 

4.4 

1.8 

5.0 

1.8 

5.5 

2.7 

6.6 

2.8 

7.0 

8.4 

[1.9] 

[1.01 

8.1 

1.0 

4.2 

2.8 

3.4 

1.4 

6.0 

4.0 

7.2 

5.4 

p.  91 

p.  01 

2.r 

1.1 

2.0 

1.0 

2.3 

1.2 

2.5J 

1.3J 

4.5 

1.9 

4.7 

2.0 

3.4 

1.6 

6.2 

2.5 

Great 
tropic 
(Gc). 


SeeL 
6.6 
5.6 


4.9 
7.5 


7.0 
4.6 
6.9 
7.1 


6.8 
8.7 
12.9 
5.7 
4.4 
7.0 


6.6 
9.0 


6.2 
8.5 


6.6 
10.2 

5.4 
11.9 

8.4 
11.8 

7.1 


6.2 
8.5 


5.0 
9.6 
4.7 
5.3 


5.5 
5.9 
6.6 
2.7 
4.0 
5.1 
4.9 
6.5 
9.2 


4.9 
5.5 
5.2 
5.8 
6.5 


6.2 
6.6 
5.5 
7.6 


Tropic  diurnal 
inequality. 


Diurnal  wave. 


HWQ. 


/eet. 


1.8 
1.1 
1.0 


1.0 
1.2 
1.5 
0.9 


0.8 
0.9 


0.7 
0.5 


0.8 
1.0 
0.7 
1.1 
0.9 
1.1 
0.8 


0.7 
0.9 


2.5 
3.4 
2.3 
2.5 


1.6 
2.1 
1.9 


2.6 
8.0 
3.0 
3.0 
4.8 


3.7 
8.4 
3.3 
4.0 


LWQ. 


/cd. 


8.8 
8.6 

3.6 


3.5 
4.0 
6.0 
8.2 


4.4 
5.5 


4.8 

2.9 


4.4 

5.9 
8.9 
6.4 
5.2 
6.4 
4.7 


4.8 
5.2 


1.4 
0.5 
0.6 
1.1 


0.6 
0.4 
0.7 


0.9 
0.6 
1.6 
1.0 
0.5 


2.6 
2.6 
2.8 
2.9 


Tropic 
HW. 

inter- 
val. 


A.  m. 
750 
8  12 


22  18 


20  31 
19  52 


19  88 


19  05 


21  11 


Tropic 
range. 


yerf. 
6.6 
5.5 


4.9 

7.5 


6.0 
8.7 
3.8 
8.8 


8.6 
4.2 
5.8 
8.8 
4.0 
5.6 


4.5 
6.6 


4.8 
8.0 


4.5 
6.0 
4.0 
6.6 
5.8 
6.6 
4.7 


4.8 
5.8 


2.9 
8.4 
2.4 

2.4 


1.7 
2.2 
2.0 
2.5 
2.7 
4.0 
8.4 
4.6 
4.8 


4.0 
4.2 
4.2 
4.8 
4.6 


4.4 

4.8 
3.9 
4.8 


Mean  sea  level 
above  plane  of— 


Predic 
tions. 


2.2 

1.9 


1.6 
2.5 


2.6 
8.1 
8.9 
8.9 


8.7 
4.7 
6.9 
8.2 
1.3 
2.5 


3.4 
4.7 


3.2 

1.8 


8.4 
5.3 
2.8 
6.1 
4.8 
6.1 
3.7 


3.2 
4.4 


2.1 
4.3 
1.7 
1.9 


2.3 
2.6 
2.9 
1.0 
1.4 
2.0 
2.0 
2.6 
3.8 


1.6 
1.8 
1.8 
1.9 
2.0 


2.5 
2.6 
2.1 
8.8 


Tropic 
LLW. 


SttA. 
3.8 
2.8 


2.4 
8.8 


8.5 
2.6 
4.1 
4.1 


8.9 
6.0 
7.2 
8.3 
1.8 
3.4 


8.9 
5.3 


3.8 
2.2 


8.8 
6.0 
8.2 
6.8 
4.9 
6.8 
4.2 


8.7 
4.9 


2.2 
5.3 
1.9 
2.3 


2.5 
2.8 
3.0 
1.8 
1.6 
2.8 
2.1 
2.9 
5.2 


2.2 
2.4 
2.3 
2.6 
3.1 


2.9 
8.1 
2.5 
8.5 


Varia- 
tion of 
the  com- 
pa«. 


EtuA, 

o 

1.0 
1.0 


1.0 

1.0 


2.0 
1.5 
1.6 
1.5 


1.6 
2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 


1.5 
1.5 


2.6 
2.5 
2.5 
2.5 
8.0 
2.5 
2.5 


2.5 
2.0 


2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
2.0 
2.0 
1.5 
1.5 
1.5 
1.6 


2.0 
1.5 
1.5 
1.5 
1.6 


1.5 

1.5 
1.6 
1.5 
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TABLE  3.— TIDAL  DIFFERENCES 


1 

2 
8 
4 
6 

6 

7 

8 

9 

10 


11 
12 


18 
14 
15 


16 
17 
18 
19 

ao 

21 
22 
28 
24 
26 
26 

27 
28 
29 
SO 
81 

82 
33 
34 
86 
86 


87 
88 


39 
40 


41 
42 
48 


44 
46 
46 

47 


48 
49 


50 
61 
62 
63 
64 


Station. 


GeofiTiaphic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North. 

o     / 

18 
00 
08 
15 


MALAY  OR  EASTERN  ARCHI- 
PELAGO—Continued. 

PHILIPPINE  ISLANDS— continued. 

CebUt  Leyte,  and  Samar  Islands. 

Cebu,  Cebu  Island 10 

Ormoc,  Leyte  Island ,  11 

Maasin,  Levtelf«land I  10 

Tacloban,  Leyte  Island 11 

Santa  Elena,  San  Juanico  Strait i  11  21 

Santa  Rita,  San  Juanico  Strait '  11  26 

Catbalogan,  Samar  Island |  11  46 

Calbayog,  Samar  Island 12  07 

Laoangr,  Samar  Island ,  12  86 

Guiuan,  Samar  Island '  11  01 

Mindoro  Island. 

Mangarin 12  20 

PortOalera 18  81 

Lesser  Islands. 

Buaainga,  Burias  Island 13  02 

Romblon,  Romblon  Island ;  12  86 

Halsey  Harbor,  Culion  Island II  47 

Luzon  Island. 


Balayan.  Balayan  Bay 

Mariveles,  Entrance  to  Manila  Bay. 
Corregidor  I.,  Ent.  to  Manila  Bay.. 

Manila,  Pasig  River  Entrance 

Olongapo,  Subic  Bay 


13  66 

14  26 
14  24 
14  36 
14  50 


Subic,  Subic  Bay 14 

PortSilanguin 14 

PortMasinloc \  16 

Santa  Cruz,  Zambales I  15 

Bolinao,  Gulf  of  Lingayen 16 

Port  Sual,  Gulf  of  Lingayen 16 


64 
48 
81 
46 
24 
04 


Santo  Tomas,  Gulf  of  Lingayen '  16  16 

San  Fernando,  Gulf  of  Lingayen. . .   16  37 

Port  Salomagne 17  47 

Laoag  River  Entrance 18  13 

Aparri,  Cagayan  River 18  22 


Camalaniugan,  Cagayan  River 18  17 

Port  San  Pio  V,  Camfguin  Island  . .   18  50 

Sangirin,  Alabat  Island 

Tabico.  Tabaco  Bay 

Legaspi,  Gulf  of  Albay 


POLYNESIA. 

NORTH  PACIFIC  GROUPS. 

Bonin  or  Artobitpo  Islands. 

Newport,  Hillsboro  Island 

Port  JLloyd,  Peel  Island 

Mariamu. 

Guam  or  Guajan  Island 

Saipan  Island 


14  12 
13  22 
13  09 


Caroline  TOands. 


26  36 

27  05 


13  26 
16  19 


Longitude. 


Name. 


Arc.     Time. 


EaM. 


123  53 

124  86 

124  50 

125  00 
124  59 

124  67 
124  53 

124  88 

125  01 

126  48 


121  04 
120  58 


123  14 
122  16 
119  57 


120  44 
120  29 
120  84 
120  67 
120  16 

120  13 
120  07 
119  66 
119  68 

119  66 

120  06 

120  24 
120  18 
120  26 

120  81 

121  87 

121  38 
121  60 
121  65 
128  44 
128  46 


h.  m. 
8  16 
8  18 
8  19 
820 
8  20 

8  20 
8  20 
8  19 
8  20 
823 


8  04 
804 


Sydney . 
Sydney , 
Sydney , 
Sydney 


238 
288 
288 
233 
Sydney 238 


Page. 


Sydney 
Sydney 
Sydney 
Sydney 


Manila 

Hongkong. 


8  18  !  Manila 
8  09  Sydney 
8  00  !  Manila 


803 
8  02 
802 
8  04 
8  01 

8  01 
800 
8  00 
8  00 
800 
8  00 

802 
8  01 
8  02 
8  02 
806 

807 
807 
8  08 
8  15 
8  15 


142  09 
142  12 


144  39  I 

145  44  I 


9  29 
9  29 


Tomil  Bay,  Yap  or  Uap  Island 9  30     138  05  '    9  12 

Kiti  Harbor,  Ponapi  Island ,    6  47     158  08  ,  10  33 

Kusaie  or  Ualan  Island 6  20  ,  163  05  '  10  52 

Marshall  Islands. 

Kivajalein  Island 

Ebon  Atoll,  or  Boston  Island 

Ailuk  Island 

Port  Rhin,  Mulgrave  Islands 

.  OUbert  Islands. 


8  40  I  167  45  •  11  11 

4  35  168  40     11  15 

10  25  170  00  I  11  20 

6  14  171  46     11  27 


I 


Apamama  or  Hopper  Island . 
Apaiang  or  Charlotte  Island 

Detached  islands. 

Midway  I.«ilands 

Howland  Island 

Palmyra  Island 

Fanning  Island 

Christmas  Island 


030 
1  50 


28  13 
063 
5  60 
3  50 
1  55 


ITS  55 
172  50 


11  36 
11  31 


WeH. 


177  21 
176  35 
162  10 
159  20 
157  20 


11  49 
11  46 
10  49 
10  37 
10  29 


9  89 
9  48 


Manila 
Manila 
Manila 
Manila 
Manila 


Manila 
Manila 
Manila 
Manila 

Manila 
Manila 
Manila 
Manila 
Apia... 


Apia 

Nagasaki 
Nagasaki 
Nagasaki 
Nagasaki 


I 


Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 


Honolulu. 
Honolulu. 
Honolulu. 
Honolulu. 


Manila 213 

Manila 213 


217 
217 
217 
217 
Honolulu 217 


288 
233 
238 
233 


Sydney 238 


213 
201 


213 
238 
218 


218 
213 
213 
213 
213 


218 
218 
218 
218 

218 
218 
213 
213 
221 

221 
186 
185 
186 
186 


217 
217 


217 
217 


217 
217 
217 


217 
217 
217 
217 


217 
217 


Tidal  differences. 


Time. 


HW. 


Time  meridian 
ItOP  East. 


h.  fit. 

-  9  46 

-  9  28 
-10  14 
+10  21 
-10  31 


9  22 
9  82 
986 
960 
966 


+ 
+ 


+ 


+ 
+ 


+ 
-I- 


-H  028 
+  109 


+  808 
-968 
+  004 


088 
026 
022 
000 
0  27 


0 
0 
0 
0 
1 
0 

0 
1 
1 
1 
0 

0 
2 
2 
2 
2 


29 
47 
29 
38 
01 
68 

66 
06 
36 
46 
54 

44 
16 
15 
26 
80 


h.  m. 
-  9  44 
-9  47 
-10  IS 
+11  06 
-10  64 


988 
9  42 
9  42 
946 
9  26 


+ 
+ 


+ 
+ 


+  006 
-10  04 
+  008 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 


05 
14 
09 
00 
04 

26 
29 

12 
25 
27 
16 


Local  time. 


6  59 
1  89 


2  49 
229 


+ 
+ 


6  67 
1  42 


+  246 
-083 
+  1  26 


-034 
+  0  10 
+  0  16 
+  026 


+  8  02 
+  2  32 


+  248 
-080 
+  1  29 


-081 
+  0  18 
+  0  18 
+  028 


-  0  06     -  0  02 
+  0  10     +  0  IS 


041 
323 

1  87 

2  11 
086 


+ 
+ 
-I- 

+ 


0  16 
826 

1  40 

2  14 
037 


0  20 

1  01 


1  14 
088 
1  09 

1  39 
046 

087 
220 
227 

2  22 
231 


Height 


LW.     I  HW. 


LW. 


MeanLotoer 
Low  Water. 


feet. 
+0.2 
+0.8 
0.0 
-2.1 
-L8 

-0.4 
+0.4 
-0.6 
+0.7 
-1.7 


-0.2 
-L4 


+1.0 
-0.1 

+a6 


+0.6 

+0.1 

0.0 

0.0 

-0.8 

-0.4 
-L7 
-0.1 
-0.7 
-LI 
-0.7 

-0.9 
-LI 
-L8 
-L4 
+0.1 

+0.2 
-2.7 
-2.3 
-2.8 
-2.4 


+0.9 


+0.9 
+0.6 


+L6 
+2.4 
+L7 


+2.7 
+8.1 
+4.8 
+3.8 


+8.1 
+8.1 


-0.2 
+4.8 
+0.2 
+L0 
+L0 


feet. 

+0.2 

+0.2 

+0.4 

-0.8 

+0.1 

+0.2 
+0.2 
0.0 
+0.2 
-0.8 


+0.6 
-0.4 


-0.1 

+0.1 

0.0 


+0.1 

+0.2 

0.0 

0.0 

+0.1 

0.0 
+0.4 
+0.8 
+0.1 
+0.1 
-0.2 

+0.6 
+0.1 
+0.1 
+0.1 
0.0 

+0.1 
-0.3 
-0.6 
-0.4 
-0.4 


+0.1 
+0.1 


+0.1 
+0.1 


0.0 
+0.2 
+0.1 


+0.4 
+0.6 
+0.6 
+0.6 


-HX6 
+0.6 


+0.1 
+0.6 
+0.2 
+0.8 
+0.8 


Ratio 

of 

ranges. 


I 


0.97 
L18 
0.88 
0.47 
0.44 


0.86 
L06 
0.79 
L14 
0.69 


TO  I 


0.82 
0.67 


1.26 
0.94 
1.11 


1.09 
0.98 
1.00 
1.00 
0.91 

0.91 
0.82 
0.91 
0.82 
0.73 
0.89 

0.75 
0.73 
0.66 
0.66 
L04 

L04 
0.61 
0.73 
0.68 
0.68 


1.87 
1.61 


1.70 
LS6 


2.29 
2.88 
2.37 


2.97 
a.  22 
4.24 
8.39 


8.22 
8.22 


0.76 
4.24 
1.02 
1.61 
1.61 
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Interval. 


S5 


1 
2 
3 
4 
6 

6 

7 

8 

9 

10 


11 
12 


18 
14 

15 


16 
17 
Id 
19 

ao 

21 
22 
23 
24 
25 
26 

27 
28 
29 
80 
81 

82 
83 
84 
85 

86 


87 

88 


88 
40 


41 
42 
48 


44 
45 
46 
47 


48 
49 


SO 
51 
52 
58 
64 


Mean. 


HWI. 


A.  911. 

11  32 

11  52 
1107 

658 

10  51 

12  00 

11  50 
11  45 

622 
6  31 


[10  82] 
1100 


[4  80 

11  18 

[10  40] 


[10  45 
10  19 
10  22 
10  42 

10  or 

■  ■ 

[10  061 

[9  43 

[10  05 

^[9  56' 

9  50 

[10  2o: 

[10  00] 

[9  45' 

[9  05 

[8  50 

6  18 

629 
600 
6  02 
558 
554 


11  80 
6  10 


720 
7  00 


7  16 
400 
600 


400 
445 
4  50 
500 


480 
445 


805 

7  10 
525 
600 
425 


LWI. 


h.  m. 
521 


5 
4 

1 
4 

5 
5 
5 
0 


20 
65 
25 
15 

81 
27 
26 
04 


12  12 


[4  25] 
425 


[10  20] 

4  54 

[4  19] 


4  20 

[3  53 

3  56 

,4  13 

3  55 

[3  34 
3  83;. 
,8  60 
8  40 
8  35' 
3  33^ 

[3  45 
3  80 
2  55' 
2  40 
0  13 


0 
0 


23 
12 


12  07 
12  19 
12  10 


5  15 
000 


1  20 
050 


1  00 
10  15 
12  15 


10  15 

11  00 
11  00 
11  15 


10  45 

11  00 


948 
1  00 

11  40 

12  16 
10  38 


Tropic. 


HHWI. 


A.  m. 

10  566 

11  006 
11  166 

7  066 

10  066 

11176 
U  126 

11  116 
5466 
6866 


10  016 
10  136 


030a 

10  466 

9  386 


10  156 
9  106 
9  146 
9386 
9066 

9066 
8  476 
9066 
8566 
8336 
8366 

8406 
8806 
8006 


506 
826 

436 
156 
326 
286 
886 


11  89a 
6  20a 


7  80a 
7  11a 


7  24a 
4  07a 
6  08a 


4  08a 
4  52a 

4  56a 

5  07a 


4  87a 
4  52a 


2  81a 
7  16a 

5  37a 

6  10a 
485a 


LLWI. 


h.  m. 
620a 
6  18a 
629a 
3  39a 
5  12a 

628a 
620a 
680a 
008a 
12  11a 


626a 
5  49a 


620a 
606a 
6  05a 


600a 
560a 
555a 
606a 
5  59a 


5 
5 
5 
5 
5 


37a 
33a 
60a 
37a 
86a 


6  18a 


5 
5 
4 

4 
0 


50a 
30a 
55a 
25a 
42a 


0  52a 
008a 
009a 
008a 
0  00a 


4  18a 
1  03a 


022a 
0  17a 


0  06a 

9286 

11  236 


9  296 
10  156 
10  216 
10  326 


10  006 
10  156 


8586 
0  21a 

10  216 

11  126 
9866 


Range  of  tide. 


Mean 

(Mn). 


feet. 
3.8 
4.0 
3.0 
1.6 
1.6 

2.9 
3.6 
2.7 
3.9 
2.0 


2.2 


[1.6] 

3.2 

[1.6] 


2.2, 

1.8 

1.2 

1.4 

1.2 


[1.2 
0.8' 
1.2, 
l.ll 
0.9 
0.9; 

1.0;. 

0.9' 

0.8 

0.7 

2.7 

2.7 
8.8 
4.5 
3.9 
4.2 


2.2 
1.9 


2.0 
1.6 


2.7 
3.4 
2.8 


3.5 
3.8 
5.0 
4.0 


3.8 
3.8 


0.9 
5.0 
1.2 
1.9 
1.9 


Spring 

(Sg). 


feet. 
4.7 
5.0 
4.2 
2.1 
2.1 

4.0 
4.8 
8.9 
5.1 
2.6 


2.8 


[2.1] 

4.2 

[2.3] 


2.8 
1.7 
1.6 
1.8' 
1.6' 


1.6, 
0.9l 
1.6 

ri.4i 

1.2 
1.2 

1.2 

ri.2i 
1.0 
0.9 
3.2 

8.3 
5.0 
5.7 
5.1 
5.4 


2.8 
2.4 


2.6 
2.0 


8.4 
4.8 
3.5 


4.4 
4.7 
6.2 
5.0 


4.7 
4.7 


1.1 
6.2 
1.5 
2.4 
2.4 


Neap 

(NpJ. 


feet. 
1.7 
3.0 
1.6 
1.1 
0.8 

1.2 
1.9 
1.1 
2.7 
1.3 


'\.V 


[0.9] 


,1.81 

0.8 

0.8 

0.9 

[0.8 


0.8, 

ro.7i 
0.8 

0.81 
0.6'^ 
0.6 

[0.7] 
0.6" 
0.6 
0.5 
2.0 

2.0 
2.7 
8.1 
2.2 
2.9 


1.6 
1.4 


1.5 
1.1 


1.9 
2.4 
2.0 


2.5 
2.7 
8.6 

2.8 


2.7 
2.7 


0.6 
3.6 

0.9 
1.4 
1.4 


Oieat 
tropic 

(Gc). 


feet. 
5.7 
5.8 
5.2 
2.6 
3.4 

4.8 
5.7 
4.5 

4.8 
2.8 


3.6 
4.6 


5.5 
5.4 
4.9 


4.8 
4.3 
4.4 
4.4 
4.0 

4.0 
2.3 
4.0 
8.6 
3.2 
8.9 

8.3 
8.2 
3.0 
2.9 
8.8 

3.9 
5.5 
5.3 
5.0 
5.6 


8.6 
3.1 


3.6 

2.6 


4.0 
4.9 
4.2 


5.0 
5.4 
6.8 
5.6 


5.4 
5.4 


1.4 
6.8 
2.1 
3.1 
8.1 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
8.3 
3.0 
3.0 
2.2 
1.8 

2.4 
2.9 
2.6 
0.4 
1.2 


2.8 


8.0 


1.0 

1.0 
1.1 
1.1 
0.7 
0.8 


2.0 
1.9 


3.0 
1.7 


2.2 
2.5 
2.3 


2.5 
2.6 
8.0 
2.7 


2.6 
2.6 


0.1 
3.0 
1.5 
1.9 
1.9 


LWQ. 


feeL 
2.2 
2.0 
2.0 
0.2 
0.5 

1.9 
2.1 
1.5 
1.5 
0.3 


2.0 


1.9 


1.2 

1.3 
2.0 
2.0 
1.8 
1.8 


0.4 
0.4 


0.5 
0.8 


0.4 
0.5 
0.4 


0.5 
0.5 
0.6 
0.5 


0.5 
0.5 


0.8 
0.6 
0.8 
0.4 
0.4 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


Tropic 
HW. 
inter- 
val. 


h,  tn. 
21  19 


19  44 

20  08 

21  28 
21  25 
21  50 


20  18 


20  50 
20  41 
20  18 


20  05 
20  08 
20  29 


13  27 


Tropic 
range. 


feet 
4.0 
4.0 
3.7 
2.2 
2.8 

8.2 
8.7 
8.1 
1.6 
1.2 


8.0 
8.5 


4.2 
8.6 
4.0 


4.0 

8.8 
3.9 
3.9 
3.5 

3.5 
1.8 
3.5 
3.3 
8.1 
8.6 

8.1 
2.9 
2.8 
2.8 
1.6 

1.6 
2.2 
2.2 
1.9 
2.0 


2.0 

1.9 


8.1 
1.7 


2.3 
2.5 
2.8 


2.6 
2.7 
8.1 
2.7 


2.7 
2.7 


0.8 
8.1 
1.5 
1.9 
1.9 


Predlc 
tions. 


feet. 
2.8 
2.6 
2.8 
0.9 
1.3 

2.0 
2.4 
1.8 
2.5 
1.1 


1.6 
1.8 


1.8 
2.1 
1.6 


1.7 
1.5 
1.4 
1.4 
1.3 

1.3 
0.7 
1.5 
1.1 
0.9 
0.9 

1.0 
0.9 
0.8 
0.7 
1.6 

1.7 
2.6 
2.7 
2.5 
2.7 


2.4 
2.1 


2.4 

1.8 


2.8 
8.8 
2.8 


2.8 
2.5 
8.1 
2.6 


2.5 
2.5 


0.7 
3.1 
0.9 
1.4 
1.4 


Tropic 
LLW. 


feet.' 
2.6 
3.2 
2.4 
1.0 
1.6 

2.8 
2.7 
2.0 
2.7 
1.2 


1.8 
2.4 


2.4 
2.5 
2.3 


2.3 
1.9 
2.0 
2.0 
1.8 

1.4 
1.0 
2.0 
1.7 
1.6 
1.4 

1.6 
1.5 
1.8 
1.2 
1.9 

2.0 
8.1 
8.1 
2.6 
8.0 


1.4 
1.2 


1.5 
LO 


1.6 
2.1 
1.7 


2.1 
2.8 
2.9 
2.4 


2.3 
2.8 


0.9 
2.9 
0.8 
1.2 
1.2 


Varia- 
tion of 
the  com 
pass. 


East. 

o 

1.5 
1.5 
1.5 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 


1.0 
1.0 


1.0 
1.0 
1.5 


1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.0 
0.0 

0.0 
0.5 
1.0 
1.0 
1.0 


West. 

1.5 
1.5 

East. 

2.5 
2.5 


2.0 
6.5 
7.5 


8.0 
8.5 
8.5 
8.5 


9.0 
9.0 


10.5 
8.5 
8.0 
7.5 
7.0 


13163-^10 27 
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M 
^ 


1 

2 
8 
4 

5 
6 
7 
8 


9 
10 
11 
12 
13 
14 
15 


16 
17 
18 


19 
20 


21 
22 


28 

24 

26 
26 


27 
28 
29 


80 
81 
32 


88 
84 
85 
86 
87 
88 


89 
40 


41 


Station. 


POLYNESIA-OonUnued. 

NORTH  PACIFIC  GROUPS— iJOXlt'd. 

Hawaiian  Jalandt. 

Eleele,  Hanapepe  Bay,  Kauai  I 

Honolulu,  Oahu  Island 

Kaunakakai,  Molokai  Island 

Kahulul,  Maul  Island 

Kihei,  Maalaea  B.,  Maul  Island 

Lahaina.  Maul  Island 

Kealakekua,  Hawaii  Island 

Hllo,  Hawaii  Island • 

south  pacific  groups. 

Jktadiedidanda. 

Sala  y  Gomez  Island 

Easter  Island 

Rapa  or  Oparo  Island 

Caroline  Atoll 

Tonga-rewa  or  Penrhyn  Island 

Buvarof  Island 

Uea,  Uvea,  or  Wallis  Island 

I^vwtu  or  Low  Archipdago. 

Qambler  or  Mangareva  Island 

Bow,  Harpe,  or  uao  Island 

Nalrsa  or  Kangiroa  Island 

Marquemu  Jtlands. 

Santa  Christina  or  Taon-ata  Island. 
Tai-o-hae  B.,  Nouka  Hlva  Island. . . 

Society  Itktnda. 

Tahiti  or  Otaheite  Island 

Borabora  or  Bolabola  Island 

T\U)uai  or  Auttral  Jdandt. 

Tuboai  Islsad 

Cook  or  Hervey  lalandt, 

Rarotonga  Island — 

Phoenix  Idandt. 

Bnderbury  Island 

Tokdau  or  Union  Jaland$. 
Fakaofu  or  Bowditch  Island 

Scanoa  or  Naviffoior  Itlanda. 

Apia,  Upolu  Island 

Pago  Pago,  Tutulla  Island 

Manua  Island 

Tonga  or  Friendly  lilands. 

Vavau  Island 

Namuka  Island 

Tongatabu  Harbor 

F^filflanda. 

Vatoa  or  Turtle  Island 

Mango  Island 

Totoya  Island 

Savu  Savu  Bay,  Vanua  Levu  Island . 

Suva  Harbor,  Viti  Levu  Island 

Ngaloa  Bay,  Kandavu  Island 

Detached  ialanda. 

Rotumah  Island 

North  Minerva  Reef 

Kermadec  Islands. 
Raoul  or  Sunday  Island 


Geographic  position. 


Standard  port  for 
reference. 


Lati- 
tude. 


North. 

o    / 

21  54 
21  18 
21  06 
20  54 

20  47 
20  50 
19  28 
19  44 


South. 

26  19 

27  10 
27  87 
10  00 

900 
18  13 
18  24 


23  05 
18  20 
14  66 


9  65 
852 


17  80 
16  80 


28  25 


21  15 


809 


925 


18  60 
14  17 
14  15 


18  34 

20  15 

21  00 


19  49 

17  25 

18  56 
16  48 

18  08 

19  02 


12  80 
28  36 


29  13 


Longitude. 


Arc. 


Time. 


West. 


159  35 
167  52 
157  02 
156  29 

156  28 
156  40 
155  56 
155  05 


105  26 
109  21 
144  19 
150  15 
157  55 
168  12 
176  08 


186  00 
140  46 
147  62 


189  06 
140  00 


149  80 
16146 


149  88 

159  40 

171  11 
171  16 


171  44 
170  42 
169  80 


173  58 

174  46 

175  10 


h.  tn. 
10  38 
10  81 
10  28 
10  26 

10  26 
10  27 
10  24 
10  20 


702 
7  17 
987 
10  01 
10  82 
10  58 
1146 


900 
928 
9  61 


9  17 
920 


968 
10  07 


968 

10  39 

11  26 
1125 


11  27 
11  28 
11  18 


11  86 
11  39 
11  41 


East. 


181  46 
180  60 
180  10 
179  15 
178  26 
178  15 


1T7  02 
181  06 


182  16 


12  07 
12  03 
12  01 
11  57 
11  54 
11  58 


11  48 

12  04 


12  09 


Name. 


I 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 
ApU. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 


Apia. 
Apia. 


Apia. 

Apia. 

Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


Apia. 
Apia. 
Apia. 


ApU. 
Apia. 
Apia. 
Apia. 
Apia. 
Apia. 


Honolulu 
Honolulu 
Honolulu 
Honolulu 

Honolulu 
Honolulu 
Honolulu 
Honolulu 


Apia 


Page. 


Tidal  differences. 


217 
217 
217 
217 

217 
217 
217 
217 


Auckland 


221 
221 
221 
221 
221 
221 
221 


221 
221 
221 


221 
221 


221 
221 


221 


221 


221 


221 


221 
221 
221 


221 
221 
221 


221 
221 
221 
221 
221 
221 


221 
221 


229 


Time. 


Height. 


HW. 


LW. 


Time  meridian^ 
167^  SO'  W. 


h.  fit. 

-  0  61 
000 
1  18 

-  1  46 

-  0  10 

-  020 

-  045 

-  060 


+ 
+ 
+ 

+ 
+ 


h.  m. 

+  1  28 

000 

-107 

-  1  46 

-027 
-006 
-0  47 

-  1  05 


Local  time. 


9  51 
632 
606 
9  67 
0  27 
909 
0  16 


440 
8  49 
1  68 


869 
289 


668 
648 


-328 

-027 

-  1  26 
-026 


000 
+  086 
-025 


-006 
+  1  25 
-005 


1 
1 
0 
1 
0 
0 


04 
04 
39 
14 
44 
84 


-068 
+  0  36 


+11  22 


+ 
+ 
+ 
+ 

+ 

+ 


9  54 
6  33 
6  09 
59 
24 
10 
17 


-439 
-846 
-157 


866 
286 


662 
640 


-827 

-024 

-122 
-024 


000 
+  038 
-024 


-002 
+  1  28 
-002 


-  1  01 

-  1  01 
-0  41 

-  1  13 
-046 
-086 


-  1  00 
+  084 


+11  87 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Lower 
Low  Water. 


feet. 
-0.2 
0.0 
+0.5 
+0.6 

+0.7 
+0.7 
+0.1 
+0.8 


feet. 

0.0 

0.0 

+0.1 

+0.2 

+0.3 

+0.2 

0.0 

+0.2 


Mean  Low 
Water  Springs 


0.0 
-0.4 
-0.8 
-1.8 
-L6 
-0.8 
+1.1 


-0.8 
-0.8 
-1.0 


0.0 
+0.3 


-2.0 
-1.6 


-0.8 


-0,4 


+1.2 


-0.8 


0.0 
-0.4 
+1.2 


+0.6 

0.0 

+0.6 


0.0 
0.0 
+0.8 
+1.0 
+0.4 
+0.7 


+0.9 
+2.2 


-5.2 


0.0 

0.0 

0.0 

-0.2 

-0.1 

0.0 

+0.1 


0.0 

0.0 

-0.2 


0.0 
+0.1 


-0.2 
-0.2 


0.0 


0.0 


+0.2 


0.0 


0.0 

0.0 

+0.2 


0.0 
0.0 
0.0 


0.0 

0.0 

+0.1 

+0.2 

0.0 

+0.1 


+ai 

+0.2 


-0.6 


0.83 
1.00 
1.36 
1.44 

1.36 
L44 
1.10 
1.68 


1.02 
0.88 
0.73 
0.35 
0.46 
0.73 
1.38 


0.73 
0.73 
0.66 


0.96 
1.08 


0.81 
0.42 


0.78 

0.86 

1.42 
0.7S 


1.00 
0.86 
1.42 


1.19 
1.00 
1.19 


a96 
0.96 
1.06 
1.85 
L12 
1.28 


1.81 
1.78 


a! 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  nea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

• 

hi 

s 

2: 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 

tropic 

(Gc). 

HWa 

LWQ. 

Tropic 
HW 

Inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

East. 

1 

2 
3 
4 

250 
848 
288 
206 

h.  m. 

11  21 

10  00 

866 

820 

h.  m. 
8  01a 
400a 
2  49a 
2  18a 

h.  m. 

10  006 
8886 
7  496 
7  186 

fut, 
1.0 
1.2 
1.6 
1.7 

feet. 
1.8 
1.5 
2.1 
2,2 

feet. 
0.7 
0.8 
1.1 
1.2 

feet. 
1.8 
2.0 
8.2 
3.3 

feet. 
1.8 
1.5 
2.4 
2.5 

feet. 
0.3 
0.3 
0.3 
0.4 

h,  tn. 

feet. 
1.8 
1.5 
2.4 
2.5 

feet. 
0.6 
0.7 
1.0 
1.1 

feet. 
0.7 
0.8 
l.l 
1.2 

0 

10.5 
10.5 
10.0 
10.0 

5 
6 
7 
8 

348 
882 
8  10 
809 

938 
958 
9  20 
906 

858a 
8  32a 
820a 
820a 

8866 
8566 
8  186 
8  046 

1.6 
1.7 
1.8 
1.8 

2.1 
2.2 
1.6 
2.3 

1.1 
1.2 
0.9 
1.3 

3.2 
8.3 
2.2 
3.4 

2.4 
2.5 
1.5 
2.6 

0.8 
0.4 
0.8 
0.4 

•.•••••• 

2.4 
2.6 
1.6 
2.6 

1.2 
1.1 
0.8 
1.2 

1.8 
1.1 
0.9 
1.2 

10.0 
10.0 
10.0 
10.0 

9 
10 
11 
12 
13 
14 
15 

400 
0  40 
0  10 
400 
600 
3  10 
6  40 

10  15 
653 
625 
10  14 
12  15 
928 
028 

359a 
038a 
009a 
858a 
5  58a 
309a 
689a 

10  256 
7046 
6856 
10  286 
12  816 
9836 
0  S5a 

2.7 
2.8 
1.9 
0.9 
1.2 
1.9 
3.6 

3.3 
2.8 
2.4 
1.1 
1.5 
2.4 
4.4 

2.0 
1.7 
1.4 
0.7 
0.9 
1.4 
2.7 

?.8 
2.4 
1.9 
0.9 
1.2 
1.9 
3.7 

0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 

0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 

0.4 
0.4 
0.3 
0.2 
0.3 
0.3 
0.4 

1.6 
1.4 
1.2 
0.6 
0.8 
1.2 
2.2 

1.8 
1.1 
0.9 
0.9 
0.5 
0.9 
1.7 

16.5 
16.0 
11.0 
8.0 
8.0 
9.0 
9.5 

16 
17 
18 

1  50 
240 
480 

803 

855 

10  43 

1495 
2896 
4886 

8  186 

9066 

10  566 

1.9 
1.9 
1.7 

2.4 
2.4 
2.1 

1.4 
1.4 
1.3 

1.9 
1.9 
1.7 

0.8 
0.6 
0.8 

0.1 
0.1 
0.1 

0.3 
0.3 
0.3 

1.2 
1.2 
1.0 

0.9 
0.9 
0.8 

10.5 
9.5 
9.0 

19 
20 

230 
850 

845 
10  05 

2296 
8  496 

8656 
10  146 

2.5 
2.8 

3.1 
8.5 

1.9 
2.1 

2.6 
2.9 

0.4 
0.4 

0.1 
0.1 

0.4 
0.4 

1.6 
1.8 

1.2 
1.4 

8.0 
8.0 

21 
22 

12  00 
12  10 

548 

600 

1158a 
12  08a 

6046 
6  126 

0.8 
1.1 

1.0 
1.4 

0.6 
0.8 

0.8 
1.1 

0.2 
0.2 

0.0 
0.0 

0.2 
0.2 

0.5 
0.7 

0.8 
0.5 

9.5 
9.0 

28 

300 

9  18 

2596 

9236 

1.9 

2.4 

1.4 

1:9 

0.8 

0.1 

0.8 

1.2 

0.9 

10.0 

24 

600 

12  15 

6596 

12  246 

2.2 

2.7 

1.7 

2.2 

0.3 

0.1 

0.3 

1.4 

1.1 

10.0 

25 

500 

11  15 

4506 

11  226 

3.7 

4.6 

2.7 

8.8 

0.4 

0.1 

0.4 

2.8 

1.8 

8.5 

26 

600 

12  13 

5596 

12  236 

1.9 

2.4 

1.4 

1.9 

0.3 

0.1 

0.3 

1.2 

0.9 

9.0 

27 
28 
29 

625 
700 
600 

0  12 

045 

12  13 

6226 
6596 
5506 

020a 

0  54a 

12  206 

2.6 
2.2 
3.7 

3.2 
2.7 
4.6 

2.0 
1.6 
2.7 

2.7 
2.2 
3.7 

0.3 
0.3 
0.4 

0.1 
0.1 
0.1 

17  10 

0.3 
0.8 
0.4 

1.6 
1.4 
2.8 

1.3 
1.1 
1.8 

9.5 
9.5 
9.5 

ao 

81 
82 

620 
760 
620 

0  10 
135 
0  10 

6  196 

7  496 
6  196 

0  18a 

1  45a 
0  18a 

8.1 
2.6 
3.1 

3.8 
8.2 
3.8* 

2.3 
2.0 
2.3 

3.1 
2.6 
3.1 

0.4 
0.4 
0.4 

0.1 
0.1 
0.1 

0.4 
0.4 
0.4 

1.9 
1.6 
1.9 

1.5 
1.8 
1.5 

10.0 
10.5 
11.0 

88 
84 
85 
86 
87 
88 

6  10 
6  10 
685 
600 
680 
640 

000 
000 
020 
12  13 
0  15 
025 

6096 
6096 
6  346 
5596 
6296 
6396 

0  10a 
0  10a 
0  29a 
12  206 
0  24a 
083a 

2.5 
2.5 
2.8 
8.5 
2.9 
3.2 

3,1 
3.1 
3.5 
4.3 
3.6 
4.0 

1.9 
1.9 
2.1 
2.6 
2.2 
2.4 

2.5 
2.5 
2.8 
3.5 
2.9 
3.2 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

1.6 
1.6 
1.8 
2.2 
1.8 
2.0 

1.2 
1.2 
1.4 
1.7 
1.4 
1.6 

10.5 
10.0 
10.5 
10.0 
10.5 
10.5 

89 

40 

6  15 
760 

000 
185 

6  146 

7  496 

008a 
1  42a 

3.4 
4.5 

4.2 
5.5 

2.5 
3.8 

3.5 
4.6 

0.4 
0.5 

0.1 
0.1 

0.4 
0.5 

2.1 
2.8 

1.7 
2.2 

9.5 
11.5 

41 

600 

12  18 

6  026 

12  096 

3.0 

3.3 

2.7 

8.3 

0.3 

0.2 

0.8 

1.6 

1.6 

12.5 

420 


TABLE  3.— TIDAL  DIFFERENCES 


station. 


1 
2 
8 
4 


6 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
28 
24 

25 

26 
27 
28 
29 

80 
81 
82 
88 
34 
85 

86 
87 
88 
89 
40 
41 


42 
43 
44 
45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 
56 

57 
58 
59 
60 
61 

62 
63 
64 
65 


AUSTRALASIA. 

NKW  ZEALAND. 

Steioart  Idand. 

Port  Adventure 

Port  Pegasus  

Mason  Bav 

Patenon  Inlet 

South  lakmd. 

Akaroa  Harbor 

Timaru 

Oamaru 

Otago  Harbor  Entrance 

Port  Gbalmers,  Ota^  Harbor 

Dunedin,  Otago  Harbor 

Molyneux  Bay 

Waikawa  Harbor 

Ruapuke  Island.  Foveaux  Strait. 
Awarui  or  Bluff  Harbor 

New  River 

Center  Island,  Foveaux  Strait . . . 

Preservation  inlet 

Dusky  Sound 

Bligh  Sound 

Mllford  Sound 

Jackson  Bay 

Haast  River  Entrance 

Bruce  Bay 

Okarito  Lagoon 

HokitikaBar 

Greymouth,  Grey  River 

Westport,  Buller  River 

Wanganul  Inlet 

Motuplpi  River,  West  Entrance.. 

Astrolabe 

Nelson 

Crolsilles  Harbor 

Port  Hardy 

Rangltoto  Road 

Pelorus  Sound  Entrance 

Queen  Charlotte  Sound  Entrance 

Picton  Harbor 

Port  Underwood 

Cape  Campbell 

Kaikoura  Peninsula 

Port  Lyttleton 

North  Island. 

East  Cape 

Poverty  Bay 

Clyde  (Wairoa  River; 

Napier  ( Ahurlrl  Harbor) 

Cape  Palliser 

Wellington,  Port  Nicholson 

Porirua  Harbor 

Manawatu  River 

Wanganul  River 

OpunakeBay 

New  Plymouth  (Taranaki) 

Mokau  River 

KawhiaHarbor   

Whaingaroa  Harbor 

Waikato  River 

Mannkau  Harbor  Entrance 

Manukau  Waiiopa  Channel 

Onehuuga  Wharf 

Kalpara  Harbor  Entrance 

Hokianga  River  Entrance 

Cape  Maria  Van  Diemen 

Parengarenga 

Rangaunu  or  Awanui  River 

Whangaroa  Airbor 


Geographic  position. 


Lati- 
tude. 


Longitude. 


South. 

O        ' 

47  04 
47  18 
46  56 
46  57 


48  45 

44  23 

45  06 
45  46 
45  49 

45  53 

46  23 
46  89 
46  88 
46  86 

46  29 
46  28 
46  08 
45  46 
44  50 

44  86 

43  69 
48  50 
48  85 
48  17 

42  42 
42  27 
41  46 
40  85 
40  48 

40  58 

41  15 
41  03 
40  42 
40  48 

40  52 

41  04 
41  18 
41  23 

41  44 

42  28 

43  35 


37  40 

88  42 

89  02 
89  29 
41  88 

41  17 
41  04 
40  29 
89  58 
89  29 

89  05 

38  42 
38  04 
87  47 
87  24 

37  08 
87  04 
36  56 
36  23 
35  84 

84  80 
84  81 
84  52 
35  06 


Arc. 


Time. 


Bad. 


168  12 
167  43 

167  45 

168  09 


172  46 
171  18 
171  01 
170  44 
170  39 

170  82 
169  88 
169  09 
168  83 
168  22 

168  19 
167  52 
166  87 

166  S3 

167  82 

167  49 

168  88 

169  04 

169  86 

170  18 

170  59 

171  13 

171  88 

172  83 

172  49 

178  06 
178  17 

173  42 
178  56 

174  01 
174  10 

174  21 
174  08 
174  10 
174  19 
178  44 
172  50 


178  32 
178  01 

177  26 
176  55 
175  15 

174  46 

174  51 

175  13 
175  00 

178  52 

174  05 
174  38 
174  50 
174  53 
174  47 

174  82 
174  31 
174  49 
174  10 
178  19 

172  39 
178  02 
178  19 
178  46 


h.  m. 
11  18 
11  11 
U  11 
11  13 


11  81 
11  25 
11  24 
11  23 
11  23 

11  22 
11  19 
11  17 
11  14 
11  18 

11  18 
11  10 
11  06 
11  06 
11  10 

nil 

11  15 
U  16 
11  18 
1121 

1124 
11  25 
11  27 
11  80 
11  81 

11  82 
11  83 
11  85 
11  86 
11  86 
11  87 

11  87 
11  86 
11  87 
11  87 
11  35 
11  31 


11  54 
11  82 
11  50 
11  48 
11  41 

11  89 
11  89 
11  41 
11  40 
U  35 

11  36 
11  39 
11  39 
11  40 
1139 

11  38 
11  38 
11  89 
11  37 
1133 

11  31 
1182 
11  83 
11  35 


Standard  port  for 
reference. 


Name. 


Auckland 
Auckland 
Auckland 
Auckland 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 


Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 


Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 


Auckland  .. 
Wellin«rton. 
Wellington. 
Wellington. 
Wellington. 
Wellington. 


Wellington. 
Wellingrton. 
Wellington. 
Wellington, 
Wellington . 

Wellington. 
Wellington . 
Wellington . 
Wellington. 
Aucklnnd  ., 


Page, 


229 
229 
229 
229 


229 
229 
229 
229 
229 

229 
229 


Auckland 229 


229 
229 

229 
229 

229 
229 
229 


Auckland 229 

Auckland 229 


229 
229 
229 

229 
229 
229 
229 
229 

229 
229 
229 
229 
229 
229 

229 
225 
225 
225 
225 
225 


225 
225 
225 
225 
225 

225 
225 
225 
225 
229 


Auckland •    229 


Auckland 
Auckland 
Auckland 
Auckland 


Auckland 229 


229 
229 
229 
229 


Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 


229 
229 
229 
229 

229 
229 
229 
229 


Tidal  differences. 


Time. 


HW. 


LW. 


Time  meridian, 
17t°9(/  East 


h.  m. 
+5  40 
+5  05 
-5  30 
-5  40 


-8  40 
-8  20 
-8  45 
-8  45 
-8  20 


50 
00 


-2 
-4 

-4  28 
+6  00 
-4  50 

-5  50 
+5  80 
+4  25 
+4  28 
+4  04 

+4  01 
+4  2b 
+4  20 
+8  45 
+3  45 

+8  40 
+3  65 
+3  30 
+2  28 
+2  20 

+2  20 
+2  30 
+2  43 
+2  87 
+1  10 
+2  16 

+1  41 
+8  48 
+1  10 
+1  00 
-0  28 
-0  18 


+2  10 
+1  25 
+1  80 
+1  04 
-0  14 


00 
58 


0 
+1 
+5  00 
+5  15 
+2  18 

+2  20 
+8  05 
+2  10 
+2  45 
+167 

+2  30 
+8  00 
+8  80 
+3  20 
+3  00 

+120 
+0  41 
+0  85 
+0  60 


h.  m. 
+6  00 
+5  20 
-6  20 
-5  80 


-2  66 
-8  20 
-8  15 
-3  25 
-2  40 

-1  20 
-8  40 
-4  16 
-5  40 
-4  20 

-5  80 

+6  80 
+4  50 
+4  45 
+4  21 

+4  17 
+4  SO 
+4  80 
+4  02 
+4  05 

+4  10 
+4  15 
+4  00 
+2  45 

+1  41 

+2  40 
+2  35 
+8  00 
+2  54 
+1  28 
+2  33 

+1  48 
+8  57 
+1  28 
+1  10 
-0  10 
000 


+2  10 
+188 
+1  40 
+1  12 
-0  06 

000 
+2  11 
+5  50 
+5  25 
+2  85 

+2  80 
+8  45 
+2  15 
+2  10 
+2  U 

+2  40 
+8  10 
+8  60 
+8  80 
+8  10 

+1  40 
+0  58 
+0  62 
+0  60 


Height 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WalerSprings. 


feet. 

-0.9 

-0.8 

-1.1 

-0.9 


-1.8 
-2.8 

-2.7 
-2.9 
-3.0 

-3.1 
-0.9 
-LI 
-LI 
-0.9 

-0.9 
-LI 
-1.2 
+0.8 
-0.8 

-0.9 
-0.7 
-0.9 
-1.8 
-8.5 

+0.7 
+0.9 
+0.5 
-L7 
+4.9 

+4.7 
+8.0 
+2.8 
+2.7 
-L8 
+L9 

-0.9 
+L6 
+3.8 
+8.8 
+2.3 
+2.5 


+8.0 
+1.8 
+8.1 
0.0 
+2.0 

0.0 
+4.0 
+2.6 
+8.2 
-0.1 

+2.5 
+2.9 

+2.8 
+8.1 
+8.0 

+8.4 
+4.7 
+4.7 
+0.9 
+0.2 

-ZO 
-L9 
-L7 
-X4 


feet. 

-0.1 

-0.2 

-0.8 

-0.2 


-0.2 
-0.4 
-0.4 
-0.2 
-0.4 

-0.3 
-0.2 
-0.2 
-0.3 
-0.2 

-0.1 
-0.2 
-0.2 
-0.2 
-0.2 

-0.1 
0.0 
-0.2 
-0.2 
-0.4 

-0.1 
-0.2 
-0.2 
-0.8 
+0.1 

+0.4 
0.0 
0.0 
0.0 

-0.2 
0.0 

-0.2 
0.0 
+0.2 
+0.2 
+0.1 
+0.1 


+0.2 

+0.2 

+0.1 

0.0 

0.0 

0.0 
-0.2 
+0.2 
+0.2 

0.0 

+0.2 
+0.2 
+0.2 

+a2 

+0.2 

+0.2 

+0.4 

+0.4 

0.0 

0.0 

-0.2 
-0.2 
-0.1 
-0.2 


0.90 
0.92 
0.90 
0.91 


0.86 
0.75 
0.70 
0.65 
0.65 

0.64 
0.91 
0.88 
0.90 
a  91 

a90 
0.88 
0.87 
1.13 
a92 

0.90 
0.91 
0.91 
0.86 

aeo 

LIO 
L14 
1.09 
0.82 
L62 

L56 
1.39 
L36 
LS6 
0.86 
L25 

0  91 

1  45 

2  12 
2.09 
1.67 
L73 


L88 
L62 
1.91 
0.97 
L68 

LOO 
2.18 
1.76 
1.94 
0.99 

L80 
L85 
LM 
l.» 
L86 

1.13 
L66 

1.56 
L12 
1.08 

a77 
a78 
a79 

a7i 
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Intenral. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

1 

Diurnal  wave. 

1 

Mean  sea  level 
above  plane  of— 

VT_  .J  _ 

Varia- 

1 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 

tropic 

(Oc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

» 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Etut, 

h,  m. 

/»■  w§« 

h.  m. 

A.  fn. 

feet. 

feet. 

/eee. 

feet. 

^^\ 

feet. 

h,  M. 

feeL 

feeL 

feet. 

o 

1 

12  24 

6  17 

12  27* 

6  145 

6.9 

8.1 

6.6 

7.2 

0.6 

0.5 

0.6 

4.0 

8.6 

18.6 

2 

1147 

585 

U485 

5  815 

7.1 

7.9 

6.2 

7.2 

0.5 

0.1 

0.5 

4.0 

8.6 

13.5 

8 

112 

7» 

1  18a 

7  165 

6.9 

7.7 

6.1 

7.0 

0.5 

0.1 

0.6 

8.8 

8.4 

18.6 

4 

104 

7  12 

106a 

7065 

7.0 

7.8 

6.2 

7.1 

0.6 

0.1 

0.6 

8.9 

8.6 

18.6 

5 

328 

10  06 

824a 

10  025 

6.6 

7.4 

6.8 

6.7 

0.5 

0.1 

0.5 

3,7 

3.8 

17.6 

6 

837 

985 

338a 

9825 

5.8 

6.5 

6.1 

5.9 

0.4 

0.1 

0.4 

3.2 

2.9 

17.6 

7 

3  10 

988 

8  1la 

9845 

5.4 

6.0 

4.8 

5.6 

0.4 

0.1 

0.4 

8.0 

2.7 

13.0 

8 

800 

927 

8  14a 

9285 

5.0 

5.8 

4.0 

5.2 

0.4 

0.4 

0.6 

2.9 

2.6 

13.6 

9 

884 

10  12 

886a 

10  065 

5.0 

6.6 

4.4 

5.1 

0.4 

0.1 

462 

0.4 

2.8 

2.6 

18.6 

10 

408 

11  81 

404a 

11  275 

4.9 

5.5 

4.8 

6.0 

0.4 

0.1 

0.4 

2.8 

2.4 

18.6 

11 

250 

906 

2  51a 

9045 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.5 

8.9 

8.6 

18.6 

12 

220 

880 

2  21a 

8265 

6.8 

7.6 

6.0 

6.9 

0.5 

6.1 

0.5 

3.8 

8.4 

13.6 

18 

020 

708 

0  21a 

6  595 

6.9 

7.7 

6.1 

7.0 

0.5 

0.1 

0.6 

8.8 

8.4 

18.5 

14 

154 

823 

166a 

8  185 

7.0 

7.8 

6.2 

7.1 

0.6 

0.1 

0.6 

8.9 

8.5 

18.5 

15 

054 

7  12 

0  57a 

7095 

6.9 

8.1 

6.6 

7.2 

0.5 

0.6 

0.6 

4.0 

8.6 

18.6 

16 

12  11 

544 

12  125 

5405 

6.8 

7.6 

6.0 

6.9 

0.6 

0.1 

0.6 

8.8 

8.4 

18.0 

17 

1102 

500 

11035 

456a 

6.7 

7.5 

6.9 

6.8 

0.6 

0.1 

0.6 

8.8 

8.4 

18.0 

18 

1105 

455 

11  065 

4  62a 

8.7 

9.7 

7.7 

8.8 

0.6 

0.1 

0.6 

4.8 

4.4 

18.0 

19 

10  45 

485 

10  465 

4  81a 

7.1 

8.0 

6.2 

7.2 

0.5 

0.1 

0.6 

4.0 

8.6 

18.0 

20 

10  43 

482 

10  465 

429a 

6.9 

8.1 

5.6 

7.2 

0.5 

0.6 

0.6 

4.0 

8.6 

17.5 

21 

1106 

4  49 

11  095 

4  46a 

7.0 

8.2 

6.6 

7.3 

0.6 

0.6 

0.6 

4.1 

8.6 

17.8 

22 

1107 

450 

11  085 

446a 

7.0 

7.8 

6.2 

7.1 

0.5 

0.1 

0.6 

8.9 

3.8 

17.0 

28 

10  84 

424 

10  875 

4  21a 

6.6 

7.7 

5.3 

6.9 

0.6 

0.5 

0.6 

8.8 

8.4 

17.0 

24 

10  87 

480 

10  885 

4  26a 

4.6 

5.1 

4.0 

4.7 

0.4 

0.1 

0.4 

2.6 

2.8 

17.0 

26 

10  35 

488 

10  865 

4S6a 

8.5 

9.5 

7.6 

8.6 

0.5 

0.1 

0.6 

4.8 

4.2 

17.0 

26 

10  52 

445 

10  585 

442a 

8.8 

9.8 

7.7 

8.9 

0.6 

0.1 

0.5 

4.9 

4.4 

17.0 

27 

10  29 

482 

10  805 

429a 

8.4 

9.4 

7.4 

8.6 

0.6 

0.1 

0.6 

4.7 

4.2 

16.6 

28 

980 

820 

9  815 

8  17a 

6.8 

7.0 

5.5 

6.4 

0.4 

0.1 

0.4 

3.6 

8.2 

16.0 

29 

928 

2  17 

9  245 

2  15a 

12.5 

14.0 

11.0 

12.7 

0.6 

0.2 

0.6 

7.0 

6.2 

16.0 

80 

924 

8  17 

9265 

8  15a 

12.0 

14.0 

9.7 

12.4 

0.6 

0.6 

0.8 

7.0 

6.2 

16.0 

31 

985 

8  13 

9865 

8  10a 

10.7 

12.0 

9.4 

10.8 

0.6 

0.1 

0.6 

6.0 

6.4 

16.5 

32 

950 

8  40 

9  515 

3  87a 

10.5 

11.8 

9.2 

10.6 

0.6 

0.1 

0.6 

6.9 

6.2 

16.6 

83 

945 

885 

9465 

332a 

10.4 

11.6 

9.2 

10.6 

0.6 

0.1 

0.6 

5.8 

5.2 

16.0 

34 

8  18 

2  04 

8  215 

2  Ola 

6.6 

7.7 

5.3 

6.9 

0.5 

0.5 

0.6 

8.8 

8.4 

16.0 

35 

925 

8  15 

9265 

3  12a 

9.6 

10.7 

8.4 

9.7 

0.6 

0.1 

0.6 

5.4 

4.8 

16.0 

30 

850 

280 

8  515 

228a 

7.0 

7.8 

6.2 

7.1 

0.6 

0.1 

0.5 

8.9 

3.5 

16.6 

37 

882 

2  23 

8  815 

229a 

4.8 

5.2 

4.5 

4.9 

0.6 

0.1 

0.5 

2.6 

2.4 

16.5 

38 

600 

12  15 

559a 

12  205 

7.0 

7.6 

6.6 

7.1 

0.6 

0.1 

0.6 

8.8 

8.5 

16.5 

39 

550 

12  02 

4  49a 

12  075 

6.9 

7.5 

6.6 

7.0 

0.6 

0.1 

0.6 

3.8 

8.4 

16.5 

40 

4  25 

10  40 

4  24a 

10  455 

5.5 

6.0 

5.2 

6.6 

0.6 

0.1 

0.6 

8.0 

2.8 

17.0 

41 

426 

10  46 

426a 

10  515 

6.7 

6.2 

6.4 

6.8 

0.5 

0.1 

0.5 

8.1 

2.8 

17.6 

42 

7  18 

055 

7  17a 

1  00a 

6.2 

6.8 

5.8 

6.8 

0.6 

0.1 

0.5 

8.4 

8.1 

16.0 

43 

6  80 

0  20 

629a 

0  26a 

5.0 

5.5 

4.7 

5.1 

0.5 

0.1 

0.5 

2.8 

2.5 

16.6 

44 

633 

020 

6  32a 

026a 

6.3 

6.9 

5.9 

6.4 

0.6 

0.1 



0.6 

8.4 

8.2 

16.6 

45 

605 

12  15 

6  04a 

12  225 

3.2 

8.5 

8.0 

3.8 

0.4 

0.1 

0.4 

1.8 

1.6 

15.5 

46 

440 

10  60 

439a 

10  565 

5.2 

6.7 

4.9 

5.8 

0.6 

0.1 



0.5 

2.8 

2.6 

16.6 

47 

462 

10  54 

4  51a 

11  015 

3.3 

8.6 

8.1 

8.4 

0.4 

0.1 

359 

0.4 

1.8 

1.6 

16.6 

48 

650 

040 

6  49a 

045a 

7.2 

7.8 

6.8 

7.3 

0.6 

0.1 

0.6 

3.9 

3.6 

16.5 

49 

954 

4  21 

9  53a 

4  26a 

5.8 

6.3 

5.4 

6.9 

0.5 

0.1 

0.6 

3.2 

8.9 

16.0 

60 

10  08 

855 

10  07O 

4  00a 

6.4 

7.0 

6.0 

6.6 

0.6 

0.1 

0.6 

8.5 

3.2 

16.0 

51 

925 

3  15 

929a 

3  12a 

7.6 

8.8 

6.3 

7.8 

0.2 

0.5 

0.6 

4.4 

4.0 

16.0 

52 

928 

8  11 

932a 

3  08a 

10.0 

11.6 

8.2 

10.3 

0.8 

0.6 

0.7 

6.8 

6.2 

15.5 

SB 

10  16 

4  29 

10  19a 

4  26a 

10.4 

12.2 

8.4 

10.7 

0.6 

0.6 

0.7 

6.1 

6.4 

15.5 

51 

9  21 

2  59 

9  24a 

2  56a 

10.3 

11.9 

8.5 

10.6 

0.8 

0.6 

0.7 

6.0 

6.4 

15.5 

55 

9  57 

2  55 

10  00a 

2  52a 

10.6 

12.3 

8.7 

10.9 

0.3 

0.6 

0.7 

6.2 

6.5 

15.0 

56 

908 

255 

9  Ila 

2  52a 

10.6 

12.2 

8.4 

10.8 

0.6 

0.6 

0.7 

6.1 

5.4 

15.0 

57 

940 

828 

943a 

»  20a 

10.9 

12.6 

9.0 

11.2 

9.8 

0.6 

0.7 

6.3 

5.6 

15.0 

58 

10  10 

858 

10  13a 

8  50a 

12.0 

13.9 

9.9 

12.3 

0.8 

0.6 

0.8 

7.0 

6.2 

15.t) 

59 

10  41 

484 

10  43a 

4  32a 

12.0 

14.0 

9.7 

12.4 

0.6 

0.6 

0.8 

7.0 

6.2 

15.0 

60 

10  29 

4  12 

10  83a 

4  09a 

8.6 

10.0 

7.1 

8.9 

0.8 

0.5 

0.6 

1        5.0 

4.6 

14.5 

61 

10  05 

8  48 

10  09a 

8  45a 

7.9 

9.2 

6.6 

8.1 

0.2 

0.5 

0.6 

4.6 

4.2 

14.5 

62 

823 

2  16 

8  27a 

2  15a 

5.9 

6.8 

4.9 

6.1 

0.2 

0.4 

0.6 

8.4 

8.2 

14.0 

63 

746 

1  85 

7  48a 

1  32a 

6.0 

7.0 

4.8 

6.3 

0.4 

0.4 

0.5 

8.6 

8.1 

14.0 

64 

74D 

180 

7  4Sa 

'    1  27a 

6.1 

7.1 

4.9 

6.4 

0.4 

0.4 

0.6 

1        8.6 

3.2 

14.0 

65 

7  57 

1  80 

802a 

1  26a 

5.5 

6.4 

4.5 

6.7 

0.2 

0.4 

1 

0.6 

8.2 

1 

3.0 

14.5 

422 


TABLE  8.— TTOAL  DIFFERENCES 


I 


1 

2 
3 
4 

5 
6 

7 

8 

9 

10 

11 

12 


18 
14 
15 
16 
17 
18 
19 


20 
21 
22 
23 
24 


26 


26 
27 
28 


29 

ao 


31 
82 
83 


84 
85 
36 


87 
38 


89 
40 
41 
42 


43 
44 
45 


46 
47 
48 
49 
50 
51 
52 


Btation. 


AUSTRALASIA— Continued. 

NEW  ZEALAND— continued. 

North  /82and-^Continued. 

Port  Russell  (Bay  of  Islands) 

Whangaruru 

Tutukaka 

Wangarie  Harbor 

Great  Barrier  Island,  Nagle  Cove 
Auckland  Habbor 

River  Thames,  Entrance 

Coromandel  Harbor 

Mercury  Bay 

Tauranga  Harbor 

Opotiki  River 

Cape  Runaway 

LB88BR  ISLANDS. 

Detached  islanda. 

Port  Hutt,  Chatham  Islands 

Antipodes  Islands 

Perseverance  Harbor,  Campbell  I 

Port  Ross,  Auckland  Island 

Norfolk  Island 

Lord  Howe  Island 

Middleton  Reef 

New  Caledonia. 

Port  Alcmdne,  Isle  of  Pines 

Noumea  Bay 

Port  St.  Vincent 

PortBalad 

PortYengen 

Loyalty  lalanda. 
Wreck  Bay,  Lifou  Island 

New  Hebridea  ItlatuU. 

Port  Sandwich,  Mallicolo  Island. 
Havannah  Harbor,  Efate  Island . 
Aneityum  Island 

Banks  Jslandt. 

Patteson,  Vanua  Lava  Island  .... 

Santa  Cruz  Idands, 

Vanlkoro  Island 

Solomon  Itkvnd*, 

Makira  Bay,  San  Christoval  I 

Vulavu,  Isabel  Island 

Gazelle  Harbor,  Bougainville  I .. 

New  Britain  Idand. 
Blanche  Bay 

New  Ireland  Island. 
Holz  Haven 

New  Hanover  Island. 
North  Haven 

lAmisiade  Archipdago. 

Joannet  Harbor,  Joannet  Island  . 
Richards  Bay,  Woodlark  Island.. 

NEW  GUINEA,  OR  PAPUA. 

Dutch  New  Chiinea. 

Dourga  Strait 

Triton  Bay 

Segaar  Bay 

Cape  Spencer,  Dampier  Strait 

Qerman  New  Ouinai. 

Port  Constantlne 

Rook  Island 

Parsee  Point 

English  New  Guinea. 

Kiri wina,  Trobriand  Islands 

Cape  Vogel.  Ward  Hunt  Strait . . . 

East  Cape,  Goschen  Strait 

China  Strait 

Su-a-u  Harbor 

Port  Moresby 

Fly  River  Entrance 


Qeogxapfaic  position. 


Lati- 
tude. 


South. 
o  / 

35  16 

35  26 
85  89 

85  53 

36  11 

36  50 

87  10 

86  45 

86  46 

37  86 

88  00 

87  82 


48  47 

49  41 
52  84 

50  82 
29  08 
31  84 
29  27 


22  29 
22  12 
21  53 
20  15 
20  89 


20  45 


16  26 

17  85 
20  15 


18  48 
11  86 


10  80 
880 
685 


4  18 

248 
2  26 


11  12 
903 


727 
3  47 
2  40 
053 


5  80 
588 

6  88 


8  28 

9  40 
10  13 
10  33 
10  43 

9  25 
848 


Longitude. 


Arc. 


Time. 


Ead. 


174  08 
174  24 
174  34 

174  80 

175  83 

174  40 

175  85 
175  31 

175  54 

176  12 

177  18 

178  00 


188  22 
178  42 
169  09 

166  17 

167  59 
159  06 
159  09 


167  80 
166  80 
166  05 
164  25 
164  56 


167  05 


167  47 

168  16 

169  44 


167  81 
166  65 


161  80 
159  40 
155  05 


162  12 
150  57 
149  55 


153  18 
152  49 


188  44 
134  06 
132  28 
181  15 


145  48 
148  00 
147  10 


151  03 
150  01 
150  54 
150  41 
150  14 

147  07 

148  26 


h.  m. 
11  87 
1188 
11  88 
11  88 
11  42 
11  89 

1142 
11  42 
11  44 
1145 
11  49 
11  62 


12  18 
11  55 
11  17 
11  05 
11  12 
10  86 
10  87 


11  10 
11  06 
11  04 

10  58 

11  00 


11  08 


11  11 
11  18 
11  19 


11  10 
1106 


10  46 
10  89 
10  20 


10  09 
10  04 
10  00 


10  18 
10  11 


9  15 
8  56 
8  50 
845 


Standard  port  for 
reference. 


Name. 


Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 

Auckland 
Auckland 
Auckland 
Auckland 
Auckland 
Auckland 


Auckland 229 

Auckland 229 

Auckland 229 

Auckland 229 

Auckland- I  229 

Sydney i  233 

Sydney 288 


Tidal  differences. 


Page. 


229 
229 
229 
229 
229 
229 

229 
229 
229 
229 
229 
229 


Apia. 
Apia. 
Apia. 
Apia. 
Apia. 

Apia. 


Melbourne 
Melbourne 
Melbourne 


Apia. 

Apia. 

Apia. 
Apia. 
Apia. 

Apia. 

Apia. 

Apia. 

Apia. 
Apia. 


221 
221 
221 
221 
221 


221 


287 
287 
287 


221 


221 


221 
221 
221 


221 


221 


221 


221 
221 


Bombay 261 

Nagasaki 185 

Nagasaki 185 

Bombay i  261 


10  04 
10  00 
10  (M 
10  03 
10  01 
9  48 
984 


Nagasaki ;  185 

Nagasaki i  185 

Nagasaki 185 

Naga-vaki |  185 

Nagasaki {  185 

Nagasaki 185 

Bombay 261 


9  43     Nagasaki 185 

9  62     Nagastiki i    185 

9  49     Nagasaki 185 


Time. 


HW. 


LW. 


Height. 


Time  meridian, 
17fP9a  EasL 


h.  m. 
+0  17 
+0  06 
-0  02 
-0  06 
-0  19 
000 

+0  10 
-0  09 
-0  02 
-0  12 
-0  21 
+0  46 


h.  fit. 
+1  18 
+0  22 
+0  14 
+0  12 
-0  02 

000 

+0  30 
+0  08 
+0  12 
+0  06 
-0  04 
+108 


+ 

+ 
+ 


Local  Hme. 

1  41 
8  48 
6  54 


49 
29 
27 
82 


-11  42 
-11  12 
+10  58 
+11  28 
+11  18 


+1148 


+  2  52 
+  2  42 
+  2  87 


+11  68 
+10  08 


+11  60 
+10  14 
-  7  86 


-10  85 

-  4  20 

-  4  40 


+  2  40 
-  006 


+11  55 
+  5  10 

-  1  50 

-  6  29 


+  928 
+  858 
+  9  13 


+ 
+ 

+ 
+ 
+ 


8  67 
902 

0  28 


+ 
+ 
+ 


0  13 
8  81 
15 
04 
43 
26 
82 


7 
5 
0 
0 
0 


0 
1 
0 
2 


12 
02 
88 
00 


-11  39 
-11  11 
+10  68 
+U  26 
+11  19 


+11  44 


+  240 
+  2  SO 
+  226 


+1156 
+10  06 


+12  00 
+10  17 
-786 


-10  87 
-4  19 
-489 


+  2  41 
-004 


+12  08 
+  505 

-  1  56 

-  6  19 


+  924 
+  858 
+  900 


+ 
+ 

+ 
+ 
+ 


858 
855 
32 
07 
55 
84 
65 


0 
0 
0 
0 
1 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
Water  Springs. 


feel. 
-2.8 
-2.8 
-2.1 
-2.1 
-0.1 
0.0 

+1.9 
+1.7 
-L7 
-2.7 
-8.7 
-2.2 


-6.0 
-8.4 
-6.0 
-5.8 
-8.8 
+1.1 
+1.0 


+0.4 

0.0 

0.0 

+0.8 

+0.4 


+0.9 


+L4 
+0.8 
+1.0 


+0.6 
+0.6 


0.0 
+0.8 
-0.4 


-LO 
-0.8 
-0.8 


+2.5 
+0.9 


+2.2 
-0.7 
-1.8 
-0.6 


-4.4 
-4.6 
-4.4 


-4.6 
-6,1 
-2.8 
-2.0 
0.0 
0.0 
+1.8 


feet. 
-0.2 
-0.2 
-0.1 
-0.2 
-0.1 
0.0 

+0,1 
+0.2 
-0.2 
-0.3 
-0.8 
-0.2 


-0.6 
-0.4 
-0.4 
-0.5 
-0.4 
+0.1 
0.0 


0.0 
0.0 
0.0 
+0.1 
0.0 


+0.1 


+0.4 
+0.2 
+0.2 


0.0 
0.0 


0.0 

+0.1 

0.0 


-0.2 
0.0 
0.0 


+0.8 
+0.1 


-0.2 

0.4 

-0.5 

-a  6 


-0.7 
-0.8 
-0.8 


-0.8 
-0.8 
■0.6 
-0.5 
-0.4 
-0.3 
-0.2 


0.66 
0.73 
0.74 
0.76 
LOO 
LOO 

L23 
L19 
0.81 
0.69 
0.56 
0.74 


0.80 
0.62 
0.89 
0.88 
0.56 
1.80 
L27 


L12 
0.99 
1.04 
LOS 
L12 


LSI 


L66 
L41 
L47 


L19 
L19 


L04 
LOS 
0.85 


0.66 
0.73 
0.73 


L85 
LSI 


1.29 
0.96 
0.79 
0.99 


0.40 
0.89 
0.42 


0.39 
0.81 
0.65 
0.76 
L07 
L06 
1.25 


AND  TIDAL  CONSTANTS. 


428 


i 
i 

Interral. 

Bangeof  tide. 

Tropic  diurnal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof — 

Varia- 
tion of 
the  com- 
pass. 

Mean. 

Tropic. 

Kean 
(Mn). 

Spilxig 
(Sg). 

Neap 
(NpJ, 

Great 
tropic 
(Oc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

LLWI. 

Eatt. 

1 

2 
8 
4 

5 
6 

^9  W^m 

726 
7  15 
708 
706 
665 
7  11 

A.m. 
156 
106 
0  67 
066 
046 
044 

A.  m. 
7  81a 
720a 
7  11a 
709a 
659a 
7  14a 

h.  tIL 

161a 
101a 
0  54a 
0  61a 
042a 
0  41a 

feet 
6.1 
6.6 
6.7 
6.8 
7.7 
7.7 

feet, 
6.9 
6.5 
6.7 
6.7 
8.9 
9.0 

fed, 
4.2 
4.6 
4.6 
4.8 
6.8 
6.2 

feet. 
6.8 
6.8 
6.0 
6.0 
7.9 
8.P 

feet, 
0.2 
0.2 
0.4 
0.2 
0.2 
0.6 

feeL 
0.4 
0.4 
0.4 
0.4 
0.6 
0.6 

fLtn. 
1148 

*"9*56' 

feet. 
0.5 
0.6 
0.5 
0.6 
0.6 
0.6 

feet. 
8.0 
8.2 
8.4 
8.4 
4.4 
4.5 

feet, 
2.7 
8.0 
8.0 
8.1 
4.0 
4.0 

o 

14.5 
14.5 
14.5 
14.6 
14.6 
15.0 

7 

8 

9 

10 

11 

12 

7  24 
706 

7  14 
706 
700 

8  10 

1  17 
066 
101 
066 
060 
200 

728a 
709a 
7  19a 

7  10a 
706a 

8  14a 

1  14a 
0  62a 
0  67a 
0  61a 
045a 
166a 

9.6 
9.2 
6.2 
6.8 
4.8 
6.7 

11.0 
10.7 
7.2 
6.1 
5.0 
6.6 

7.8 
7.6 
6.1 
4.4 
8.6 
4.7 

9.8 
9.6 
6.4 
6.6 
4.6 
6.9 

0.8 
0.8 
0.2 
0.2 
0.2 
0<2 

0.6 
0.5 
0.4 
0.4 
0.4 
0.4 

0.7 
0.7 
0.6 
0.6 
0.6 
0.6 

6.5 
6.4 
8.6 
8.0 
2.6 
8.8 

5.0 
4.8 
8.8 
2.8 
2.4 
8.0 

16.0 
16.0 
16.0 
15.0 
15.0 
15.0 

13 
14 
15 
16 
17 
18 
19 

622 
820 
1  30 
1150 
730 
820 
8  15 

023 
980 
7  49 
638 
1  17 
208 
202 

624a 
822a 
1  00a 
1152a 
7S2a 
8  13a 
809a 

020a 
9  27a 
7  24a 
684a 
1  13a 
2S2a 
225a 

2.8 

4.8 
8.0 
2.9 
4.8 
'4.4 
4.8 

2.5 
6.8 
8.6 
8.2 
4.7 
6.4 
6.8 

2.1 
4.8 
2.3 
2.6 
8.9 
8.3 
8.2 

2.4 
5.2 
8.4 
3.2 
4.6 
6.4 
6.3 

0.8 

a4 

0.6 
0.8 
0.8 
1.7 
1.7 

0.2 
0.2 
0.4 
0.2 
0.2 
0.6 
0.6 

0.4 
0.4 
0.6 
0.8 
0.4 
1.8 
1.7 

1.2 
2.6 
1.8 
1.6 
2.4 
2.7 
2.6 

1.2 
2.6 
1.7 
1.6 
2.8 
2.6 
2.4 

17.0 
21.0 
21.6 
19.6 
12.0 
11.0 
11.0 

20 
21 
22 
23 
24 

766 
825 
6  40 
6  16 
606 

146 
2  18 

11  62 
000 

12  18 

764a 
824a 
689a 
6  14a 
604a 

164a 
228a 

12  025 
009a 

12  275 

2.9 
2.6 
2.7 
2.8 
2.9 

3.6 
8.1 
3.8 
8.6 
8.6 

2.2 
1.9 
2.0 
2.1 
2.2 

8.0 
2.6 
2.8 
2.9 
8.0 

0.4 
0.4 
0.4 
0.4 
0.4 

0.1 
0.1 
0.1 
0.1 
0.1 

0.4 
0.4 
0.4 
0.4 
0.4 

1.8 
1.6 
1.6 
1.8 
1.8 

1.4 
1.2 
1.8 
1.2 
1.4 

10.6 
10.6 
10.6 
10.0 
10.0 

26 

680 

018 

629a 

026a 

8.4 

4.2 

2.6 

&5 

0.4 

0.1 

0.4 

2.1 

L7 

10.5 

26 
27 
28 

488 
6  15 
6  10 

10  50 

11  27 
1128 

3825 
4  10b 
4065 

11  015 
11385 
11  345 

2.8 
2.4 
2.6 

8.8 
8.0 
8.1 

1.9 
1.8 
1.9 

8.1 
2.7 
2.9 

0.6 
0.4 
0.4 

1.6 
1.1 
1.2 

1.7 
L8 
1.4 

1.9 
1.6 
L6 

1.8 
1.4 
1.6 

9.6 
10.0 
10.6 

29 

640 

080 

689a 

088a 

8.1 

8.8 

2.8 

8.2 

0.4 

0.1 

0.4 

1.9 

1.6 

9.6 

80 

460 

1106 

4  49a 

11185 

8.1 

8.8 

2.8 

8.2 

0.4 

0.1 

0.4 

L9 

L6 

9.0 

31 
32 
88 

6  45 

600 

12  00 

088 

11  16 

6  47 

644a 

459a 

11  59a 

048a 

11  245 

6  01a 

2.7 
2.8 
2.2 

8.8 
8.6 
2.7 

2.0 
2.1 
1.6 

2.8 
2.9 
2.2 

0.4 
0.4 
0.8 

0,1 
0.1 
0.1 

0.4 
0.4 
0.8 

L6 
1.8 
1.4 

1.8 
1.4 
1.1 

8.6 
8.0 
7.0 

84 

900 

246 

858a 

2  67a 

1.7 

2.1 

1.8 

1.7 

0.8 

ai 

.    0.8 

1.0 

0.8 

6.6 

36 

260 

908 

2495 

9  18a 

1.9 

2.4 

1.4 

1.9 

0.8 

0.1 

0.8 

1.2 

0..9 

6.0 

86 

280 

848 

2295 

868a 

1.9 

2.4 

1.4 

1.9 

0.S 

0.1 

0.8 

L2 

0.9 

6.6 

87 
38 

960 
706 

838 
068 

9  495 
7045 

8445 
1  015 

4.8 
8.4 

5.9 
4.2 

8.6 
2.6 

4.9 
8.4 

0.6 
0.4 

0.1 
0.1 

0.6 
0.4 

8.0 
2.1 

2.4 
L7 

7.0 
7.0 

89 
40 
41 
42 

1145 
065 
620 
645 

538 

708 

007 

12  00 

12  10a 
1  305 
6  59b 
6  145 

582a 

706a 

0055 

1159a 

11.8 
6.9 
4.9 
8.7 

14.0 
7.3 
6.0 

10.7 

8.8 
4.8 
8.6 
6.4 

20.2 
12.3 
10.7 
16.6 

2.6 
1.8 
1.6 
2.2 

6.1 
4.4 
4.0 
6.4 

6.6 
4.8 
4.4 

6.8 

7.0 
8.6 
8.0 
6.4 

8.6 
6.2 
4.4 
7.1 

4.0 
8.0 
8.0 
2.6 

48 
44 
46 

5  16 
4  46 
600 

1128 
10  57 
1118 

606b 

5405' 

6535 

11  26a 

10  54a 

11  11a 

2.6 
2.4 
2.6 

&1 
8.0 
8.2 

1.8 
1.8 
1.9 

6.7 
6.4 
6.7 

1.2 
1.1 
1.2 

2.9 
2.8 
2.9 

8.1 
8.1 
8.2 

1.6 
1.6 
1.6 

2.8 
2.6 
2.8 

5.0 
6.5 
6.5 

46 
47 
48 
49 
60 
51 
62 

445 
460 
746 
826 
9  15 
860 
10  16 

10  68 
1100 
133 
2  12 
300 
288 
400 

640b 
5  515 

8  275 

9  045 
9  48b 
9225 

10  415 

10  65a 
10  57a 

1  815 

2  105 
2  58b 
2865 
8595 

2.4 
1.9 
4.0 
4.7 
6.6 
6.5 
10.9 

8.0 
2.4 
5.0 
6.8 
8.1 
8.0 
18.5 

1.8 
1.4 
2.9 
8.4 
4.8 
4.8 
8.0 

6.4 
6.6 
9.4 
10.6 
13.6 
18.1 
19.6 

1.1 
1.0 
1.6 
1.6 
1.9 
1.8 
2.4 

2.8 
2.5 
8.7 
4.0 
4.8 
4.6 
6.0 

8.1 
2.7 
8.9 
4.8 
5.1 
4.9 
6.6 

1.5 
1.2 
2.6 
2.9 
4.0 
4.0 
6.8 

2.6 
2,2 
8.8 
4.4 
6.7 
5.6 
8.4 

6.6 
6.5 
6.6 
6,5 
6,6 
6.6 
5.0 

I 

I 
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TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
8 
4 

5 

6 

7 

8 

9 

10 


11 
12 
18 
14 
16 
16 

17 
18 
19 
20L 
21 
22 
23 


24 
25 
26 
27 
28 
29 

80 
81 
82 
83 
34 


85 
86 
37 
88 
89 

40 
41 
42 
43 
44 
45 


46 
47 
48 
49 
50 


51 
52 
53 
54 
55 

56 
57 
58 
59 
60 
61 


BtaUon. 


AUSTRALASIA— Continued. 

AU8TBALIA. 

North  Atutralia, 

•  I  rtle  Point,  Victoria  River 

Fe*rce  Point 

Pi.rt  Keats 

Port  Pattenwn 

Port  Darwin 

Adelaide  River  Entrance 

Port  Enington 

Liverpool  River  Entrance 

Cape  Wilberforce 

Sir  Edward  Pellew  Islands 

Qu€endand. 

Kimberly , 

Booby  Island,  Torres  Strait 

Cape  York,  Torres  Strait 

Murray  Islands,  Torres  Strait 

CapeSidmouth 

Cooktown 

Calms  Harbor , 

Townsvllle 

Bowen,  Port  Denison 

Mackay,  Pioneer  River 

Rockhampton,  Fltsrqy  River 

Bundabeiv,  Burnett  River , 

Brisbane  Bar 

New  South  Wakt. 

Ballina 

Soutlihead,  Clarence  River , 

Port  MacQ  uarie 

Crowdy  Head 

Port  Stephens 

Newcastle 

Sydney 

Botany  Bay 

Ulladulla  Harbor 

Montaffu  Island 

Eden,  Twofold  Bay 

Victoria, 

Gabo  Island 

Entrance  to  Glppsland  lakes 

Corner  Inlet 

Venus  Bay 

Port  Western 

Sorrents  Back  Beach  (Ocean  Beach ) 

Nepean  Point,  Port  Phillip 

Geelonsr,  Port  Phillip 

Mklbourne  (WiUiamstown) 

Warmambool  Harbor,  Lady  Bay... 
Portland  Bay 

Tasmania  and  Bats  StraU. 

Currie  Harbor,  King  Island 

Port  Dalrymple 

Goose  Island,  Ban  ks  Strait 

Hobart 

Macquarie  Harbor 

South  AtiMralia. 

Port  Macdonnel 

Kingston 

Cape  WiUoughby ,  Kangaroo  I 

PoBt  Adklaidb 

Port  Wakefield 

Port  Victoria,  Spencer  Gulf 

Port  Wallaroo,  Spencer  Gulf 

Port  Pirie,  Spencer  Gulf 

Port  Augusta,  Spencer  Gulf 

Coffin  Bay 

Port  Eyre 


Geographic  position. 


Standard  port  for 
reference. 


Lati-  I. 
tude.  I 


South. 
o  / 

14  50 
14  23 

14  05 
12  89 
12  23 

12  10 

11  11 

12  00 
11  54 

15  84 


17  27 
10  86 
10  48 

9  57 

18  24 

15  27 

16  55 

19  15 

20  01 

21  09 

23  22 

24  45 
27  81 


28  52 

29  25 
81  25 

81  51 

82  45 

82  57 

83  52 
83  59 

85  22 

86  15 

87  05 


87  85 

87  48 

88  43 
38  41 
38  31 

38  22 
38  18 
38  07 
87  52 
38  23 
38  20 


39  57 

41  03 

40  19 

42  53 
42  12 


88  04 
86  50 
35  51 
84  51 
84  12 

34  80 
33  55 
S3  06 
82  28 
84  26 
81.57 


Longitude. 


Arc. 


Time. 


Ea9L 
h.  fit. 


129  14 
129  20 
129  87 
180  25 

180  87 

181  18 

182  07 
184  15 
136  84 
187  01 


140  56 

141  55 

142  81 

144  02 
148  86 

145  15 

145  47 

146  50 

148  15 

149  16 

150  82 
152  18 
158  00 


158  83 
153  28 
152  56 
152  46 
152  13 
151  44 

151  12 
151  09 
IWBl 
160  14 
149  55 


149  55 
148  32 
146  85 
145  46 
145  22 

144  46 
144  89 
144  26 
144  51 
142  26 
141  37 


143  51 

146  49 

147  48 
147  21 
145  13 


140  40 
139  51 
188  10 
138  30 
138  09 

187  28 
187  37 
138  00 
137  46 
135  22 
132  80 


8  87 
8  87 
888 
8  42 
8  42 

845 
848 

8  57 

9  06 
906 


924 
928 
980 
996 
984 
9  41 

9  48 

9  47 

958 

9  67 

10  02 

10  09 

10  12 


10  14 
10  14 
10  12 
10  11 
10  09 
10  07 

10  05 
10  05 
10  02 
10  01 
10  00 


10  00 
954 
9  46 
9  43 
9  41 

989 
9  39 
9  38 
9  40 
980 
926 


985 
9  47 
9  51 
9  49 
9  41 


928 
9  19 
9  13 
9  14 
9  18 


9  10 
9  10 
9  12 
9  11 


9  01 

8  50 


Name. 


Bombay... 
Bombay . . . 
Bombay . . . 
Bombay . . . 
Bomoay . . . 

Bombay... 
Bombay... 
Bombay... 
Bombay . . . 
Nagasaki.. 

Nagasaki.. 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 
Cape  Horn 

Sydney . . . . 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney . . . . 

Sydney 

Sydney 

Sydney 

Sydney 

Sydney , . . . 

Sydney.... 

S vdney 

Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 

Melbourne 
Melbourne 
Melbourne 
Melbourne 
Melbourne 


Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 

Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 
Port  Adelaide 


Page. 


Tidal  differences. 


261 
261 
261 
261 
261 

261 
261 
261 
261 
185 


185 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 
141 
141 


283 
288 
288 
288 
238 
288 

238 
288 
288 
238 
283 


288 
233 
237 
237 
237 

237 
237 
237 
237 
287 
287 


287 
287 
237 
287 
237 


241 
241 
241 
241 
241 

241 
241 
241 
241 
241 
241 


Time. 


HW. 


LW. 


Time  meridian^ 
lS59Eaat. 


h.   ffi. 


4 

5 


51 
06 
607 
806 
659 


6  44 
802 
554 
4  21 
104 


h,  n. 


4 
5 
5 


48 
04 
69 
8  01 
648 


687 
755 
546 
4  18 
1  08 


Time  meridian, 
lBCP£aet. 


+10  19 
-11  84 
+  954 
+  588 
+  625 
+  602 


+ 
+ 
+ 

+ 
+ 

+ 
+ 


600 
6  01 
6  10 
01 
41 
04 
46 


7 
7 
5 
5 


+ 
+ 


0 
0 
0 
0 
0 
0 


07 
40 
07 
18 
85 
06 


000 
0  46 
028 
0  22 
0  36 


0 
0 
2 
2 


01 
15 
12 
52 


-2  09 


8  89 
8  51 
06 
00 
83 
86 


0 
0 
1 
1 


1  80 
832 
408 
689 
7  16 


+10  14 
-11  87 
+  9  5L 
+  686 
+  624 
-624 


+ 
+ 
+ 

+ 
+ 


626 
6  01 
10 
01 
41 
01 


6 
7 
7 
5 


-6  89 


+ 
+ 


0 
0 
0 
0 
0 
0 


25 

42 
06 
14 
87 
18 


000 
086 
023 
022 
086 


0  01 
0  15 
224 
804 
220 


4 
4 
0 
0 
1 
1 


44 
08 
12 
00 
44 
45 


189 
8  41 
420 

6  61 

7  28 


Time  meridian, 
lS59Eatt. 


+ 
+ 
+ 


5 
5 
1 
0 
0 

2 
0 
2 


18 
09 
05 
00 

48 

85 
SO 
42 


8  15 


80 
15 


6  17 
615 
107 
000 
1  00 


+ 
+ 

+ 


40 
82 
46 
27 
27 
20 


Height. 


HW.      LW. 


Mean  Low 
WoierSprinffS, 


feet. 
+  6.4 
+10.4 
+  9.4 
+  4.8 
+  6.0 


4.8 
L2 
0.4 
1.6 
L8 


+  0.6 
+  2.6 
+  2.7 
+  4.8 
+  4.2 
+  0.4 

+  1.0 
+  8.4 
+  8.6 
+10.7 
+  4.2 
+  8.5 
+  0.8 


1.2 
0.2 
0.2 
0.-6 
1.5 
0.0 


+ 
+ 
+ 

+ 
+ 


0.0 
2.6 
LI 
LO 
0.9 


0.4 
1.1 
5.0 
4.2 
6.2 

6.0 
0.4 
LO 
0.0 
0.8 
0.8 


0.8 
6.6 
6.8 
2.1 
0.8 


2.1 

2.0 
L8 
0.0 
2.1 

2.2 
2.8 
0.7 
2.7 
L7 
L7 


feeL 
+0.2 
+0.6 
+0.6 
0.0 
0.0 

0.0 
-0.4 
-0.4 
-0.6 
-0.6 


-0.2 
+0.4 
+0.6 
+0.6 
+0.6 
+0.4 

+0.6 
+0.6 
+0.6 
+L8 
+0.6 
+0,6 
+0.2 


—0.2 
0.0 
0.0 
0.0 

+0.1 
0.0 

0.0 
+0.2 
+0.1 

0.0 
+0.1 


-0.2 
-0.8 
+0.2 
+0.2 
+0.2 

+0.2 
0.0 
0.0 
0.0 
0.0 
0.0 


0.0 
+0.4 
+0.2 
+0.2 

0.0 


-0.4 
-0.4 
-0.2 
0.0 
+0.8 

-0.4 
-0.4 
+0.2 
+0.4 
-0.4 
-0.4 


Ratio 

of 
ranges. 


L72 
2.12 
2.02 
L64 
L68 

L65 
1.18 
1.11 
0.90 
0.87 


1.U 
1.60 
L62 
1.90 
1.86 
0.96 

L07 
L69 
L74 
8.M 
L88 
L71 
M2 


0.68 
0.96 
0.98 
L18 
L42 
LOO 

1.00 
L69 
L30 
L27 
L24 


1.18 
0.77 
8.76 
8.29 
4.47 

8.82 
L29 
L59 
LOO 
1.47 
1.41 


L47 
4.71 
4.24 
2.18 
L41 


o.e2 

0.M 
0.76 
1.00 
1.40 

0.00 
0l67 
1.12 
1.60 
0.72 
0.72 


AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
ineqoality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 
tion of 
the  com- 
pass. 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 
(Sff). 

Neap 
(Np). 

Great 
tropic 
(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

» 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

East. 

h.  m. 

h.  M, 

h.  m. 

h,  m. 

feet. 

feet. 

feet. 

feet 

feet. 

feet. 

h.M. 

feet. 

feet. 

feet. 

o 

1 

700 

048 

7226 

0  476 

15.1 

18.6 

11.0 

25.3 

2.8 

7.1 

7.6 

9.8 

11.2 

2.5 

2 

645 

027 

7066 

0266 

18.6 

28.0 

18.6 

29.9 

8.1 

7.9 

8.5 

11.5 

18.2 

2.5 

S 

545 

1168 

6066 

1167a 

17.7 

21.9 

12.0 

28.8 

8.1 

7.7 

8.8 

11.0 

12.6 

2.5 

4 

360 

10  00 

4  136 

969a 

13.6 

16.7 

9.9 

28.2 

2.7 

6.7 

7.2 

8.4 

10.2 

2.5 

5 

4  57 

11  18 

6206 

1117a 

13.8 

17.0 

10.0 

28.6 

2.7 

6.8 

7.8 

8.5 

10.8 

8.0 

6 

5  15 

11  27 

5886 

11  26a 

18.6 

16.8 

9.9 

28.4 

2.7 

6.8 

7.8 

8.4 

10.2 

8.0 

7 

400 

10  12 

4266 

10  11a 

10.8 

12.7 

7.5 

18.8 

2.8 

6.9 

6.8 

6.4 

8.2 

8.0 

8 

6  17 

005 

6  446 

0046 

9.7 

12.0 

7.1 

18.2 

2.8 

6.0 

6.1 

6.0 

7.6 

8.6 

9 

800 

1  48 

8306 

1476 

7.9 

9.8 

5.8 

15.3 

2.1 

5.1 

5.6 

4.9 

6.6 

4.0 

10 

7  15 

108 

7526 

1  016 

6.4 

6.6 

4.0 

11.5 

1.7 

4.2 

4.6 

8.3 

4.8 

4.0 

11 

580 

11  42 

6026 

11  416 

7.0 

8.7 

6.1 

14.0 

2.0 

4.8 

6.2 

4.4 

6.9 

5.0 

12 

420 

10  30 

4  156 

10  496 

6.3 

7.8 

4.7 

7.5 

2.1 

0.6 

2.1 

8.9 

8.4 

4.5 

18 

1  00 

7  10 

0666 

7806 

6.4 

8.0 

4.7 

7.6 

2.1 

0.6 

2.2 

4.0 

8.5 

5.0 

14 

9  15 

300 

9  10a 

8  176 

8.0 

9.7 

6.9 

9.3 

2.8 

0.7 

2.4 

4.8 

4.4 

5.0 

15 

900 

2  47 

866a 

2696 

7.8 

9.6 

5.8 

9.1 

2.3 

0.7 

2.4 

4.8 

4.3 

6.0 

16 

944 

3  31 

044a 

8  18a 

4.1 

5.5 

2.8 

4.7 

1.2 

0.1 

948 

1.2 

2.8 

2.1 

6.6 

17 

944 

8  31 

10  04a 

308a 

4.5 

6.4 

1.9 

6.0 

2.1 

1.6 

12  10 

2.6 

8.2 

2.9 

6.0 

18 

960 

338 

946a 

8  676 

7.1 

8.7 

5.8 

8.4 

2.2 

0.7 

2.8 

4.4 

8.9 

6.5 

19 

10  05 

368 

10  00a 

4  126 

7.8 

9.0 

6.4 

8.6 

2.2 

0.7 

2.8 

4.5 

4.0 

7.0 

20 

1100 

448 

10  66a 

6  016 

18.6 

16.8 

10.0 

15.3 

8.0 

0.9 

8.1 

8.4 

7.8 

7.5 

21 

11  45 

688 

1140a 

5506 

7.9 

9.7 

5.9 

9.2 

2.8 

0.7 

2.4 

4.8 

4.0 

8.0 

22 

9  15 

300 

9  10a 

8  196 

7.2 

8.9 

5.8 

8.5 

2.2 

0.7 

•  •  .  ■  •  •  •  « 

2.3 

4.4 

4.0 

8.6 

28 

10  00 

348 

10  06a 

322a 

4.7 

6.8 

8.8 

5.5 

1.9 

0.4 

10  46 

1.9 

2.9 

2.4 

9.6 

24 

902 

307 

908a 

224a 

2.8 

2.8 

1.8 

8.1 

1.6 

0.2 

941 

1.6 

1.4 

1.2 

9.6 

25 

8  15 

200 

8  07a 

2  276 

3.2 

4.0 

2.4 

4.0 

1.5 

0.4 

1.5 

2.0 

1.8 

9.5 

26 

900 

246 

868a 

8  126 

3.8 

4.1 

2.4 

4.2 

1.5 

0.5 

1.6 

2.0 

1.9 

10.0 

27 

905 

2  68 

8  59a 

3  166 

4.0 

4.9 

8.0 

4.9 

1.6 

0.5 

1.6 

2.4 

2.8 

10.0 

28 

8  15 

200 

809a 

2286 

4.8 

5.8 

3.6 

5.9 

1.8 

0.6 

1.9 

2.9 

2.7 

10.0 

29 

8  42 

222 

832a 

2  516 

3.4 

4.2 

2.6 

4.2 

1.6 

0.6 

707 

1.6 

2.1 

1.9 

10,0 

80 

846 

238 

8  87a 

3006 

3.4 

4.2 

2.6 

4.3 

1.5 

0.6 

721 

1.5 

2.1 

1.9 

10.0 

31 

800 

1  57 

754a 

2  176 

5.7 

7.0 

4.2 

6.8 

2.0 

0.6 

2.0 

3.5 

8.2 

10.0 

S2 

8  20 

207 

8  13a 

2  816 

4.4 

5.4 

8.8 

5.4 

}:? 

0.6 

1.8 

2.7 

2.5 

10.0 

33 

820 

207 

8  13a 

2  316 

4.8 

5.3 

8.2 

6.3 

0.6 

1.8 

2.6 

2.4 

10.0 

34 

805 

1  62 

769a 

2  156 

4.2 

6.2 

8.1 

5.2 

1.7 

0.5 

1.7 

2.6 

2.4 

10.0 

35 

840 

227 

884a 

2  606 

4.0 

4.5 

3.4 

5.0 

1.7 

0.5 

1.6 

2.2 

2.1 

10.0 

36 

820 

2  07 

8  12a 

2366 

2.6 

2.9 

2.2 

3.6 

1.4 

0.3 

1.3 

1.4 

1.4 

9.5 

87 

004 

6  16 

022a 

6  186 

6.4 

7.2 

6.5 

7.8 

0.4 

2.0 

2.0 

3.6 

8.8 

9.0 

38 

11  46 

583 

12  066 

5306 

5.6 

6.3 

4.8 

6.9 

0.4 

1.8 

1.9 

8.2 

8.7 

8.5 

39 

0  02 

6  15 

0  19a 

6  126 

7.6 

8,5 

6.5 

9.1 

0.4 

2.2 

2.2 

4.2 

4.9 

8.0 

40 

10  55 

3  49 

11  136 

3  466 

6.5 

7.3 

5.7 

7.7 

0.4 

2.0   

2.0 

3.6 

4.2 

8.0 

41 

10  43 

4  80 

11  116 

4266 

2.2 

2.5 

1.9 

8.0 

0.2 

1.2 

1.1 

1.2 

1.7 

8.0 

42 

2  02 

820 

229a 

8  166 

2.7 

3.0 

2.8 

8.6 

0.2 

1.8    

1.3 

1.5 

2.0 

7.5 

43 

2  10 

884 

802a 

8  176 

1.7 

2.0 

1.6 

2.5 

0.8 

1.0!      7  46 

1.2 

1.0 

1.4 

7.6 

44 

027 

640 

0  67a 

6  356 

2.6 

2.8 

2.2 

3.3 

0.2 

1.2    

1.3 

1.4 

1.8 

6.5 

45 

020 

6  35 

0  48a 

6  316 

2.4 

2.7 

2.1 

3.2 

0.2 

1.2   

1.2 

1.4 

1.8 

6.0 

16 

085 

660 

1  05a 

6  466 

2.5 

2.8 

2.2 

3.3 

0.2 

1.2    

1.3 

1.4 

1.8 

7.5 

47 

11  10 

6  00 

11  256 

4586 

8.0 

9.0 

6.9 

9.5 

0.4 

2.2 

2.2 

4.5 

5.1 

9.0 

48 

10  38 

425 

10  656 

4  226 

7.2 

8.1 

6.2 

8.7 

0.4 

2.1 

2.1 

4.0 

4.6 

9.5 

49 

805 

1  52 

8286 

1  486 

8.7 

4.2 

3.2 

4.7 

0.3 

1.6  ' 

1.5 

2.1 

2.6 

10.0 

60 

720 

107 

7486 

1036 

2.4 

2.7 

2.1 

3.2 

0.2 

1.2   

1.2 

1.4 

1.8 

8.5 

51 

11  26 

5  14 

11  116 

606a 

2.8 

3.9 

0.6 

3.7 

2.1 

0.6    

2.2 

2.0 

1.5 

5.5 

52 

1125 

5  12 

11  116 

608a 

2.9 

4.0 

0.6 

3.8 

2.2 

0.6  , 

2.2 

2.0 

1.6 

5.5 

68 

268 

9  14 

2  46a 

10  01a 

3.4 

4.7 

0.7 

4.4 

2.8 

0.7  1 

2.4 

2.4 

1.8 

6.0 

64 

404 

10  22 

863a 

1108a 

4.5 

6.3 

0.9 

5.6 

2.7 

0.8        2  53 

2.8 

3.2 

2.4 

5.0 

56 

4  61 

9  21 

4  42a 

956a 

6.3 

8.8 

1.3 

7.6 

3.2 

0.9    

3.3 

4.4 

3.8 

5.0 

66 

126 

738 

1  11a 

8  31a 

2.7 

3.8 

0.6 

3.5 

2.1 

0.6  ' 

2.2 

1.9 

1.5 

5.0 

57 

430 

10  50 

4  15a 

11  45a 

2.6 

3.6 

0.6 

3.4 

2.0 

0.6 

2.1 

1.8 

1.4 

5.0 

68 

644 

0  41 

6  84a 

1  206 

5.0 

7.1 

1.0 

6.2 

2.9 

0.8 

3.0 

8.6 

2.7 

5.0 

59 

7  16 

0  21 

7  07a 

0  556 

6.8 

9.4 

1.4 

8.1 

3.3 

1.0 

8.4 

4.7 

3.6 

5.0 

60 

11  46 

6  42 

11  836 

6  806 

3.2 

4.5 

0.6 

4.1 

2.8 

0.7    

2.4 

2.2 

1.7 

4.0 

61 

10  49 

437 

10  866 

525a 

8.2 

4.5 

0.6 

4.1 

2.3 

a7   

2.4 

2.2 

1,7 

3.0 

426 


TABLE  3.— TIDAL  DIFFERENCES 


a 


1 

2 
3 
4 
5 
6 
7 


8 

9 

10 

11 

12 

IS 
14 
15 
16 
17 

18 
19 


20 
21 
22 
23 
24 

26 
26 
27 
28 
29 


SO 
31 
32 
33 


84 
35 
36 
87 
38 


39 
40 
41 
42 

43 
44 
45 
46 


47 
48 
49 
50 
51 
62 


Geographic  position. 


Btation. 


Lati- 
tade. 


AUSTRALASIA-Oontinued. 

AU8TBi.UA— continued. 

Western  J-uttraiUi. 

Princess  Royal  Har.,  K.  Geo.  Sd  .. 

Alt>any,  King  George  Sound i 

Freemantle,  Swan  Kiver  Entrance. 

Champion  Bay > 

Port  Walcott 

Collier  Bay 

Cambridge  Bay 


SotUh. 

o     / 

36  08 
36  01 
32  03 
28  47 
20  39 
16  23 
16  00 


ASIA  (South  Coast). 

INDIA. 

Bay  qf  Bengal. 

Nankauri  Harbor,  Nicobar  Islands. 

Port  Blair,  Andaman  Islands 

Port  Comwallls,  Andaman  Islands. 

Mergui 

Reeflsland,  Tavoy  River  Entrance. 


Y6,  Y4Rlver 

Amherst,  Moulmein  River 

Moulmein.  Moulmein  River 

Elephant  Point,  Rangoon  River. 
Rangoon,  Rangoon  River 


Bassein,  Bassein  River 
Akyab 


North. 

8  08 

11  41 
13  19 

12  26 
18  36 

16  16 
16  05 
16  29 
16  80 
16  46 

16  47 
20  08 


Chittagong 22  20 

Dublat,  Hoogly  River 21  38 

Diamond  Harbor,  Hoogly  River ,  22  11 

Calcutta  (Kidderpore).  Hoogly  R.'  22  S3 
False  Point 20  23 


Vizagapatam 17  41 

Cocanada 16  66 

13  06 

10  46 

9  16 


Madras 

Negapatam 

Pamban  Pass,  R&mesvaram  Island. 


Tuticorin 

Trincomalee,  Ceylon . 

Galle,  Ceylon , 

Colombo,  Ceylon 


Arabian  Sea,  eait  eoaet. 


Quilon 8  64 

Cochin 9  68 

Boypore 11  10 

Mangalore 12  62 

KArwir 14  48 


848 
883 
6  02 
656 


Ooa,  or  MormugOa 16  26 

Bombay,  Apollo  Bandar 18  55 

BhAvnagar 21  48 

Port  Albert  Victor  (K&thlwadar)  ..   20  58 


Okha  Point  and  Bet  Harbor. . . 
NavAnAr  Point,  Gulf  of  Cutch . 
Hansthal  Point,  Gulf  of  Cutch 
Karachi 


22  28 
22  44 
22  56 
24  48 


Arabian  Sea  Idands. 


Suadiva  Atoll,  Maldive  Islands \    0  34 

S.  MaI6  Atoll.  Maldive  Inlands 4  05 

Malcolm  Atoll,  Maldive  Islands 6  17 

Minikoi  Light '    8  16 

Klltan  Island.  Laccadive  Islands  . .   11  29 


Cherbaniani  Reef,  Laccadive  Ids 


BALUCHISTAN. 


53  Sunmlyanl  Harbor 

54  GwadarBay 


12  20 


26  25 
26  10 


Longitude. 


Arc.     Time. 


Ead. 


118  00 
117  54 
115  46 
114  36 
117  18 
124  25 
128  10 


93  30 

92  45 

93  00 
98  86 
98  13 

97  63 
97  34 
97  87 
96  18 
96  10 

94  46 
92  64 


91  60 
88  06 
88  12 
88  19 
86  47 

83  17 
82  16 
80  18 
79  61 
79  09 


78  09 
81  18 
80  18 

79  61 


76  87 
76  16 
76  48 
74  60 
74  06 


78  48 
72  60 
72  09 
71  S3 

69  05 

69  43 

70  21 
66  58 


73  27 
73  30 

72  33 

73  01 
73  00 
71  52 


66  35 
62  20 


h.  VI, 


7 
7 
7 
7 
7 
8 


52 
62 
43 
38 
49 
18 


883 


6  14 
6  11 
6  12 
6  34 
638 

632 
630 
630 
626 
6  26 

6  19 
6  12 


607 
6  62 
653 
653 

5  47 

683 

6  29 
6  21 
6  19 
5  17 


6  IS 
625 
6  21 
6  19 


606 
5  05 
603 
459 
456 


466 
4  61 
4  49 
4  46 


4 

4 
4 
4 


54 
54 
50 
52 


4  62 
4  47 


Standard  port  for 
reference. 


Name. 


Page. 


Batavia 
Batavia 
Batavia 
Batavia 
Bombay 
Bombay 
Bombay 


209 
209 
209 
209 
261 
261 
261 


St.  Johns 
St.  Johns 
St.  Johns 
Rang(x>n 
Rangoon 

Rangoon 
Rangoon 
Calcutta . 
Rangoon 
Rangoon 


Calcutta. 
Calcutta. 


Calcutta . 
Calcutta . 
Calcutta . 
Calcutta. 
Madras . . 


Madras . . 
Madras.. 
Madrsi*.. 
Madras.. 
Colombo. 


Colombo. 
Colombo. 
Colombo. 
Colombo. 


63 

58 

63 

246 

245 

246 
246 
249 
246 
246 

249 
249 


249 
249 
249 
249 
258 

268 

258 
253 
253 
267 


267 
267 
267 
267 


Yokohama 181 

Yokohama 181 

Yokohama 181 

Yokohama 181 

Karachi 266 


Karachi 266 

Bombay 261 

Shanghai 193 

Karachi 265 


4  36  Bombay 
4  39  I  Bombay 
4  41  '  Bombay 
4  28     Karachi 


261 
261 
261 
265 


Karachi 265 


Karachi 
Karachi 


265 
265 


Karachi |    265 

Karachi '    265 

Karachi '    265 


I 

4  26  I  Karachi i    265 

4  09     Karachi j    265 


Tidal  diiTerencea. 


Time. 


HW. 


LW. 


Time  meridian, 
lt(P  Eaet. 


h.  fit. 
+12  44 
+12  22 
+  11  08 
+  10  21 
-0  81 
-044 
-  4  41 


h.  m. 
+12  41 
+11  04 
+11  87 
+  9  83 
+11  64 
+11  34 
+  7  49 


Time  meridian, 
S7^9(y  East. 


-11  07 
-10  29 
-10  21 
+  606 
+  6  16 

+  7  12 
+10  06 
+  2  15 
-0  67 
000 

+  064 
—  8  19 


-11  09 
-10  81 
-10  23 
+  6  19 
+  680 

+  626 
+10  02 
+  1  81 
-  1  04 
000 

-0  49 
-682 


Time  meridian. 


+ 
+ 


0 
8 
2 
0 
0 

0 
0 
0 
0 
0 


84 
40 
17 
00 
19 

01 
01 
00 
04 
06 


I 


+  011 

-606 

+  0  18 

000 


4  16 
6  24 
688 
600 
009 


-006 

000 

+  608 

+  868 

+  068 

+  1  66 

+  2  32 

000 


+ 
+ 


2 
2 
0 
0 
0 
0 


34 
04 
17 
48 
19 
44 


068 
646 
822 
000 
007 

004 
0  01 
0  00 
0  18 
009 


+  0  10 

-609 

+  0  18 

000 


4  22 

6  81 
686 
602 
0  16 


-  0  16 

0  00 

+  4  06 

+  826 

+  0  47 

+  209 

+  8  23 

000 


+ 
+ 


80 
00 
21 
62 
28 
48 


LoealHme. 


2 
1 


26 
65 


-  2 

-  1 


26 
64 


Height. 


HW. 


LW. 


Mean  l/ne 
WaterSprings. 


feet. 
-0.1 
+  0.8 
-  0.2 
+  0.7 
+  6.6 
+20.7 
+10.2 


+  4.1 
+  2.4 
+  4.8 
+  1.4 

-  0.7 

+  1.4 
+  2.4 
+  1.0 
-H  1.6 
0.0 

-  8.9 

-  2.6 


+ 
+ 


2.8 
8.0 
4.6 
0.0 
8.2 

1.1 
1.1 
0.0 
1.0 
0.0 


+  0.8 
0.0 

-  0.1 
0.0 


0.9 
2.8 
L7 
1.6 
2.0 


-  L8 
0.0 

+18.8 
+  1.8 

-  0.9 
+  8.9 
+  6.2 

0.0 


8.0 
8.9 
4.0 
4.2 
0.8 
LO 


+  0.7 
+  0.6 


feet. 
+0.6 
+0.5 
+0.4 
+0.6 
0.0 
+1.7 
+0.6 


+0.9 
+0.6 
+0.9 
+1.2 
-0.9 

+1.2 
+1.4 
+0.4 
+1.1 
0.0 

-0.8 
-0.1 


+0.7 
+0.8 
+1.2 
0.0 
+0.4 

+0.1 
0.0 
0.0 

-0.2 
0.0 


+0.2 
0.0 

+0.1 
0.0 


+0.6 
-0.4 
-0.8 
0.0 
-0.2 


-0.2 

0.0 

+8.0 

+0.6 

-0.8 

-0.8 

-0.4 

0.0 


-0.4 
-0.6 
-0.4 
-0.6 
0.0 
0.0 


+0.1 
+0.2 


Ratio 

of 
ranges. 


0.79 
0.9S 
0.75 
1.07 
1.63 
8.17 
2.10 


2.23 
L69 
2.31 
1.0i 
0.8(( 

1.02 
1.09 
LOB 
LOS 
LOO 

0.61 
0.70 


L20 
1.26 
L42 
LOO 
2.20 

L44 
L48 
LOO 
a68 
LOO 


L56 
1.04 
0.92 
LOO 


0.74 
0.60 
0.76 
L88 
0.69 


0.72 
LOO 
8.15 
L28 

0.94 
L48 
1.65 
LOO 


0.52 
0.40 
0.S8 
a34 
0.87 
0.85 


1.12 
1.10 


AND  TIDAL  CONSTANTS. 


427 


Interval. 


1 
2 
8 
4 
5 
6 
7 


8 

9 

10 

11 

12 

18 
14 
15 
16 
17 

18 
19 


20 
21 
22 
23 
24 

25 
26 
27 
28 
29 


80 
81 
82 
33 


34 
35 
36 
37 
38 


89 

40 
41 
42 

48 
44 
45 
46 


47 
48 
49 
50 
51 
52 


68 
54 


Mean. 


HWI. 


A.  m. 
11  431 
ri0  53 

10  16 
8  60 
1  80 

11  35 
805 


f 


905 

9  40 

960 

10  40 

10  50 

11  45 
2  12 
807 
8  29 
4  26 

1  85 
940 


1  02 
958 
11  22 
1  14 
9  21 

848 
842 
885 
8  87 
187 


152 
8  10 
2  02 
1  47 


0  18 
11  38 
11  21 
10  50 
10  84 


10  84 

1127 

427 

2  01 

12  06 
046 
124 

10  14 


050 
0  20 

10  20 

11  27 
10  20 

950 


860 
920 


LWI. 


h,  m. 
6  18 
'4  40 
8  43' 
2  80 
5  10 
520 
1  50 


2  52 
827 
837 
4  10 

4  20 

5  16 
8  49 

10  49 
10  03 
U  07 

8  18 
828 


7  56 
854 
6  18 
9  40 
800 


2 
2 
2 
2 

7 


84 
85 
26 
87 
86 


7  51 
1  44 

807 
7  47 


6  16 
506 
59 
28 
11 


4 
4 
4 


4  10 
507 

11  18 
7  48 

5  39 
7  04 
820 
858 


655 
6  25 
4  00 
6  15 
4  00 
880 


2  35 
305 


Tropic. 


HHWr. 


h,   m. 

10  176 
9  6ri6 
8  326 
7  406 

11526 

11  516 
8266 


9  046 

9886 

9  496 

10  84a 

10  48a 

11  89a 
2066 
805a 

8  22a 
4  20a 

1  40a 

9  466 


1  02a 

10  016 

11  286 
1  18a 
9  276 

8586 
8526 
8466 
8  496 
1  58a 


2  05a 
8266 
2  11a 
1  58a 


1  19a 
12  896 
12  206 
11  286 
11  246 


11  246 

11  586 
4  88a 

2  27a 

12  886 
102a 
1  41a 

11006 


1  84o 
1  10a 

11  126 

12  226 
10  546 
10  266 


9  856 
10  086 


LLWI.  / 


h.  m. 
8  11a 
6  S4a 
6  58a 

4  49a 

5  09a 
5  19a 
1  49a 


8  07a 
845a 
8  52a 
4  186 
4  296 

5236 

8  576 

11  Ola 

10  11a 

11  15a 

8  046 
3  186 


7  446 
8466 
6  10a 
9  51a 
2  466 


2 
2 
2 
2 


166 
186 
066 
146 


6546 


7  166 
1  016 
7  416 
7  196 


5586 
4  446 
4  416 
4  166 
4006 


016 
546 


11  016 

7  096 

5  256 

6  516 

8  066 
3506 


6  366 
6  046 
8  386 
516 
466 
156 


Range  of  tide. 


Tropic  diurnal 
inequality. 


2  306 
2  596 


Mean 

(Mn). 


feet. 

[0.6" 

0.5 

0.41 

0.6" 

4.3 

27.8 

18.4 


5.8 

4.4 

6.0 

18.0 

11.2 

18.0 
13.9 
8.6 
18.2 
12.8 

4.9 
5.6 


9.6 

10.1 

11.4 

8.0 

4.9 

3.2 
3.8 
2.2 
1.5 
1.4 


2.1 
1.4 
1.2 
1.4 


2.0 
1.6 
2.1 
5.1 
8.8 


4.0 

8.8 

23.0 

6.8 

8.2 
13.0 
14.5 

5.6 


2.9 
2.2 
2.1 
1.9 

4.8 
4.7 


6.2 
6.1 


Spring 
(Sg). 


feet. 

[0.9 

1.2^ 

0.7 

1.5 

7.6 

34.3 

22.7 


8.3 

6.3 

8.6 

18.0 

15.6 

18.1 
19.2 
11.7 
18.1 
15.5 

5.7 
7.6 


18.1 
14.1 
15.9 
10.2 
6.8 

4.4 
4.5 
8.1 
2.1 
2.0 


8.0 
2.0 
1.9 
2.0 


2.5 
2.1 
2.7 
6.5 
5.0 


5.2 
11.9 
29.8 

9.5 

10.8 

15.5 

16.8 

7.4 


8.8 
2.9 
2.7 
2.5 
6.8 
6:2 


8,1 
8.1 


Neap 

(Np). 


feet. 

[0.2, 

0.1 

0.0 

0.1" 

0.4 

20.3 

18.4 


2.8 
2.1 
2.9 
6.9 
5.9 

6.9 
7.4 
5.0 
7.3 
9.3 

8.8 
8.0 


5.6 
5.1 
5.9 
5.2 
2.6 

1.8 
1.9 
1.2 
0.9 
0.5 


0.8 
0.5 
0.4 
0.5 


1.8 
1.0 
1.4 
3.4 
2.4 


2.5 

4.9 

15.1 

3.7 

5.2 

9.8 

U.6 

8.5 


1.8 
1.4 
1.3 
1.2 
3.0 
2.9 


8.8 
3.7 


Great 
tropic 
(Gc). 


feet. 

2.2 

2.6 

2.1 

8.0 

24.2 

41.7 

29.6 


6.1 

4.6 

6.3 

12.2 

10.4 

12.2 
18.0 
8.3 
12.7 
12.8 

5.5 
5.6 


9.8 
9.6 
10.5 
7.6 
5.1 

8.5 
8.6 
2.6 
L8 
1.6 


2.4 
1.7 
1.2 
1.8 


8.2 
2.7 
8.4 
7.1 
5.4 


5.5 
11.0 
25.6 

9.3 

10.6 

15.4 

16.5 

7.5 


4.3 
8.4 
8.3 
8.0 
6.5 
6.5 


8.2 
8.3 


HWQ. 


feet. 


2.8 
3.8 
3.1 


1.3 
1.1 
1.8 
1.6 
1.5 

1.6 
1.6 
1.4 
1.7 
1.7 

1.1 
1.2 


1.8 
1.3 
1.4 
1.2 
1.1 

0.9 
0.9 
0.7 
0.6 
0.8 


1.0 
0.8 
0.4 
0.6 


0.7 
0.6 
0.7 
1.1 
0.7 


0.7 
2.1 
6.3 
3.7 

2.0 
2.8 
2.5 
0.8 


1.0 
0.8 
0.8 
0.8 
1.2 
1.2 


0.8 
0.7 


LWQ, 


Diurnal  wave. 


feet. 


6.i 
9.6 
7.7 


0.2 
0.2 
0.2 
1.8 
1.2 

1.8 
1.4 
0.8 
1.4 
1.8 

0.8 
0.5 


0.2 
0.5 
0.3 
0.2 
0.5 

0.5 
0.5 
0.4 
0.3 
0.3 


^.4 
0.8 
0.2 
0.3 


1.9 
1.7 
2.0 
3.1 
3.0 


3.1 
3.8 
2.3 
2.9 

3.8 
3.6 
8.4 
4.0 


2.1 
1.8 
1.8 
1.7 
2.6 
2.6 


4.1 
4.5 


Tropic 
HW 

inter- 
val. 


h.  m. 
21  57 


20  13 


21  88 


11  62 
3  11 
0  51 
207 

800 
28  19 


1  12 
23  86 
12  19 

2  35 
23  18 

28  08 
22  59 
22  68 
22  58 
307 


3  19 
8  15 


8  44 
8  42 


3  13 


3  17 
8  12 
57 
81 


5 
4 


3  46 

4  24 
520 
3  11 


0  60 


Tropic 
range. 


feet. 

feet. 

2.1 

1.1 

2.6 

1.3 

2.1 

1.0 

3.0 

1.5 

7.4 

8.8 

10.4 

17.2 

8.5 

11.4 

1.3 
1.1 
1.8 
2.0 
1.9 

2.0 
2.1 
1.4 
2.2 
2.0 

1.1 
1.8 


1.8 
1.4 
1.5 
1.2 
1.2 

1.0 
1.0 
0.8 
0.6 
0.8 


1.1 
0.9 
0.4 
0.7 


2.1 
1.9 
2.1 
3.4 
8.1 


8.2 
4.2 
6.7 
4.8 

4.3 
4.5 
4.6 
4.0 


2.6 
2.2 
2.2 
2.1 
8.3 
3.8 


4.2 
4.5 


Mean  sea  level 
above  plane  of— 


Predic- 
tions. 


4.2 
8.2 
4.8 
9.0 
7.8 

9.0 
9.6 
5.8 
9.0 
7.7 

2.8 
8.8 


6.6 
7.0 
8.0 
5.1 
8.4 

2.2 
2.2 
1.5 
1.0 
1.0 


1.5 
1.0 
1.0 
1.0 


2.2 
1.0 
1.4 
8.2 
2.6 


2.6 

6.0 

14.9 

4.8 

5.4 

7.8 
8.4 
8.7 


1.9 
1.4 
1.4 
1.2 
8.2 
8.1 


4.0 
4.0 


Tropic 
LLW. 


Weet. 

feeL 

o 

1.0 

4.0 

1.3 

4.0 

1.1 

4.0 

1.5 

8.5 

10.6 

0.0 

18.7 

1.5E. 

18.1 

2.5E. 

2.7 
2.0 
2.8 
6.0 
5.2 

6.0 
6.5 
4.1 
6.3 
6.3 

2.4 
2.7 


4.6 
4.6 
5.1 
8.6 
2.5 

1.7 
1.6 
1.2 
0.9 
0.7 


1.1 
0.8 
0.6 
0.8 


1.9 
1.6 
2.0 
4.0 
8.2 


8.4 

5.9 

11.9 

4.5 

5.7 
7.9 
8.5 
4.4 


2.4 
1.9 
1.8 
1.7 
8.5 
8.4 


4.8 
5.0 


Varia- 
tion of 
the  com- 
pass. 


East. 

0.0 
0.5 
0.5 
1.0 
1.0 

1.0 
1.0 
1.5 
1.0 
1.0 

1.0 
1.5 


1.5 
1.5 
1.5 
1.5 
1.0 

0.5 
0.5 
0.0 
0.0 
0.5W 

West. 

0.5 
0.5 
0.5 
0.5 


0.5 
0.5 
0.5 
0.0 
0.0 

Eatt. 

0.5 
0.5 
1.0 
1.0 

1.0 
1.0 
1.0 
1.5 

Weet. 

2.0 
1.0 
1.0 
1.0 
0.5 
0.5 

Eagt. 

2.0 
1.5 


428 


TABLE  3.— TIDAL  DIFFERENCES 


E 

1 

2 
8 

4 
5 

6 
7 
8 

9 
10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

31 
82 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 

Station. 

Geographic  position. 

Standard  port  for 
reference. 

Tidal  differences. 

I 

Ratio 

of 
ranges. 

Lati- 
tude. 

Longitude. 

Name. 

Page. 

Time. 

Height 

Arc. 

Time. 

HW. 

LW. 

HW. 

LW. 

ASIA  (South  Coast).— Continued. 

PBB8IA. 

ParHanGu^f. 
Jasbak  Bay 

North. 

0  / 

25  40 

26  56 
26  32 
29  00 
29  61 

29  24 
26  16 

28  87 

22  84 
20  28 

17  00 

14  82 
12  47 

18  19 

15  45 
2128 

25  00 

29  80 

29  66 
29  06 
28  21 

26  19 

19  06 
15  87 
12  38 

11  24 

11  53 

12  40 

2  36 

1  06 

South. 

0  14 

1  13 

3  07 
609 

10  00 

10  41 

14  58 
18  47 

23  45 
25  59 

12  15 

15  29 
18  08 
25  01 
23  34 
15  50 

Ea 

o     / 

57  50 
56  15 

58  54 

50  52 

48  45 

47  68 
60  89 
66  85 

60  60 
58  57 
54  41 

49  06 
44  50 

48  12 

42  40 
89  08 

87  00 
86  00 

32  33 
32  40 

88  06 
34  61 
37  19 

89  27 

43  24 

43  28 

51  15 
53  55 

46  11 

44  04 

42  88 
41  55 
40  11 
39  11 

39  44 

40  89 
40  44 
86  80 
85  32 
32  86 

49  30 
49  50 
49  26 

47  01 

48  46 
46  21 

gt. 

h.  fn. 
861 
845 
888 
828 
815 

8  12 
828 
354 

869 
8  56 
889 
8  16 
800 

258 
2  51 
2  87 
228 
220 

2  10 
2  11 
2  12 
2  19 
229 
2  38 
254 

254 
325 
836 
305 
256 

2  51 
2  48 
2  41 
2  37 
2  39 

2  43 
2  48 
226 
2  22 

2  10 

3  1ft 
3  19 
3  18 
308 

2  55 

3  05 

Karachi 

265 
265 
201 
201 
201 

201 
201 
265 

265 
265 
269 
269 
269 

269 
269 
269 
269 
269 

269 
269 
269 
269 
269 
269 
269 

269 
269 
269 
269 
269 

269 
269 
269 
269 
269 

249 
249 
249 
249 
249 

249 
249 
249 
249 
249 
249 

Loeai 

A.  ffi. 

-  1  55 

-  025 

-  908 

-  226 
+  148 

+  258 

-  428 

-  145 

-  200 

-  180 
+  101 
+  0  81 

000 

+  3  67 
+  5  52 
+  806 
+10  28 
-10  12 

-  926 

-  9  81 

-  986 
+11  18 
+  648 
+  528 
+  002 

-  0  18 

-  149 

-  0  44 

-  828 
-888 

-  8  81 

-  8  18 

-  8  47 

-  3  42 

-  862 

+  8  14 
+  8  15 
+  8  81 
+  846 
+  426 

+  289 
+  259 
+  8  14 
+  330 
+  455 
+  8  SO 

I  Hme. 

A.m. 

-  154 

-  024 

-  866 

-  158 
+  380 

+  807 

-  406 

-  189 

-  166 

-  127 
+  100 
+  039 

000 

+  866 
+  560 
+  806 
+10  21 
-10  18 

-  998 

-  982 

-  987 
+11  17 
+  646 
+  6  21 
+  0  01 

-  0  19 

-  151 

-  021 

-  880 

-  885 

-  838 

-  820 

-  848 

-  844 
-868 

+  100 
+  101 
+  117 
+  182 
+  2  12 

+  025 
+  0  45 
+  1  00 
+  1  16 
+  3  41 
+  2  17 

Mean 
Wateri 

fed. 

+0.4 

+3.8 

+L6 

-2.0 

+4.2 

+8.2 
+1.4 
-LI 

+L4 
+2.0 
+1.9 
+L7 

ao 

-0.4 
-L7 
-2.4 
-L4 
-0.8 

+L7 
+0.6 
-2.8 
-2.4 
-2.8 
-0.7 
+2.0 

+8.1 
+L0 
+2.4 
+2.6 
+2.4 

+8.6 
+6.0 
+6.3 
+8.4 
+6.2 

+0.4 

+0.8 
+2.4 
+0.2 
+L0 

-8.7 
4.8 
-8.0 
-5.1 
-0.8 
0.0 

iLow 
}pring9. 

feet 

+0.2 

+0.6 

-0.4 

-0.8 

-0.2 

-0.2 
-0.4 

-ai 

+0.2 
+0.4 
+0.8 
+0.8 
0.0 

0.0 
-0.8 
-0.4 
-0.2 

0.0 

+0.8 
+0.2 
-0.4 
-0.4 
-0.4 
-0.1 
+0.4 

+0.5 
+0.2 
+0.4 
+0.4 
+0.4 

+0.6 
+0.8 
+0.9 
+L2 
+0.8 

+0.6 
+0.8 
+L0 
+0.6 
+0.8 

-0.1 
-0.2 
0.0 
-0,8 
+0.4 
+0.6 

L06 
L67 
L60 
0.64 
2.90 

3.06 
L57 
0.82 

LSI 
L80 
L44 
L88 
LOO 

0.91 
0.61 
0.41 
0.64 
0.80 

L88 
L13 
0.80 
0.41 
0.86 
0.88 
L46 

L71 
L24 
1.56 
L60 
L66 

L85 
2.40 
2.49 
2.96 
2.M 

0.98 
LOl 
L16 
0.96 
L02 

0.66 
0.44 
0.62 
0.40 
0.86 
0.94 
1 

Kiahm 

Karachi 

Jezlrat  Kala 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

Hongkong 

Karachi 

BuBhire 

Euphrates  River  Bntrance 

ARABIA. 

PenianGti{f, 
Kuweit 

Menaraa.  Bahrein  Harbor 

Maskat .'    

Outer  eo€Ut. 
Ra**i-H<ul4 

Karachi 

Maslra  Island 

Karachi 

Merbat 

Aden 

MakaUa 

Aden  • 

Aden 

Aden 

Sed  Sea,  eatt  eocui. 
Mocha  or  Mokba 

Aden 

Loheiya 

Aden 

Jidda 

Aden 

Haamini  Inland 

Aden 

Akabah  

Xden 

AFRICA  (East  Coaot). 

EGYPT,  ABYSSINIA,  ETC. 

Red  »Sea,  %o€tt  coast. 
Sues 

Aden 

Zafarana  Livht 

Aden 

Ras  Gbarib ...  . . .  r . .  

Aden 

Brothers  Islands 

Aden      

Suakln 

Aden 

Maasaua  or  Massowah ' 

Perim  Island,  Bab  el  Mandeb  Str. . . 

SOMALI  LAND. 

Zella 

Cape  Guardaf  ui  or  Ras  Asir 

Sokotra  Island 

Aden 

Aden 

Aden 

Aden 

Aden 

WarHheik  Road 

Aden 

Brava  

Aden 

ZANZIBAR. 

Juba ; 

Aden 

Port  Dumf ord 

Aden 

Malindi 

Aden 

Zanzibar , 

Aden 

Lindi  River  Entrance 

Aden 

MOZAMBIQUE. 

Cape  Delgado 

Calcutta 

Mozambique  Harbor 

Calcutta 

Zambezi  Ki  ver  Entrance 

Calcutta 

Innamban  River  Entrance 

Calcutta 

English  River,  Delagoa  Bay 

ISLANDS  IN  THE  INDIAN  OCEAN. 

Ifadagascar. 
Di^o  Suarez  Bay 

Calcutta 

Calcutta...' 

Port  Choiseul,  Antongil  Bay 

Tamatave 

Calcutta 

Calcutta 

Fort  Dauphin 

Calcutta 

St.  AuiFustine  Bay 

Calcutta 

Bembatooka  Bay 

Calcutta 

AND  TIDAL  CONSTANTS. 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
abo  ve  plane  of— 

' 

Varia- 

• 

9) 

6 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

.. 

Eatt. 

h.  m. 

h.  M. 

h.  m. 

h.  tn. 

feet. 

feet. 

feet. 

feet. 

feet. 

feet. 

h.  m. 

feet. 

feet. 

feet. 

/« 

1 

9  20 

805 

10  095 

2596 

5.9 

7.8 

3.6 

8.1 

0.7 

4.4 

4.5 

3.9 

4.8 

1.5 

2 

10  80 

435 

11806 

4306 

8.7 

11.6 

5.3 

11.3 

0.8 

5.3 

5.4 

5.8 

6.6 

1.5 

S 

030 

640 

0  176 

7  376 

5.8 

6.6 

3.8 

8.0 

4.5 

1.2 

4.7 

8.3 

3.4 

1.0 

4 

7  12 

1  13 

6  516 

2  446 

2.1 

2.6 

1.5 

3.8 

2.8 

0.7 

is  24 

3.0 

1.3 

1.5 

1.0 

5 

11  20 

600 

11096. 

648a 

7.6 

9.4 

5.4 

10.9 

5.4 

1.4 

5.7 

4.7 

4.7 

1.0 

6 

0  05 

f 

6  17 

—  0  07a 

7  07a 

6.7 

8.3 

4.8 

9.7 

4.9 

1.8 

5.8 

4.2 

4.2 

LOW. 

7 

5  15 

11  30 

5  016 

12  236 

5.2 

6.4 

3.7 

7.9 

4.4 

1.2 

4.7 

8.2 

8.4 

0.5E. 

8 

980 

320 

10  266 

3  136 

4.6 

6.0 

2.8 

6.5 

0.6 

8.9 

2  44 

3.9 

8.0 

8.9 

1.0E. 

9 

9  15 

303 

10  026 

2  576 

6.7 

8.9 

4.1 

9.0 

0.7 

4.7 

4.8 

4.4 

5.4 

1.0E. 

10 

9  45 

3  32 

10  296 

8  276 

7.2 

9.6 

4.4 

9.7 

0.8 

4.9 

4.9 

4.8 

6.7 

1.0E. 

11 

850 

238 

7  49a 

2506 

5.2 

7.0 

2.9 

7.6 

1.0 

4.8 

4.8 

8.5 

4.6 

0.0 

12 

8  20 

207 

7  18a 

2  196 

5.0 

6.8 

2.8 

7.4 

1.0 

4.7 

4.7 

8.4 

4.5 

LOW. 

13 

7  48 

1  37 

634a 

1  506 

3.6 

4.8 

2.0 

5.8 

0.9 

4.0 

228 

4.0 

2.4 

8.5 

2,0W. 
West. 

14 

1145 

5  88 

10  29a 

5486 

8.8 

4.5 

1.9 

5.2 

0.8 

3.8 

8.8 

2.2 

3.2 

2.0 

15 

1  15 

7  27 

—  0  186 

7455 

2.2 

2.9 

1.2 

3.7 

0.7 

8.1 

3.1 

1.4 

2.4 

2.0 

16 

330 

942 

1  366 

10  046 

1.5 

2.0 

0.8 

3.0 

0.6 

2.6 

2.6 

1.0 

1.8 

2.0 

17 

545 

1157 

4  136 

12  156 

2.8 

8.1 

1.8 

8.9 

0.7 

3.2 

8.2 

1.6 

2.5 

2.0 

18 

10  00 

348 

8886 

404a 

2.9 

3.9 

1.6 

4.7 

0.8 

3.6 

3.6 

2.0 

3.0 

2.0 

19 

10  46 

482 

9436 

4  44a 

5.0 

6.8 

2.8 

7.4 

1.0 

4.7 

4.7 

8.4 

4.5 

8.0 

20 

10  40 

428 

9  316 

442a 

4.1 

5.5 

2.8 

6.3 

0.9 

4.8 

4.3 

2.8 

8.9 

2.5 

21 

10  35 

428 

8236 

4  49a 

1.1 

1.5 

0.6 

2.2 

0.5 

2.2 

2.2 

0.8 

1.5 

2.5 

22 

640 

028 

4  466 

060a 

1.6 

2.0 

0.8 

2.3 

0.6 

2.6 

2.6 

1.0 

1.8 

2.5 

28 

2  10 

822 

0086 

8466 

1.8 

1.7 

0.7 

2.7 

0.5 

2.4 

2.4 

0.8 

1.7 

8.0 

24 

045 

6  57 

—  0866 

7  186 

3.0 

4.0 

1.7 

4.7 

0.8 

3.7 

8.7 

2.0 

3.1 

8.0 

25 

7  50 

1  88 

6  51a 

1506 

5.3 

7.2 

3.0 

7.8 

1.1 

4.9 

4.9 

3.6 

4.7 

2.6 

26 

780 

1  18 

684a 

1  296 

6.2 

8.5 

3.5 

9.0 

1.2 

5.8 

5.8 

4.2 

5.2 

2.5 

27 

600 

12  12 

454a 

12  25a 

4.5 

6.1 

2.6 

6.8 

1.0 

4.5 

4.5 

3.0 

4.0 

1.0 

28 

705 

1  17 

606a 

1  296 

5.6 

7.5 

8.1 

8.2 

1.1 

5.0 

5.0 

8.8 

4.8 

0.5 

29 

420 

10  32 

323a 

10  43a 

5.8 

7.8 

3.3 

8.4 

1.1 

5.0 

5.0 

3.9 

4.9 

3.5 

80 

4  15 

10  27 

8  16a 

lOSOa 

5.6 

7.5 

3.1 

8.2 

1.1 

6.0 

5.0 

3.8 

4.8 

4.0 

81 

4  17 

10  29 

824a 

10  40a 

6.7 

9.0 

3.8 

9.4 

1.2 

5.4 

5.4 

4.5 

5.5 

4.5 

32 

480 

10  42 

8  43a 

10  51a 

8.7 

11.7 

4.9 

11.9 

1.4 

6.2 

6.2 

5.8 

7.0 

4.5 

38 

400 

10  13 

3  14a 

10  22a 

9.0 

12.1 

5.0 

12.2 

1.4 

6.3 

6.3 

6.0 

7.1 

5.6 

84 

406 

10  17 

d23a 

10  25a 

10.7 

14.6 

6.0 

14.2 

1.5 

6.9 

6.9 

7.2 

8.1 

6.5 

86 

355 

10  08 

S06a 

10  18a 

8.1 

10.9 

4.5 

11.2 

1.3 

6.0 

6.0 

5.4 

6.5 

7.5 

36 

359 

10  11 

400a 

10  04a 

7.8 

11.3 

3.3 

9.0 

0.6 

0.2 

0.7 

5.6 

4.5 

7.5 

87 

400 

10  12 

4  01a 

10  06a 

8.1 

11.8 

3.4 

9.3 

0.6 

0.2 

0.7 

5.9 

4.6 

9.5 

38 

4  15 

10  27 

4  16a 

10  21a 

9.3 

13.5 

3.9 

10.6 

0.7 

0.2 

0.7 

6.8 

5.2 

13.0 

89 

480 

10  42 

4  81a 

10  86a 

7.7 

11.0 

3.2 

8.9 

0.6 

0.2 

0.6 

5.5 

4.4 

17.0 

40 

5  10 

1122 

5  11a 

11  16a 

8.2 

11.9 

8.4 

9.5 

0.7 

0.2 

0.7 

6.0 

4.7 

20.0 

41 

3  25 

937 

3  27a 

929a 

4.4 

6.3 

1.9 

5.3 

0.5 

0.1 

0.5 

8.2 

2.5 

6.0 

42 

345 

9  57 

3  47a 

9  49a 

3.5 

5.1 

1.5 

4.2 

0.4 

0.1 

0.4 

2.6 

2.1 

7.0 

43 

400 

10  12 

402a 

10  06a 

5.0 

7.3 

2.1 

5.9 

0.5 

0.1 

0.5 

8.6 

2.8 

8.5 

44 

4  15 

10  27 

4  17o 

10  18a 

3.2 

4.7 

1.8 

8.9 

0.4 

0.1 

0.4 

8.4 

1.9 

14.0 

4» 

540 

11  52 

5  41a 

1146a 

6.8 

9.8 

2.9 

8.0 

0.6 

0.2 

0.6 

4.9 

4.0 

14.0 

46 

4  15 

11  28 

4  16a 

11  22a 

7.6 

10.9 

8.2 

8.7 

0.6 

0.2 

0.6 

5.4 

4.8 

8.5 
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TABLE  3.— TIDAL  DIFFERENCES 


B 

'A 


1 

2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 


15 
16 
17 
18 
19 

20 
21 
22 
28 


24 
25 
26 
27 
28 
29 


80 
81 
82 


88 

34 
85 
86 
87 


88 
89 
40 


41 
42 
48 


44 

45 
46 


47 
48 
49 
50 


Station. 


AFRICA  (Eaot  CJoast)— Ctonfd. 

ISLANDS  IK  THE  INDIAN  OCEAN— 

continued. 

Letser  Iriands. 

Maronl  Bay,  Comoro  Islands 

Zaudzi,  Mayotta  Island 

St.  Pierre.  Reunion  or  Bourbon  I... 

Port  LouLB,  Mauritius  Island 

Cargadofi,  Carajoe  Shoals 

Rodriguez  Island 

Providence  Island 

Mah6  Island,  Seychelle  Islands 

Diego  Garcia  I.,  Chagos  Islands 

Keeling  Islands 

Christmas  Island 

Amsterdam  Island 

St.  Paul  Island 

Betsy  Cove,  Kevguelen  Island 

AFRICA  (Eaot  and  South 
Coasts). 

natal  and  cape  colony. 

Durban  (Port  Natal) 

East  London,  Buffalo  River 

Port  Elisabeth,  Algoa  Bay 

Allwal  Harbor,  Mossel  Bay 

Cape  Agulhas 

Roman  Rocks,  Simons  Bay 

Cape  Town,  Table  Bay 

Saldanha  Bay 

PortNoUoth 

AFRICA  (West  Coast). 

ORANOB  RIVER  TO  KONGO  RIVER. 

Elisabeth  Bay 

Portd'Ilheo 

Great  Fish  Bay 

Benguela 

Loanda 

Kongo  River  Entrance 

OtTINBA. 

LoangoBay 

Mayumba 

Cape  Lopes t 

River  Gaboon  Entrance 

Kamemn  River  Entrance 

Niger  River,  Nun  Entrance 

LaKos  River  Entrance 

Voita  River  Entrance 

Cape  Coast  Castle 

Cape  Three  Points 

Grand  Lahu 

LIBERIA. 

CapePalmas 

Sinn 

Monrovia 

SIERRA  LEONE. 

Sherbro  River,  Buoy  Point 

Freetown  or  Sierra  Leone 

Ponga  River 

SENEOAMBIA. 

Bissao,  Jeba  River 

Bathurst,  Gambia  River 

Bengal  River  Entrance 

St.  Louis,  Senegal  River 


Geographic  position. 


Lati- 
tude. 


Longitude. 


Arc. 


Time. 


South. 

o    t   I 


EaA. 


11  41 

48  21 

12  50 

45  16 

21  16 

55  85 

20  OA 

57  29 

16  86 

59  45 

19  45 

68  25 

9  13 

61  01 

4  36 

55  82 

7  19 

72  29 

12  07 

9655 

11  80 

105  80 

87  50 

77  83 

88  89 

77  84 

49  09 

70  12 

29  58 
88  02 
38  58 
34  11 
84  50 

84  11 
88  54 
83  05 
29  15 


26  51 
28  20 
16  40 
12  84 
8  48 
607 


4  88 
8  21 
048 

Nvrih, 

023 

3  52 

4  17 
6  25 

5  47 


506 

4  45 

5  10 


4  22 
500 
6  19 


7  42 

8  30 
10  09 


11  39 
18  28 
16  40 
16  11 


81  04 
27  55 
25  87 
22  09 
20  01 

18  27 
18  25 
17  58 
16  51 


15  11 
14  28 

11  52 
18  28 
18  21 

12  22 


1146 

10  40 

8  42 


9  26 
938 
605 
325 
041 


h,  m. 
258 
3  01 
8  42 

3  50 
359 

4  14 

3  24 
8  42 
450 
628 

7  02 
6  10 

5  10 

4  41 


204 
1  62 
1  42 
1  29 
1  20 

1  14 
1  14 
1  12 
1  07 


1 
0 
0 
0 
0 
0 


01 
68 

47 
54 
58 
49 


0  47 
043 
085 


0 
0 
0 
0 
0 


38 
89 
24 
14 
08 


Weti. 


1  14 
206 
503 


744 

908 

10  49 


12  42 

13  17 

14  00 


16  01 
16  42 
16  30 
16  00 


006 
008 
020 


0  81 
0  87 
043 


0  51 
068 
066 


1  04 
1  07 
1  06 
1  04 


Standard  port  for 
reference. 


Name. 


Singapore 
Singapore 
Singapore 
Singapore 
Uafifax  . . 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 

Halifax  .. 
Halifax  .. 
Halifax  .. 
Halifax  .. 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Gape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 


Page. 


205 
205 
205 
205 
57 

57 
67 
57 
57 
57 

57 
67 
67 
67 


278 
278 
278 
278 
278 

278 
278 
278 
278 


273 
278 
278 
278 
278 
278 


278 
278 
278 


278 
278 
273 
278 
278 


278 
278 
278 


273 
278 
278 


273 
278 
278 


278 
273 
278 
273 


Tidal  differences. 


Time. 


Height. 


Ratio 

of 
ranges. 


I    HW. 


LW.       HW. 


LW. 


Local  time. 


h.  m. 
+6  58 
+6  18 
+1  36 
+2  59 
-6  18 

+4  41 
-2  12 
-3  41 
+5  60 
-2  60 

-1  00 
+2  44 
+2  84 
+4  84 


+2  22 

+2  02 

+1  46 


+1 

+1 


43 
06 


01 
00 


+1 
0 

+0  46 
+0  51 


+1  01 
+1  17 
+1  27 
+1  57 
+2  07 
+2  87 


+2  40 
+2  62 
+2  67 


+3  87 
+8  82 
+8  18 
+3  18 
+2  48 


+2  49 
+2  29 
+2  89 


+2  59 
+8  20 
+4  06 


+6  16 
+6  10 
+6  00 


+9  16 
+7  31 
+7  01 
+8  21 


?L  fn. 
+7  04 
+6  19 
+1  42 
+3  04 
-6  83 

+4  20 
-2  32 
-4  01 
+5  90 
-8  14 

-1  18 

+2  24 
+2  14 
+4  23 


+2  24 
+2  04 
+1  47 
+1  45 
+1  08 


06 
00 


+1 
0 

+0  48 
+0  58 


+102 
+1  19 
+1  28 
+1  69 
+2  09 
+2  41 


+2  42 
+2  64 
+2  69 


+8  40 
+3  84 
+8  20 
+8  22 
+2  60 


+2  60 

+2  81 
+2  41 


+3  01 
+3  24 
+4  26 


+6  19 
+6  14 
+6  04 


+9  20 
+7  36 
+7  06 
+8  25 


Mean  Loto 
Water  Sprinff8. 


feet 

+L4 

+8.0 

-4.0 

-5.6 

-L4 

0.0 
+1.8 
-1.1 
+0.2 
-0.4 

-1.0 
-2.0 
-2.2 
-0.8 


+0.7 
+0.2 
+0.6 
+0.8 
+0.6 

+0.6 

0.0 

+0.4 

+0.6 


+0.8 
+8.9 
+0.9 
+0.8 
+0.2 
+1.2 


+1.6 
+2.1 
+0.5 


+8.0 
+2.8 
+0.7 
-1.2 
-0.4 


+1.2 
+0.1 
-0.2 


-0.2 
+0.2 
-1.8 


+6.0 
+0.1 
+6.0 


+2,2 
+L2 
+1.2 
+1.2 


feel. 
+0.4 
+0.8 
-0.8 
-1.2 
+0.2 

+0.4 
+0.8 
+0.3 
+0.4 
+0.4 

+0.2 
0.0 
0.0 

+0.2 


+0.8 
+0.2 
+0.2 
+0.2 
+0.1 

+0.1 
0.0 

+0.2 
0.0 


+0.2 
+0.6 
+0.1 
+0.2 
0.0 
+0.2 


+0.2 
+0.8 
+0.1 


+0.4 
+0.3 
+0.1 
-0.2 
0.0 


+0.2 

+0.1 

0.0 


ao 

0.0 
-0.2 


+0.8 
+0.9 
+0.8 


+0.4 
+0.2 
+0.2 
+0.2 


1.16 
L89 
0.40 
0.19 
0.66 

0.89 
1.26 
0.68 
0.94 
0.82 

0.78 
0.54 
0.49 
0.75 


1.12 
1.06 
L15 
L18 
1.16 

1.16 
LOO 
1.12 
1.18 


1.21 
2.00 
L26 
1.21 
1.06 
L82 


L44 
1.66 
L16 


1.76 
1.62 
L21 
0.74 
0.94 


1.82 
LOS 
0.97 


0.94 
1.06 
0.6w 


2.29 
2.66 
2.68 


LSO 
L29 
1.92 
1.29 


AND  TIDAL  CONSTANTS. 
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Interval. 


a 


1 

2 
8 
4 

5 

6 
7 
8 
9 
10 

11 
12 
18 
14 


24 
25 
26 
27 
28 
29 


80 
81 
82 


38 
84 
36 
36 
87 


88 
39 
40 


41 
42 
43 


44 
45 

46 


47 
48 
49 
60 


16 
16 
17 
18 
19 

20 
21 
22 
23 


Mean. 


HWI. 


868 
887 
8  21 
8  18 
240 


2 
1 
2 
2 


86 
84 
20 
26 


86 
50 
00 
8  80 
8  40 
4  10 


4  18 

426 
480 


6  10 
606 
4  60 
460 
420 


4  20 
4  00 
4  10 


480 
460 
686 


745 
740 
780 


10  46 
900 
880 
9  50 


LWI. 


h,  n. 
4  46 
400 

11  60 
048 
1  50 

0  20 
660 
4  22 

1  80 
620 

7  10 
10  60 
10  40 

0  14 


h.  fn. 

10  58 

10  13 

688 

7  00 

808 

682 
12  08 
10  36 

7  48 
1182 


1 
4 
4 


00 
88 
28 


686 


10  11 
960 
983 
9  31 
8  53 

848 
746 
888 
888 


8  47 
906 

9  12 
9  48 
968 

10  26 


10  26 
10  88 
10  43 


11  24 
11  18 
11  06 
11  06 
10  33 


10  32 
10  13 
10  28 


10  43 

11  06 

12  06 


1  36 
1  30 
1  20 


486 
260 
2  20 
340 


Tropic. 


HHWI. 


A.  m. 
4  176 
8  346 

11  04a 

—  0226 
1  386 

0066 
6  376 
4056 
1  166 
6  046 

6  646 
10  826. 
10  206 

—  002a 


4006 
8856 
8  196 
8  166 
2  876 


826 

316 
176 
236 


2836 
2486 
2686 
8286 
8  376 
4066 


4  116 
4  236 
4  276 


6086 
6036 
4  486 
4  476 
4  176 


4  186 
8  576 
4  076 


4  276 
4  476 
6  186 


7  416 
7  366 
7  276 


10  416 

8  656 
8256 

9  456 


LLWI. 


A.  fA. 

11  026 
10  166 

6  446 
7096 
8  076 

6366 

12  066 

10  396 
7466 

11  366 

1  04a 
4  42a 
483a 
640a 


10  026 
9666 
9  416 
9886 
9026 

8  576 
7  626 
8426 
8466 


Range  of  tide. 


8666 
9  106 
9206 
9  616 
10  026 
10  826 


10  846 
10  456 
10  626 


11  816 
11  256 
11  116 
11  166 
10  446 


10  396 
10  226 
10  836 


10  646 

11  146 
11  60a 


1  39a 
1  34a 
1  24a 


4  40a 
2  56a 

2  26a 

3  46a 


Mean 
(Mn). 


feet. 
6.6 
7.9 
2.8 
1.1 
2.8 

8.8 
6.4 
2.9 
4.0 
3.6 

8.1 
2.3 
2.1 
3.2 


8.8 
8.6 
8.9 
4.0 
8.9 

3.9 
8.4 
8.8 
4.0 


4.1 
6.8 
4.8 
4.1 
8.6 
4.6 


4.9 
6.3 
8.9 


6.0 
6.6 
4.1 
2.6 
8.2 


4.5 
8.6 
8.8 


3.2 
3.6 
2.3 


7.8 
8.7 
8.6 


6.4 
4.4 
4.6 
4.4 


Spring 


feet. 

10.0 

11.9 

8.5 

1.6 

4.0 

6.6 
7.8 
4.3 
5.8 
6.1 

4.5 
8.3 
8.0 
4.6 


6.6 
6.0 
6.4 
6.6 
6.2 

5.2 
4.7 
6.1 
5.8 


6.6 
9.0 
6.7 
5.5 
4.8 
6.0 


6.5 
7.0 
6.2 


8.0 
7.3 
6.4 
3.3 
4.2 


6.0 
4.7 
4.4 


4.3 
4.8 
8.0 


10.4 
11.6 
11.4 


7.2 
5.9 
6.0 
5.9 


Neap 

(Np). 


feet, 
1.7 
2.0 
0.6 
0.8 
1.2 

1.6 
2.3 
1.2 
1.7 
1.6 

1.3 
1.0 
0.9 
1.8 


1.6 
1.8 
1.9 
2.0 
2.2 

2.2 
1.9 
2.1 
2.2 


2.8 
3.7 
2.4 
2.8 
2.0 
2.6 


2.7 
2.9 
2.2 


3.8 
8.0 
2.8 
1.8 
1.8 


2.6 
1.9 
1.8 


1.8 
2.0 
1.5 


4.8 
5.3 
5.2 


3.3 
2.7 
2.7 
2,7 


Oreat 
tropic 

(Gc). 


feet, 
7.1 
8.4 
2.6 
1.2 
2.7 

3.6 
5.2 
2.8 
8.8 
8.4 

3.0 
2.2 
2.0 
8.1 


Tropic  diurnal 
inequality. 


4.7 
4.8 
4.6 
4.7 
4.8 

4.7 
4.2 
4.6 
4.7 


4.8 
7.8 
5.0 
4.8 
4.3 
6.4 


HWQ. 


feet, 
0.3 
0.8 
0.1 
0.1 
0.2 

0.2 
0.3 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 


0.4 
0.4 
0.4 
0.4 
0.5 

0.6 
0.6 
0.6 
0.6 


0.5 
0.6 
0.5 
0.6 
0.5 
0.6 


6.8 
6.3 
4.6 

0.6 
0.6 
0.6 

7.0 
6.5 
4.8 
8.1 
3.8 

0.6 
0.6 
0.5 
0.4 
0.4 

6.4 
4.2 
3.9 

0.6 
0.6 
0.4 

3.8 
4.3 
2.6 

0.4 
0.6 
0.8 

7.9 
8.8 
8.7 

0.6 
0.6 
0.6 

6.5 
4.5 
4.6 
4.5 

0.5 
0.5 
0.6 
0.6 

LWQ. 


feet. 
2.0 
2.2 
1.2 
0.8 
0.7 

0.8 
0.9 
0.7 
0.8 
0.7 

0.7 
0.6 
0.7 
0.7 


0.1 
0.1 
0.1 
0.1 
0.2 

0.1 
0.2 
0.1 
0.1 


0.1 
0.2 
0.1 
0.1 
0.1 
0.2 


0.2 
0.2 
0.1 


0.2 
0.2 
0.1 
0.1 
0.1 


0.2 
0.1 
0.1 


0.1 
0.1 
0.5 


0.4 
0.4 
0.4 


0.8 
0.3 
0.3 
0.8 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.  m. 


7  29 


19  62 


Mean  sea  level 
above  plane  of— 


17  10 
14  84 


12  89 


Tropic  Predic- 


range. 


tions. 


feet. 
2.0 
2.1 
1.1 
0.8 
0.7 

0.8 
1.0 
0.7 
0.8 
0.8 

0.7 
0.6 
0.6 
0.7 


0.6 
0.4 
0.4 
0.4 
0.6 

0.5 
0.5 
0.5 
0.6 


0.5 
0.7 
0.5 
0.6 
0.6 
0.6 


0.6 
0.6 
0.5 


6.6 
0.6 
0.5 
0.4 
0.5 


0.5 
0.5 
0.6 


0.6 
0.5 
0.6 


0.6 
0.7 
0.6 


0.5 
0.5 
0.5 
0.6 


feet. 
5.0 
6.0 
1.8 
0.8 
2.0 

2.8 
8.9 
2.2 
2.9 
2.6 

2.2 
1.6 
1.5 
2.8 


2.S 
2.5 
2.7 
2.8 
2.6 

2.6 
2.8 
2.6 
2.6 


2.8 
4.5 
2.8 
2.8 
2.4 
8.0 


8.2 
8.5 
2.6 


4.0 
8.6 
2.7 
1.6 
2.1 


8.0 
2.4 
2.2 


Proplc 
LLW. 


feet. 
8.9 
4.5 
1.5 
0.7 
1.4 

2.0 
2.8 
1.5 
2.1 
1.8 

1.6 
1.2 
1.2 
1.6 


2.2 
2.1 
2.2 
2.3 
2.4 

2.1 
2.0 
2.1 
2.1 


2.2 
8.8 
2.8 
2.2 
2.0 
2.8 


2.8 
8.0 
2.0 


8.4 
3.2 
2.2 
1.4 
1.8 


2.8 
2.0 
1.9 


Vaiia- 

tlonof 

the  com- 


2.2 

1.8 

2.4 

2.0 

1.6 

1.3 

6.2 

3.9 

6.8 

4.3 

6.7 

4.8 

3.6 

2.7 

8.0 

2.2 

8.0 

2.2 

8.0 

2.2 

West. 
o 

7.0 
7.5 
9.0 
8.6 
6.6 

8.5 
4.5 
3.5 
8.5 
8.0 

1.0 
25.5 
26.0 
86.5 


22.6 
25.0 
26.0 
27.6 
28.5 

28.5 
28.0 
28.0 
26.0 


26.0 
28.6 
20.6 
18.0 
16.0 
16.0 


14.6 
14.6 
14.0 


13.5 
13.0 
18.6 
13.5 
14.5 


15.6 
16.0 
17.0 


17.6 
18.0 
18.0 


18.0 
18.0 
18.0 


18.0 
18.0 
18.0 
18.0 


482 


TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
3 


4 

6 
6 


7 
8 
9 


10 
11 
12 
13 


14 
15 


16 
17 
18 


19 
20 
21 
22 
28 


24 
25 
26 


27 

28 
29 


36 


36 
87 


88 
39 
40 


41 
42 


Station. 


AFRICA  (West  Coaft)— Cont'd. 

SAHARA. 

Cape  Blanco 

Cape  Bojador 

Cape  Juby 

ISLANDS. 

Tristan  da  Cunha  Island 

St.  Helena  Island 

Ascension  Island 

Cape  Verde  l8laruU. 

Porto  Praya,  St  Jago  Island 

Ik)  Sino  Point,  Sal  island 

Porto  Grande,  St.  Vincent  Island. 

Oainary  IdancU. 

Santa  Cruz,  Palma  Island 

Santa  Cruz,  Teneriffe  Island 

Puerto  de  la  Luz,  Gran  Canaria  I 
Port  Naos,  Lanzarote  Island 

Madeira  Islands. 

Funchal  Bay,  Madeira  Island 

Porto  Santo  Bay 

Azore  Islands. 

Horta  Bay,  Fayal  Island 

Angra  Bay,  Tercelra  Island 

Amel  Point,  San  Miguel  Island.. 

AFRICA  (North  Coaot). 

MOROCCO. 


Santa  Cruz  or  Agadir 

Mogador 

Rabat  

Tangier,  Gibraltar  Strait 
Ceuta,  Gibraltar  Strait . . 


Mediterranean  Sea. 


Tetuan  . 
Gomera. 
Melllla  . 


ALGERIA. 


Geographic  position. 


Cape  Ivl . . 
Algiers  . . . 
Port  Collo 


TTNIS. 


I 


80  ;  Goletta,  Tunis  Entrance. 

31  Sfax  Road 

32  Nathor,  Surkenis  Bay 

33  Humt  Suk,  Jerba  Island. 
84     Zarzis 


TRIPOLI. 


Benghazi 


EGYPT. 


Alexandria . 
Port  Said... 


ASIA  (Mediterranean  Sea). 

STRIA. 

Yafa  ( Joppa  or  Jaffa) 

Beirut 

Tripoli 

ASIA  minor  and  islands. 

Famagusta,  Cyprus  Island 

Smyrna  Harbor 


Lati- 
tude. 


North. 

o    » 

20  49 

26  10 

27  67 

S&uth. 

37  10 

16  64 

7  55 

North. 

14  53 
16  84 
16  53 


28  40 
28  28 
28  09 
28  57 


82  88 
88  05 


88  32 
38  88 
87  49 


30  29 

31  81 
34  04 
86  47 
85  64 


86  37 
85  10 
85  18 


86  07 
36  47 

87  00 


36  48 
34  44 
84  15 
83  63 
38  80 


32  07 


31  12 
81  16 


82  08 

33  54 

34  20 


36  07 
88  25 


Longitude. 


We»t. 
h,  n. 


17  06 
14  29 
12  64 


12  16 

6  44 

14  26 


28  81 
22  56 
25  00 


17  46 
16  15 
15  25 
13  83 


16  66 
16  22 


28  38 
27  14 
25  08 


985 
9  43 
6  46 
6  48 
5  17 


6  11 
4  18 
2  57 


1  08 
058 
052 


0  49 
028 
058 


184 
1  32 
1  40 


1  11 
1  05 
1  02 
054 


1  06 
106 


1  55 
1  49 
1  41 


088 
0  39 
027 
023 
0  21 


0  21 
0  17 
0  12 


East. 


0  18 
804 
686 


0  01 
0  12 
026 


Standard  port  for 
reference. 


Arc.     Time. 


10  18 
10  46 
10  04 
10  51 
1107 

0  41 
0  48 
0  40 
0  43 
0  44 

20  08 

120 

29  62 
82  19 

1  59 
209 

34  44 

35  28 
85  45 

2  19 
222 
223 

38  67 
27  08 

2  16 
1  49 

Name. 


Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 

Cape  Town 
Cape  Town 
Cape  Town 


Lisbon 

Lisbon 

Lisbon 

Lisbon 

Cape  Town 

Colombo... 
Colombo. . . 
Colombo... 

Colombo. . . 
Colombo. . . 
Colombo... 

Colombo... 
Colombo. . . 
Colombo... 
Colombo... 
Colombo... 

Colombo. . . 

Colombo. . . 
Colombo. . . 


Page. 


Tidal  differences. 


Colombo 
Colombo 
Colombo 

Colombo 
Colombo 


277 
277 
277 
277 
273 


257 
257 
257 


257 
257 
257 


257 
257 
257 
257 
257 


287 


257 
257 


257 
267 
257 


267 
257 


273 
273 
278 


273 
278  i 
278  ! 


278 
273 
273 


278 
278 
278 
273 


278 
273 


273 
273 
273 


Time. 


HW. 


tw. 


Localitme. 


h,  n. 
+10  06 
+10  20 
+10  25 


+10  20 
+  1  29 
+  350 


+ 

+ 


422 
602 


+  4  22 


-  1  09 

-  0  14 

-  0  49 
-040 


064 
0  49 


228 
1  08 
1  13 


1  84 
059 
029 
084 
0  24 


+  0  14 
+  0  21 
+  0  24 


h.  m. 
+10  08 
+10  22 
+10  27 


+10  24 
+  1  28 
+  3  49 


+  4  21 
+  606 
+  4  21 


1  10 
0  13 
050 
0  41 


-053 
-048 


227 
1  07 
1  12 


1  04 
029 
001 
006 
025 


+  026 
+  023 
+  086 


+  040 
+  0  59 
+  0  21 

+  062  , 

+  1  11 
+  1  83 

+  145 
+  1  47 
+  2  02 
+  222 
+  1  12 

+  207 
+  209 
+  2  14 
+  2  85 
+  1  24 

+  805 

+  820 

+  806 
+  748 

+  8  12 
+  804 

+  748 
+  763 
+  808 

+  806 
+  808 
+  823 

+  7  48 
+  724 

+  808 
+  749 

Height. 


HW. 


LW. 


Mean  Low 
WaJerSprings. 


I 


feet 
+0.8 
+2.3 
+8.4 


+0.5 
-0.6 
-2.3 


+0.2 
-0.2 
-L2 


+3.5 
+2.8 
+4.0 
+3.4 


+1.8 
+1.8 


-0.6 
-0.2 
+0.9 


-2.8 
-1.0 
-1.4 
-8.4 
-1.2 


+0.4 
+0.1 
+0.2 


+0.4 
+0.6 
+0.8 


+0.8 
+1.8 
+2.8 
+2.6 
+0.2 


-0.7 


-1.2 
-0.8 


-0.6 

-0.7 

0.0 


-0.6 
+0.4 


feet 
+0.2 
+0.8 
+0.4 


+0.1 
+0.8 
-0.3 


0.0 

0.0 

-0.2 


+0.6 
+0.4 
+0.6 
+0.4 


+0.2 
+0.2 


0.0 

0.0 

+0.1 


-0.4 
-0.2 
-0.2 
-0.6 
-0.2 


0.0 

-0.1 

0.0 


0.0 
0.0 
0.0 


+0.2 
+0.8 
+0.6 
+0.6 
0.0 


-0.1 


-0.2 
-0.2 


-o.a 

-0.1 
0.0 


-0.1 
0.0 


Ratio 

of 
ranges. 


I 


1.21 
1.62 
1.88 


1.15 
0.62 
0.44 


1.06 
0.97 
0.74 


1.91 
1.74 
2.06 
1.88 


1.47 
1.47 


0.85 
0.97 
1.26 


0.74 
0.92 
0.88 
0.67 
0.74 


1.83 
1.19 
1.26 


l.SS 
1.48 
1.68 


1.56 
2.15 
2.74 
2.59 
1.11 


0.69 


0.39 
0.S2 


0.67 
0.59 
0.96 


0.74 
1.28 
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1 

Inteiral. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

\ 

Varia- 
tion of 
the  com- 
pais. 

Mean. 

Tropie. 

Mean 
(Mn). 

X^ 

Neap 
(Npf. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inters 
val. 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

HWI. 

LWL 

HHWI. 

LLWI. 

Wett. 

1 

2 
8 

h.  fn. 
11  85 
11  60 
1155 

Am   III. 

528 
588 
643 

11805 
11466 
11  515 

528a 
548a 
548a 

4.1 
5.5 
6.4 

feet. 
5.5 
7.8 

8.5 

feet. 
2.5 
8.4 
8.9 

feet. 
4.2 
5.6 
6.5 

feet. 
0.5 
0.5 
0.6 

feet. 
0.8 
0.8 
0.3 

h,  911. 

feet. 
0.4 
0.5 
0.6 

feet. 
2.8 
8.6 
4.2 

feet. 
2.0 
2.7 
8.2 

o 

17.5 
17.0 
16.5 

4 

5 
6 

1160 
300 
520 

540 

9  10 

11  80 

11  45a 
2  54b 
5  115 

5456 

9  176 

11  416 

3.9 
2.1 
1.5 

5.2 
2.8 
2.0 

2.4 
1.8 
0.9 

4.0 
2.2 
1.6 

0.4 
0.8 
0.2 

0.3 
0.2 
0.2 

0.4 
0.3 
0.8 

2.6 
1.4 
1.0 

1.9 
1.0 
0.7 

24.5 
28.5 
22.0 

7 
8 
9 

560 
780 
560 

12  00 

1  20 

12  00 

5456 
7246 
5  416 

.12  066 

1  26a 

12  066 

8.6 
8.8 
2.5 

4.8 
4.4 
8.3 

2.2 
2.0 
1.5 

3.7 
3.4 
2.6 

0.4 
0.4 
0.3 

0.2 
0.2 
0.2 

0.4 
0.4 
0.3 

2.4 
2.2 
1.6 

1.8 
1.6 
1.2 

19.0 

.19.0 

19.0 

10 
11 
12 
18 

020 
1  15 
040 
060 

680 
727 
650 
700 

0  16a 

1  11a 
086a 
0  40a 

686a 
7  81a 
656a 
706a 

6.5 
5.9 
7.0 
6.4 

8.6 
7.8 
9.8 
8.5 

4.0 
8.6 
4.3 
8.9 

6.6 
6.0 
7.1 
6.5 

0.6 
0.5 
0.6 
0.5 

0.8 
0.8 
0.4 
0.8 

0.6 
0.5 
0.6 
0.6 

4.3 
8.9 
4.6 
4.2 

8.2 
2.9 
8.5 
8.2 

18.0 
17.5 
17.0 
16.6 

14 
15 

0  85 
040 

6  47 
652 

080a 
085a 

652a 
6  57a 

5.0 
5.0 

6.6 
6.6 

8.0 
8.0 

5.1 
5.1 

0.5 
0.5 

0.8 
0.8 

0.5 
0.5 

8.3 
8.8 

2.5 
2.5 

18.0 
17.5 

16 
17 
18 

11  30 
020 
0  15 

5  18 
682 
627 

11246 
0  14a 
009a 

525a 
638a 
638a 

2.9 
3.8 
4.8 

8.9 
4.4 
5.7 

1.8 
2.0 
2.6 

3.0 
8.4 
4.4 

0.4 
0.4 
0.4 

0.2 
0.2 
0.3 

« 

0.4 
0.4 
0.5 

2.0 
2.2 
2.8 

1.4 
1.6 
2.1 

22.5 
22.5 
21.5 

19 
20 
21 
22 
23 

030 
105 
185 
1  SO 
155 

642 
7  17 
745 
7  40 
807 

026a 
1  02a 
1  31a 
1  25a 
1  49a 

6  47a 

7  21o 

7  49a 
745a 

8  13a 

6.6 
8.2 
7.8 
6.0 
2.5 

8.8 

10.9 

10.4 

8.0 

8.8 

4.0 
5.0 
4.8 
8.7 
1.5 

6.7 
8.3 
7.9 
6.1 
2.6 

0.5 
0.5 
0.6 
0.4 
0.3 

0.3 
0.4 
0.4 
0.8 
0.2 

0.6 
0.6 
0.6 
0.6 
0.8 

4.4 
5.4 
5.2 
4.0 
1.6 

8.8 
4.1 
8.9 
8.0 
1.2 

15.5 
15.5 
15.0 
15.0 
14.5 

24 
25 
20 

200 
207 
2  10 

8  12 
8  19 
822 

2  11a 
2  18a 
220a 

760a 
759o 
808a 

1.8 
1.6 
1.7 

2.8 
2.1 
2.2 

1.2 
1.1 
1.1 

2.2 
1.9 
2.0 

0.6 
0.5 
0.5 

0.3 
0.3 
0.3 

0.7 
0.6 
0.6 

1.2 
1.0 
1.1 

1.0 
0.9 
0.9 

14.5 
14.5 
14.0 

27 
28 
29 

227 
2  46 
309 

8  39 
858 

9  21 

2S8a 
2«6a 
8  18a 

8  17a 

8  87a 

9  04a 

1.8 
2.0 
2.2 

2.8 
2.6 
2.8 

1.2 
1.8 
1.5 

2.2 
2.4 
2.6 

0.6 
0.6 
0.6 

0.3 
0.4 
0.4 

0.7 
0.7 
0.7 

1.2 
1.8 
1.4 

1.0 
1.1 
1.2 

13.0 
12.0 
10.5 

90 
81 
82 
88 
84 

383 
885 
360 
4  10 
800 

956 

9  57 

10  02 

10  28 

9  12 

886a 
8  87a 
8  52a 
4  12a 
308a 

g45a 
950a 
954a 
10  16a 
9036 

2.1 
2.9 
8.7 
8.5 
1.5 

3.0 
4.2 
5.4 
5.1 
2.2 

0.8 
1.1 
1.4 
1.4 
0.6 

2.2 
8.0 
3.9 
8.6 
1.6 

0.3 
0.3 
0.4 
0.3 
0.2 

0.1 
0.1 
0.1 
-     0.1 
0.1 

0.8 
0.8 
0.4 
0.8 
0.2 

1.5 
2.1 
2.7 
2.6 
1.1 

1.1 
1.5 
1.9 
1.8 
0.8 

9.5 
9.0 
9.5 
9.0 
9.0 

85 

955 

845 

10  00a 

8  27a 

0.8 

1.2 

0.3 

0.9 

0.2 

0.1 

0.2 

0.6 

0.4 

6.0 

86 
87- 

9  57 
940 

838 
830 

10  05a 
946a 

3  206 
3096 

0.4 
0.7 

0.5 
1.0 

0.3 
0.3 

0.9 
0.8 

0.2 
0.2 

0.0 
0.0 

0.2 
0.2 

0.3 
0.5 

0.4 
0.4 

3.5 
2.5 

88 
89 
40 

9  40 

945 

10  00 

380 
885 
860 

945a 

960a 

10  08a 

3  14a 
3  17a 
3  39a 

0.9 
0.8 
1.3 

1.3 
1.2 
1.9 

0.4 
0.3 
0.5 

1.0 
0.9 
1.4 

0.2 
0.2 
0.2 

0.0 
0.0 
0.1 

0.2 
0.2 
0.2 

0.6 
0.6 
1.0 

0.5 
0.4 
0.7 

2.0 
1.5 
1.5 

41 
42 

940 
9  15 

330 
815 

9  44a 
9  18a 

8  15a 
306a 

1.0 
1.7 

1.4 
2.6 

0.4 
0.7 

1.1 

1.8 

0.2 
0.2 

0.0 
0.1 

0.2 
0.2 

0.7 
1.2 

0.5 
0.9 

1.5 
4.0 

13163—10- 


-28 


484 


TABLE  3.— TIDAL  DIFFERENCES 


^ 
^ 


1 

2 


8 
4 

5 
6 
7 
8 
9 


10 
11 
12 
18 
14 


15 
16 


17 
18 
19 
20 


21 
22 
23 
24 
26 


26 
27 
28 
29 

80 
81 
82 
88 


84 
86 
86 
87 
88 

89 
40 
41 
42 
43 

44 
45 

46 
47 
48 


Station. 


EUKOPE  (Meditebbanean  Sea). 

OBEECE. 


Volo,  QulfofVolo 

Patras,  Gulf  of  Ck)rlnth 


AUBTBIA. 

Adriatic  Sea. 

KagusA 

Port  Comisa,  Lissa  Island. . . 

PortSebenico 

Port  Luflsin  Piccolo 

Port  Fiume 

PortPola 

Trieste 

ITALY  ANP  IBLANM. 

PortMalamocco 

Brindtoi 

Port  Augusta,  Sicily 

Valetta  Harbor,  Malta 

Naples 


PBANCE. 

Mediterranean  Sea. 


Toolon  .. 
Maneille 


BPAIK. 

Mediterranean  Sea. 

Valencia 

Malaga , 

OibnUtar,  Gibraltar  Strait 

TarljEa,  Gibraltar  Strait 

EUROPE  (WEST  COAFT). 

SFAIN— continued. 

Conll 

Cadis 

Salmedlna  Rocks 

Bonanza,  Guadalquivir  River 

Port  of  Huelva,  Odiel  River 

FOBTUQAL. 

Guadlana  River  Entrance 

Lagos 

Setu  ba  1 

Tagus  River  Entrance 

Lisbon  (Arsenal) ,  Tagus  River. . 

Penlche 

Port  Figueria,  Mondego  River . . 
Oporto,  Douro  River 

SPAIN— continued . 

North  and  west  coasts. 

Vlffo 

Salvora  Island,  Arosa  Bay 

Cape  Plnlsterre 

Port  Camarifias , 

Corufia , 

Ferrol 

Cedelra 

VI  vero 

Rlvadeo 

Avilee  River 

GijonBay 

San  Vicente  de  la  Barquera 

Suances,  San  Martin  de  la  Arena 

San  tander 

Santofia 


Geographic  portion.  |       S^^^SST  '" 


Lati- 
tude. 


North. 
o     / 

89  22 
88  15 


42  42 
48  08 
48  43 
44  88 
46  19 

44  53 

45  88 


46  20 
40  89 
87  18 
85  54 
40  50 


48  05 
48  18 


89  27 
86  48 
86  07 
86  00 


36  17 
86  31 
36  42 

86  48 

87  08 


37  10 

37  07 

88  31 

38  40 

38  42 

89  20 

40  09 

41  09 


42  15 
42  28 

42  68 

43  08 
43  28 

43  29 
43  89 
43  41 
43  88 
43  88 

43  84 
43  24 
43  27 
48  28 
48  28 


Longitude. 


Arc. 


Time. 


EasL 


22  58 
2144 


18  15 
16  06 
15  51 
14  26 
14  27 
18  48 
18  46 


12  19 
18  00 
15  14 
14  81 
14  16 


h,  m. 
182 
127 


1 
1 
1 
0 
0 
0 
0 


18 
04 
08 
58 
68 
56 
56 


0  49 

1  12 
1  01 
058 
0  57 


556 
521 


024 
0  21 


West. 


0  19 


4 

5 
5 


24 
21 
86 


6  15 
6  19 
6  26 
6  20 
6  50 


7  19 

8  88 

8  45 

9  15 

9  08 
9  23 
8  52 
8  41 


8  41 

9  01 
9  16 
9  09 


8  24 


8  16 
8  05 
82 
00 
56 


89 
25 
01 
8  47 
8  28 


0 
0 
0 
0 


01 
18 
21 
22 


0 
0 
0 
0 
0 


25 
25 
26 
26 
27 


0  29 
0  35 
085 
0  37 

0  87 
038 
0  35 
0  35 


035 
086 
037 
0  37 
084 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


88 
82 
80 
28 
24 

28 
18 
16 
15 
14 


Name. 


Colombo. 
Colombo. 


Colombo. 
Colombo. 


Lisbon... 
Lisbon... 
Lisbon... 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 


Ck>lombo 
Colombo 
Colombo 
Colombo 
Colombo 
Colombo 
Colosnbo 

Colombo 
Colombo 
Colombo 
Colombo 
Colombo 


Colombo... 
Colombo... 
Cape  Town 
Cape  Town 


Lisbon 
Lisbon 
Lisbon 
Lisbon 
Lisbon 

Lisbon 
Lisbon 
Lisbon 
Lisbon 

Lisbon 

Lisbon 

'Lisbon 

Lisbon 


Page. 


257 
257 


257 
257 
267 
257 
257 
257 
257 


257 
257 
257 
267 
267 


267 
257 


257 
257 
278 
278 


277 
277 
277 
277 
2T7 


277 
277 
277 
2T7 

277 
277 
277 
277 


277 
277 
277 
281 
281 

281 
281 
281 
281 
281 


RocheUe 281 

Rochelle ■    281 


Rochelle. 
Rochelle. 
Rochelle. 


281 
281 
281 


Tidal  dlfTerenoes. 


Time. 


HW. 


LW. 


Athens  Hme, 
tSPky  East. 


h.  tn. 
+7  28 
+1  58 


A.  in. 
+7  40 
+2  11 


Time  meridian^ 


+2  10 
+2  07 
+4  18 
+6  28 
+6  28 
+7  16 
+7  44« 


+8  87 
+129 
+110 
+1  25 
+7  29 


+2  25 
+2  87 
+4  68 
+7  06 

+7  18 
+8  06 
+8  31 


+9  82 
+1  42 
+128 

+1  88 
+7  89 


Paris  time^ 
t'W  EkuL 


+6  19 
+5  81 


+6  46 
+6  26 


QrecMoich  Utnt. 


+8  15 
+0  47 
+0  25 
+0  28 


-0  84 
-0  89 
-0  88 
+0  21 
+0  08 


+8  45 
+1  07 
+0  84 
+0  82 


-0  08 
-0  08 
-0  07 
+0  62 
+0  84 


LUhontbme^ 
ffi  IV  West 


-0  27 
-Oil 
+0  09 
-0  24 

000 
-0  28 
-0  21 
+0  09 


+0  04 
+0  20 
+0  40 
+0  07 

000 
+0  08 
+0  12 
+0  40 


Oreentpichtime, 


81 

17 


+1 
+1 
+1  18 
-0  16 
-0  19 


-0 
■0 
-0 
-0 
-0 

0 

-0 

-0 

0 

-0 


19 
21 
22 
28 
27 

28 
19 
21 
17 
28 


+2  02 
+1  48 
+1  49 
-0  06 
-0  09 

-0  09 
-0  11 
-0  12 
-0  18 
-0  17 


-0 
-0 
-0 
-0  07 
-0  19 


18 
08 
10 


Height 


HW. 


LW. 


Mean  Low 
WaterSprinffs. 


feet. 

+0.8 

-0.8 


-0.8 
+0.4 
-0.8 
-0.7 
-0.7 
+1.2 
0.0 


+L0 
-0.2 
-LO 
-1.0 
-0.8 


L2 
L2 


-0.3 
+0.8 
-0.8 
+0.8 


0.0 
+0.7 
-1.8 
-1.8 
-1.8 


0.0 
+0.8 
-0.4 
-1.4 

0.0 
-0.7 
+a4 
-1.8 


+0.8 
-0.8 
-1.0 
-L7 
-L5 

-1.5 
-L5 
-1.6 
-L9 
-8.9 

-2.4 
-5.2 
-4.0 
-1.8 
-8.4 


feet 
+0.1 
-0.2 


-0.2 

0.0 

-0.2 

-0.1 

-ai 

+0.2 

ao 


+0.2 
0.0 
-0.2 
-0.2 
-0.2 


-0.2 
-0.2 


-0.1 

0.0 

-0.2 

+0.2 


0.0 
+0.1 
-0.2 
-0.2 

-a  2 


0.0 
+0.2 

0.0 
-0.2 

0.0 

-ai 

0.0 

-a2 


+0.2 

-0.2 

-0.2 

0.0 

+ai 
ao 

+0.1 

+0.1 

0.0 

-0.8 

-0,2 
-0.7 
—0.5 
-0.1 
-0.8 


Ratio 
of 

ranges. 


1.19 
0.52 


0.60 
L26 
0.62 
0.59 
0.60 
L70 
1.04 


1.70 
0.88 
0.44 
0.84 

0.67 


0.38 
0.86 


0.89 
1.63 
0.82 
1.24 


1.00 
1.07 
0.88 
0.8S 
a88 


LOO 
1.06 
a97 
0.88 

1.00 
0.08 
L04 

ass 


1.06 

a«2 

0.91 

a86 
afl7 

0.88 
0.87 
0.86 
0.85 
0.71 

0.82 
0.64 
0.72 
0.90 
0.75 


AND  TIDAL  CONSTANTS. 


435 


M 
^ 


1 

2 


8 
4 

5 
6 
7 
8 
9 


10 
11 
12 
IS 
14 


15 
16 


17 
18 
19 
20 


21 
22 
23 
24 
25 


26 
27 
28 
29 

80 
81 
82 
S3 


84 
35 
86 

37 
38 

39 
40 
41 
42 
48 


Interval. 


Mean. 


HWI. 


A.  m. 
9  15 
840 


4  12 

400 
6  10 
8  10 
8  15 
900 
928 


10  15 
880 
800 

8  12 

9  15 


822 
7  81 


500 
2  15 
185 
1  82 


1  05 
100 
100 
200 
1  40 


1 
1 
2 
1 

2 
1 
1 
2 


46 
55 
15 
40 

04 
40 
45 
15 


800 
245 
45 
48 
48 


2 
2 
2 


2  44 
2  48 
2  44 
2  45 
2  45 


44 

250 

45 

800 

46 

800 

47 

805 

48 

255 

LWI. 


h.  fn. 
802 
958 


10  27 
10  80 


0 
2 
2 


20 
25 
85 


825 
850 


445 
9  48 
9  18 
925 
800 


224 
200 


11  80 
885 
755 
7  52 


7 
7 
7 


18 
18 
IS 


8  18 
7  58 


Tropic. 


HHWI. 


7  68 

808 

8  28 

7  63 

7  46 

768 

800 

828 

9  13 

858 

858 

856 

856 

8  57 

856 

8  67 

858 

858 

908 

9  14 

9  14 

9  18 

907 

h,  fn. 
9  18a 
346a 


428a 
403a 
6  16a 
8  15a 
820a 
903a 
928a 


10  18a 
884a 
804a 

8  18a 

9  21a 


848a 
7  51a 


5  18a 
224a 
129a 
1  26a 


1  Ola 
066a 

0  66a 

1  56a 
1  86a 


1 
1 
2 
1 

2 
1 
1 
2 


41a 
51a 
11a 
36a 

00a 
86a 
41a 
11a 


256a 
2  41a 
2  41a 
2  42a 
242a 


2 
2 
2 
2 
2 


4Sa 
42a 
48a 
44a 
44a 


LLWI. 


h»  tn. 
258a 
9  825 


9  475 
10  215 
-  0  01a 
2  07a 
2  17a 
8  16a 
840a 


486a 
9  815 
9  015 
9065 
2  41a 


1  45a 
122a 


11  08a 
8  18a 
8  02a 
759a 


7  22a 
7  17a 

7  17a 

8  17a 
7  57a 


802a 
8  ISa 
8  33a 
7  58a 


7 
7 
8 


51a 

58a 
06a 


8  34a 


9  17a 
903a 
903a 
8  59a 
8  59a 

900a 

8  69a 

9  00a 
9  Ola 
902a 


2  47a 

908a 

2  56<i 

9  19a 

2  56a 

9  19a 

8  02a 

923a 

2  52a 

9  12a 

Range  of  tide. 


Mean 

(Mn). 


feet. 
1.6 
0.7 


0.7 
1.7 
0.7 
0.8 
0.8 
2.3 
1.4 


2.8 
1.2 
0.6 
0.5 
0.8 


0.4 
0.5 


1.2 
2.2 
2.8 
4.2 


8.9 
9.5 
7.4 
7.4 
7.4 


8.9 
9.6 
8.6 

7.8 

8.9 
8.3 
9.3 
7.4 


9.6 

8.2 

8.1 

10.7 

10.8 

10.9 
10.8 
10.7 
10.5 

8.8 

10.2 
7.9 
8.9 

11.2 
9.8 


Spring 

(8g). 


feeL 
2.3 
1.0 


1.0 
2.4 
1.0 
1.1 
1.2 
3.4 
2.0 


8.8 
1.8 
0.9 
0.7 
1.0 


0.6 
0.6 


1.5 
2.9 
8.7 
6.6 


12.0 
12.8 
10.0 
10.0 
10.0 


12.0 
13.0 
11.6 
10.5 

12.0 
11.2 
12.5 
10.0 


13.0 
11.0 
10.9 
14.6 
14.8 

14.9 
14.8 
14.7 
14.4 
12.0 

13.5 
10.4 
11.7 
14.8 
12.3 


Neap 

(Np). 


feet. 
0.6 
0.3 


0.2 
0.7 
0.8 
0.8 
0.3 
0.9 
0.6 


0.9 
0.5 
0.2 
0.2 
0.5 


0.2 
0.8 


0.8 
1.5 
1.7 
2.6 


5.2 
6.6 
4.8 
4.3 
4.8 


5.2 
5.6 
5.0 
4.6 

5.2 
4.9 
5.4 
4.8 


5.6 
4.8 
4.7 
6.0 
6.1 

6.1 
6.1 
6.0 
6.9 
4.9 

6.8 
4.9 
5.5 
6.9 
5.7 


Great 
tropic 

(Qc). 


feet. 
1.7 
0.8 


1.0 
1.8 
0.8 
0.9 
0.9 
2.4 
1.5 


2.4 
1.8 
0.6 
0.5 
0.8 


0  6 
0.7 


1.5 
2.7 
2.9 
4.8 


8.9 
9.5 
7.4 
7.4 

7.4 


8.9 
9.6 
8.6 

7.8 

8.9 
8.8 
9.3 

7.4 


Tropic  diurnal 
inequality. 


11.1 
11.0 
10.9 
10.7 
9.0 

10.7 
8.3 
9.3 

11.7 
9.7 


HWQ. 


feet. 
0.2 
0.2 


0.4 
0.2 
0.2 
0.2 
0.2 
0.8 
0.2 


0.8 
0.2 
0.1 
0.1 
0.1 


0.8 
0.3 


0.4 
0.6 
0.4 
0.4 


0.7 
0.7 

a.  6 

0.6 
0.6 


0.7 
9.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.6 


0.4 
0.4 
0.4 
0.4 
0.4 

0.8 
0.7 
0.7 
0.8 
0.7 


LWQ. 


feet. 
0.1 
0.0 


9.6 

0.7 

8.2 

0.7 

8.1 

0.7 

10.9 

0.4 

11.0 

0.4 

0.2 
0.1 
0.0 
0.0 
0.0 
0.1 
0.1 


0.1 
0.0 
0.0 
0.0 
0.0 


0.2 
0.2 


0.2 
0.4 
0.2 
0.8 


0.4 
0.4 
0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 


0.4 
0.4 
0.4 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.5 
0.5 
0.5 
0.5 
0.5 


Diurnal  wave. 


Mean  sea- level 
above  plane  of— 


Tropic 
HW 

intei^ 
val. 


h.  tn. 


Tropic 
range. 


4  18 


10  28 
9  49 


24  12 


feet 
0.2 
0.2 


0.5 
0.2 
0.2 
0.2 
0.2 
0.8 
0.2 


0.8 
0.2 
0.1 
0.1 
0.1 


0.8 
0.8 


0.5 
0.7 
0.4 
0.6 


0.9 
0.9 
0.8 
0.8 
0.8 


0.9 
0.9 
0.9 
0.8 

0.9 
0.9 
0.9 
0.8 


Predic- 
tions. 


0.9 
0.9 
0.9 
0.4 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.9 
0.8 
0.9 
1.0 
0.9 


feet. 
1.2 
0.5 


0.5 
1.2 
0.5 
0.6 
0.6 
1.7 
1.0 


1.6 
0.9 
0.4 
0.4 
0.5 


0.8 
0.8 


0.8 
1.4 
1.8 
2.8 


6.0 
6.-4 
5.0 
5.0 
5.0 


6.0 
6.5 
5.8 
5.2 

6.0 
5.6 
6.2 
5.0 


Tropic 
LLW. 


Varia- 
tion of 
the  com- 
pass. 


6.5 
5.5 
5.4 
7.8 

7.4 

7.4 
7.4 
7.4 
7.2 
6.0 

6.8 
5.2 
5.8 
7.4 
6.2 


feet. 
0.8 
0.4 


0.4 
0.9 
0.4 
0.4 
0.4 
1.2 
0.7 


1.2 
0.6 
0.8 
0.2 
0.4 


0.3 
0.8 


0.7 
1.2 
1.4 
2.1 


4.4 
4.7 
8.7 
3.7 
8.7 


4.4 
4.8 
4.8 
3.9 

4.4 

4.1 
4.6 
8.7 


4.8 
4.1 
4.0 
5.6 
5.5 

5.6 
6.5 
5.5 
5.4 
4.6 

5.3 
4.1 
4.6 

5.8 
4.8 


WetL 

o 

5.0 
5.5 


7.0 
7.5 
8.0 
8.5 
8.5 
8.5 
8.5 


9.5 
7.0 
7.6 
7.5 
8.0 


11.6 
12.0 


18.5 
14.5 
14.5 
15.0 


15.0 
15.0 
16.0 
15.0 
15.5 


15.5 
16.0 
16.0 
16.5 

16.6 
16.5 
16.5 
16.5 


17.0 
17.0 
17.6 
17.6 
17.0 

17.0 
17.0 
17.0 
16.5 
16.0 

16.0 
16.5 
16.5 
16.5 
15.0 


486 


TABLE  3.— TIDAL  DIFFERENCES 


Geogmpblc  position. 


B 


1 

2 
8 
4 

5 


6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
28 
24 

25 
26 
27 
28 
29 

30 
31 
82 
83 
84 

35 
88 
87 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 


50 
51 
52 
58 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 


Station. 


Standard  port  for 
reference. 


Tidal  differences. 


Lati- 
tude. 


EUROPE  (Wbbt  Coabt)— Ck)nfd. 

SPAIN— continued. 
North  and  toett  eocwto— -Continued. 


Castro  Urdiales 

Bilbao  River  Entrance 

Bilbao 

Lequeitlo. 


PBAMCE— continued. 

Bay  of  Biacay. 

St.  Jean  de  Luz  (Fort  Socoa) 

Boucaut,  Adour  River 

Cape  Peret 

Arcachon  Baain 


Cordouan  Light,  Gironde  River. 

Royan,  Qironde  River 

Montagne,  Gironde  River 

Mar^cnale,  Ginmde  River 

Pauillac,  Gironde  River 


Blaye,  Gironde  River 

Bordeaux,  Gironde  River 

Marennefl,  Seudre  River  Entrance 

He  d' Aix,  Charente  River 

Rochefort,  Charente  River 


ROCHKLLB 

St.  Martin,  He  de  R« 
Lee  Sables  d'Olonne. 

St.  GlUes 

Isled'Yeu 


Fromantine  Channel 

Port  I'Herbandiere,  Moirmoutier  I 

Port  Pomic 

St.  Nasaire,  Loire  River 

Paimboeuf,  Loire  River 


Pellerin,  Loire  River. 
Nantes,  Loire  River .. 

Pouliguen 

Croisic 

Penerf,  Vilaine  River 


Port  Nsvalo,  Qaiberon  Bay. . . . 

Vannes 

Anray 

Crac'h  River 

Port  Haliguen,  Qaiberon  Bay. 


Hoedio  Island 

Port  le  Palais,  Belle  Isle. 

Port  Louis 

liorien  t 

Concameau 


Glenan  Islands 

Benodet,  Odet  River 

Loctudy 

Penmarch 

Audi^me 


I 


English  Channel. 


IsledeSein... 
Douamenez . . 

Camaret 

Brest 

Port  Conquet. 


Mol^ne 

Ushant  or  Ouessant  Island 

Abervrach 

IsIedeBas 

Roscoff 


Morlaix 

Ploumanach 

Plougrescant,  Tr6guier  River. 

Tr^uier,  Tr^guier  River 

Heaux  Light 


North. 
o    / 

48  24 
43  23 
43  16 
43  23 
San  Sebastian 43  19 


48  24 
48  84 
44  88 

44  40 

45  85 

45  87 

46  28 
46  19 
45  12 

45  07 

44  50 

45  48 

46  OL 

45  57 

46  09 
46  12 
46  29 
46  42 
46  43 

46  58 

47  02 
47  07 
47  16 
47  17 

47  13 
47  12 
47  16 
47  18 
<7  81 

47  83 
47  40 
47  41 
47  84 
47  29 

47  20 
47  21 
47  42 
47  45 
47  53 

^  46 
47  52 
47  50 

47  48 

48  01 


48  03 
48  06 
48  17 
48  23 
48  22 

48  19 
46  28 
48  37 
46  45 
48  43 

48  40 
48  60 
48  51 
48  46 
48  55 


Longitude. 


Arc. 


Time. 


Weal. 


3  16 
304 
56 
34 
00 


2 
2 
2 


1 
1 
1 
1 

1 
1 
0 
0 
0 

0 
0 
1 
1 
0 


40 
81 
14 
09 

10 
02 
48 
46 
45 

40 
84 

09 
11 

58 


109 
1  22 
1  48 

1  57 

2  23 


2 
2 
2 
2 
2 

1 
1 
2 
2 
2 


09 
18 
07 
12 
03 

45 
83 
25 
81 
80 


255 
245 
2  58 
800 
806 

2  52 
809 
8  21 
8  22 
8  54 

4  02 

407 
4  10 
4  23 
4  83 


4  52 
4  19 
4  86 

480 

4  47 

455 
508 
4  35 
4  02 
359 


h.m, 
0  13 
0  12 
0  12 
0  10 
008 


007 
006 
0  05 
005 

005 
004 
008 
008 
003 


03 
02 
05 
05 
04 


005 
005 
0  07 
008 
0  10 

009 
009 
008 
0  09 
008 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


07 
06 
10 
10 
10 

12 
11 
12 
12 
12 

11 
18 
18 
13 
16 


0  16 
0  16 
0  17 
0  18 
0  18 


0 
0 
0 
0 
0 


19 
17 
18 
18 
19 


020 
0  21 
0  18 
0  16 
0  16 


8  53 

0  16 

8  29 

0  14 

8  11 

0  13 

8  14 

0  13 

8  05 

0  12 

Name. 


Page. 


Rochelle 281 

Rochelle 281 

Rochelle 281 

Rochelle 281 

Rochelle 281 


Rochelle ;  281 

Rochelle i  281 

Rochelle 281 

Rochelle |  281 

Rochelle 281 


Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 


281 
281 
281 
281 


Rochelle 281 

Rochelle 281 

Rochelle |  281 

Rochelle 281 

Rochelle 281 


Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 
Rochelle. 


281 
281 
281 
281 
281 


Rochelle I  281 

Rochelle I  281 

Rochelle i  281 

Rochelle I  281 

Rochelle ;  281 

Rochelle 281 

Rochelle 281 

Rochelle 281 

Rochelle 281 

Rochelle 281 

Rochelle 281 

Rochelle 281 


Rochelle. 
Rochelle. 
Rochelle. 

Rochelle. 
Rochelle. 

Brest 

Brest 

Brest 


Brest 
Brest 
Brest 
Brest 
Brest 


Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 

Brest 
Brest 
Brest 
Brest 
Brest 


281 
281 
281 

281 
281 

285 
286 
285 

286 
285 
285 
285 
285 


285 
285 
285 
285 
285 

285 
285 
285 
285 
285 

285 
285 
285 
285 
285 


Time. 


HW. 


LW. 


QreenuHtA  time. 

h.  fa. 
-0  24 
-0  54 
-0  50 
-0  26 
-0  27 


Paris  time, 
g^  SO'  East. 


h.  m.  1 

-0  84 

-0  55 

-0  45 

-0  32 

-0  84 

-0  14 
+0  13 
+0  27 
+1  02 

+0  12 
+0  14 
+0  49 
+1  10 
+1  26 

+1  52 
+8  04 
+0  02 
+0  01 
+0  21 

000 

-0  28 

-0  01 

0  00 

000 

-0  19 
-0  14 
-0  20 
+0  16 
+0  58 

+1  89 
+2  28 
-0  08 
+0  07 
+0  12 

+0  29 
+2  80 
+0  44 
+0  14 
+0  19 

+0  03 
+0  10 
-0  23 
-0  19 
-0  25 

-0  25 
-0  10 
-0  04 
-0  18 
-0  19 


+0  03 
-0  04 
+0  12 
000 
+0  08 

+0  24 
+0  15 
+0  87 

+1 
+1 


10 
15 


+1  85 
+1  48 
+1  47 
+157 
+2  07 


•fl 
+1 
+1 


Height. 


.HW. 


Ratio 

of 
ranges. 


LW. 


Mean  Low 
Water  Springs. 


feeL 

-8.9 

-3.2 

-6.5 

-5.1 

-4.0 


-0  10 
+0  22 
+0  42 
+1  18 

+0  27 
+0  88 
+1  29 
+2  00 
+2  27 

+8  07 
+8  08 
+0  16 
-0  04 
+0  28 

000 
-0  08 
+0  20 
+0  19 
+0  19 

-0  01 
+0  04 
-0  02 
+0  84 

+1  16 

+2  04 
+  806 
+0  17 
+0  26 
+0  82 

+0  49 
+2  61 
+1  04 
+0  84 
+0  89 

+0  26 
+0  82 
-0  18 
-0  14 
-0  20 

-0  20 
-0  04 
000 
-Oil 
-0  14 


+0  09 
+0  02 
+0  17 
000 
+0  11 

+0  27 
+0  18 
+0  40 

+1 
+1 


18 
18 


88 
46 
60 


+2  00 
+2  09 


-8.4 
-6.9 
-8.2 
-8.1 

+0.5 
+0.4 
+0.8 
+0.4 
+L6 

+0.8 
-0.9 
-2.7 
+0.8 
+0.4 

0.0 
+0.5 
-8.1 
-1.6 
-L8 

-8.2 
+0.4 
+0.2 
+0.3 
+0.7 

+0.1 
+0.2 
+0.8 
+0.4 
+0.6 

+0.8 
-0.4 
0.0 
+0.4 
+0.6 

+0.4 
+0.8 
-6.0 
-5.0 
-6.9 

-6.8 
-8.8 
-8.8 
-6.6 
-7.4 


-2,0 
-1.0 
-L2 
0.0 
-0.2 

-as 

-0.6 

+L0 
+2.2 
+2.1 

+8.2 
+8.2 
+4.6 
+2.8 
+9.4 


feeL 

-0.4 

-0.2 

-0.8 

-0.7 

-0.5 


-0.3 
-0.8 
-0.4 
-0.3 

+0.2 
+0.2 
+0.1 
+0.2 
+0.8 

+0.1 
-0.1 
-0.8 
+0.1 
+0.2 

0.0 
+0.2 
-0.8 
-0.1 

0.0 

-0.8 
+0.2 
+0.1 
+0.1 
+0.2 

+0.2 
+0.1 
+0.1 
+0.2 
+0.2 

+0.1 
0.0 
+0.1 
+0.2 
+0.1 

+0.2 
+0.1 
-0.8 
-0.8 
-0.9 

-0.8 
-0.6 
-0.6 
-0.8 
-LO 


-0.4 
-0.2 
-0.2 
0.0 
-0.2 

-0.1 
-0.2 
0.0 
+0.2 
+0.8 

+0.4 
+0.4 
+0.6 

+a4 

+L4 


0.72 
0.78 
O.M 
0.65 
0.73 


0.75 
0.51 
0.77 
0.77 

1.02 
1.02 
1.02 
1.02 
LIO 

L02 
0.94 
0.81 
L02 
1.02 

1.00 
L02 
0.77 
0.88 
0.90 

0.77 
L02 
1.01 
1.02 
1.04 

0.99 
LOl 
1.02 
1.02 
L02 

1.02 
0.97 
0.99 
1.02 
1.03 

1.02 
1.02 
0.71 
0.71 
0.66 

0.67 
0.79 
0.78 
0.68 
0.67 


0.86 
0.94 
0.9S 
1.00 
0.99 

0.99 
0.917 
1.06 
1.18 
1.12 

1.18 
1.30 
1.27 
1.16 
1.64 
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Interval. 

Range  of  tide. 

Tropic  diurnal    ninrnfti  w«iva 
InequalHy.     |  »i^^»*  ^^^^e. 

Mean  sea  level 
aboveplaneof— , 

1 

Varia- 

, 

B 

Mean. 

1 

Tropic. 

Mean 

(Mn). 

W 

Neap 

(Np). 

Great 
tropic 
<GC). 

HWQ. 

LWQ. 

Tropic 

HW 

Inter- 

1 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

s 
2; 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

• 
WetL 

A.  HI. 

h.m. 

h.  m. 

A.  tn. 

feet. 

feet. 

fed. 

feet. 

fed. 

feet. 

Jufm. 

fed. 

fed. 

fed. 

o 

1 

260 

908 

246a 

908a 

6.9 

11.8 

5.5 

9.8 

0.7 

0.6 

0.9 

5.9 

4.6 

15.0 

2 

8  10 

982 

3  07a 

988a 

9.4 

12.7 

5.9 

10.0 

0.7 

0.6 

0.9 

6.4 

6.0 

16.0 

8 

820 

9  42 

8  16a 

945a 

6.7 

8.9 

4.1 

7.1 

0.6 

0.4 

0.7 

4.4 

8.5 

16.0 

4 

2  56 

905 

2  52a 

9  10a 

6.0 

10.5 

4.9 

8.4 

0.7 

0.6 

0.8 

5.2 

4.2 

15.0 

5 

255 

905 

2  51a 

9  10a 

8.9 

11.7 

6.5 

9.8 

0,7 

0.6 

0.9 

5.8 

4.6 

14.5 

6 

807 

9  14 

804a 

9  18a 

9.3 

12.8 

6.8 

9.8 

0.7 

0.6 

0  47 

0.9 

6.2 

4.8 

14.5 

7 

886 

947 

8  81a 

952a 

6.3 

8.8 

8.9 

6.6 

0.6 

0.4 

0.7 

4.2 

8.8 

14.6 

3* 

850 

10  08 

8  46a 

10  18a 

9.6 

12.6 

5.9 

10.0 

0.7 

0.5 

0.9 

6.3 

6.0 

14.5 

425 

10  44 

4  21a 

10  49a 

9.6 

12.7 

5.9 

10.0 

0.7 

0.6 

0.9 

6.4 

6.0 

.   14.6 

w 

885 

968 

8S2a 

9  67a 

12.7 

16.8 

7.8 

12.6 

0,7 

0.6 

0.9 

8.4 

6.8 

14.5 

11 

888 

10  85 

886a 

10  09a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.8 

14.5 

12 

4  14 

10  67 

4  lia 

UOla 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.8 

6.8 

14.6 

13 

4  85 

11  28 

4  82a 

11  32a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.4 

6.3 

14.6 

14 

4  51 

1166 

449a 

11  59a 

13.7 

18.1 

8.4 

18.8 

0.8 

0.6 

0.9 

9.0 

6.8 

14.6 

15 

5  17 

010 

5  14a 

0  14a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8.8 

6.8 

14.6 

16 

689 

9  12 

6  27a 

0  16a 

11.6 

15.8 

7.1 

11.7 

0.7 

0.6 

0.9 

7.6 

6.8 

14.5 

17 

825 

942 

822a 

946a 

10.0 

13.2 

6.2 

10.1 

0.6 

0.4 

0.8 

6.6 

6.0 

14.5 

18 

827 

9  22 

826a 

926a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0  57 

0.9 

8.8 

6.8 

14.5 

19 

845 

965 

842a 

969a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

6.4 

6.8 

14.6 

20 

828 

986 

320a 

980a 

12.4 

16.2 

7.7 

12.6 

0.7 

0.6 

1  15 

0.9 

8.1 

6.2 

14.6 

21 

800 

92B 

2  57a 

9  27a 

12,7 

16.8 

7.6 

12.8 

0.7 

0.6 

0.9 

8.4 

6.8 

16.0 

22 

820 

944 

8  17a 

946a 

9.6 

12.7 

5.9 

9.7 

0.6 

0.4 

0.8 

6.4 

4.8 

16.0 

23 

820 

942 

3  17a 

946a 

10.9 

14.4 

6.7 

11.0 

0.7 

0.4 

0.8 

7.2 

6.4 

15.0 

24 

8  18 

940 

3  16a 

944a 

11.1 

14.7 

6.8 

11.2 

0.7 

0.4 

0.8 

7.4 

6.5 

16.5 

S5 

800 

921 

2  67a 

925a 

9.5 

12.6 

5.8 

9.6 

0.6 

0.4 

0.8 

6.8 

4.7 

16.5 

20 

806 

996 

802a 

980a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.8 

16.6, 

27 

800 

9  21 

2  57a 

.  92da 

12.5 

16.5 

7.7 

12.6 

0.7 

0.5 

0.9 

8.2 

6.2 

15.5 

28 

885 

966 

8  82a 

10  00a 

12.6 

16.6 

7.7 

12,7 

0.7 

0.5 

0.9 

8.3 

6.8 

15.6 

29 

4  18 

10  89 

4  15a 

10  48a 

12.9 

17.0 

7.9 

18.0 

0.7 

0.6 

0.9 

6.6 

6.4 

16.5 

ao 

1      5  00 

11  38 

4  57a 

1182a 

12.3 

16.3 

7.6 

12.4 

0.7 

0.6 

0.9 

8.2 

6.1 

16.0 

81 

550 

12  88 

5«ra 

12  82a 

12.5 

16.5 

7.7 

12.6 

0.7 

0.6 

0.9 

8.2 

6.2 

16.0 

92 

8U 

986 

8  12a 

9  42a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

6.8 

6.8 

16.5 

83 

825 

9  47 

3  22a 

9  51a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.5 

0.9 

8.4 

6.3 

15.5 

84 

880 

968 

8  27a 

9  67a 

;      12.7 

16.8 

7.8 

12.8 

0.7 

0.6 

0.9 

8.4 

6.Z 

16.5 

85 

1      345 

10  86 

342a 

10  12a 

12.6 

16.6 

7.7 

12.7 

0.7 

0.6 

0.9 

8,8 

6.8 

16.0 

86 

5  47 

12  11 

644a 

12  15a 

12.0 

15.8 

7.4 

12.1 

0.7 

0.6 

0.9 

7.9 

6.9 

16.5 

87 

400 

10  28 

3  57a 

10  27a 

12.3 

16.2 

7.6 

12.4 

0.7 

0.6 

0.9 

8.1 

6.1 

16.0 

88 

880 

966 

8  27a 

9  57a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.8 

16.0 

89 

385 

966 

3  82a 

10  02a 

12.8 

16.9 

7.9 

12.9 

0.7 

0.6 

0.9 

8.4 

6.4 

16.0 

40 

1      820 

946 

8  17a 

960a 

12.6 

16.7 

7.7 

12.7 

0.7 

0.6 

0.9 

8.4 

6.8 

16.5 

41 

'      825 

960 

822a 

954a 

12.6 

16w6 

7.7 

12.7 

0.7 

0.5 

0.9 

8.8 

6.8 

16.0 

42 

805 

9  82 

308a 

986a 

10.4 

18.8 

6.8 

10.6 

0.6 

0.5 

0.7 

6.9 

6.0 

16.0 

43 

809 

986 

8  07a 

9  40a 

10.4 

13.8 

6.8 

10.6 

0.6 

0.5 

0.7 

6.9 

5.0 

16.0 

44 

800 

927 

2  58a 

9  81a 

9.7 

12.9 

5.9 

9.9 

0.6 

0.4 

0.7 

6.4 

4.7 

16.5 

45 

300 

927 

258a 

9  31a 

9.8 

13.0 

6.0 

10.0 

0.6 

0.5 

0.7 

6.5 

4.8 

16.5 

46 

8  15 

943 

2  18a 

9  47a 

11.6 

15.3 

7.1 

11.8 

0.7 

0.6 

0.8 

7.6 

6.6 

16.5 

47 

320 

946 

2  16a 

960a 

11.5 

15.2 

7.0 

11.7 

0.7 

0.6 

0.8 

7.6 

6.6 

16.5 

46 

305 

984 

2  08a 

986a 

10.0 

13.3 

6.1 

10.2 

0.6 

0.6 

0.7 

6.6 

4.8 

16.5 

49 

304 

9  81 

3  02a 

985a 

8.4 

11.1 

6.1 

8.6 

0.6 

0.4 

0.7 

5.6 

4.1 

16.5 

80 

325 

968 

328a 

966a 

18.0 

17.2 

7.9 

12.8 

0.7 

0.6 

0.8 

8.6 

6.4 

17.0 

61 

320 

948 

3  16a 

9  51a 

18.8 

18.3 

8.4 

18.6 

0.7 

0.6 

0.9 

9.2 

6.8 

16.5 

52 

886 

19  02 

888a 

10  05a 

13.7 

18.2 

8.8 

18.6 

0.7 

0.6 

0.9 

9.1 

6.8 

17.0 

68 

828 

945 

8  21a 

948a 

14.7 

19.5 

9.0 

14.6 

0.8 

0.4 

106 

0.9 

9.8 

7.2 

17.0 

54 

330 

955 

826a 

958a 

14.6 

•  19.3 

8.9 

14.4 

0.8 

0.6 

0.9 

9.6 

7.1 

17.0 

65 

845 

10  10 

848a 

10  13a 

14.5 

19.2 

8.8 

14.8 

0.8 

0.6 

0.9 

9.6 

7.1 

17.0 

66 

885 

10  00 

888a 

10  03a 

14.3 

18.9 

8.7 

14.1 

0.8 

0.6 

0.9 

9.4 

7.0 

17.0 

!  67 

400 

10  15 

356a 

10  28a 

15.6 

20.6 

9.5 

15.4 

0.8 

0.6 

0.9 

10.3 

7.6 

17.0 

58 

435 

11  00 

4  88a 

11  03a 

16.6 

22.0 

10.1 

16.4 

0.6 

0.6 

0.9 

11.0 

8.1 

16.5 

60 

440 

11  05 

4  a6a 

11  06a 

16.5 

21.9 

10.0 

16.8 

0.6 

0.6 

0.9 

11.0 

8.1 

16.5 

60 

500 

11  25 

456a 

11  28a 

17.4 

23.1 

10.6 

17.2 

0.8 

0.6 

1.0 

11.6 

8.6 

16.5 

61 

5  10 

1185 

506a 

11  86a 

17.6 

23.3 

10.7 

17.4 

0.8 

0.6 

1.0 

11.6 

8.6 

16.5 

82 

516 

11  40 

5  13a 

11  43a 

18.7 

24.8 

11.4 

18.6 

0.9 

0.6 

1.0 

12.4 

9.2 

16.0 

'68 

525 

11  60 

528a 

11  53a 

17.1 

22.7 

10.4 

16.9 

0.8 

0.6 

0.9 

11.4 

8.4 

16.0 

64 

586 

12  00 

583a 

12  02a 

22.7 

80.4 

18.8 

22.2 

1 

0.8 

0.9 

1.1 

15.2 

1 

11.1 

16.0 

438 


TABLE  3.— TIDAL  DIFFERENCES 


5 

S 

d 


1 

2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 

27 
28 
29 


80 
81 
82 
83 
84 

85 
86 
87 
88 

89 
40 
41 
42 


43 

44 
45 
46 
47 

48 
49 
50 
51 
52 

58 
54 
55 
56 
57 

58 

59 
60 
61 
62 


Station. 


EUROPE  (Wbbt  Coaot)— Cont'd. 

FR  A  NCB>-continued. 

Englith  CAann«{— Continued. 

Brehat 

L^zardrieux 

Palmpol 

Portrieu  x 

Btnic  Harbor 

L4flra4  or  Port  de  St.  Brleuc 

Danoaet 

Erquy  

St.Malo.-. 

Cancale 

Granville 

R^^nevllle 

St.  Germain 

Carteret 

Dielette 

Chauaey  IslandB 

Lee  Minqulers 

St.  Holier,  Jersey  Island 

St.  Peter  Port,  Guernsey  Island... 
Casquets  Islands 

Aldernev,  Aldemey  Island 

Omonville 

Cherbourg 

Barfleur 

LaHouge 

Port-en-Bessin 

Courseulles 

Oystreham 

Dives 

Havrk,  Seine  River 

Honfieur,  Seine  River , 

Quillebceuf ,  Seine  River 

Fecamp 

St.  Valery-en-Caux 

Dieppe 

Treporl 

St.  Valery-sur-Somme 

Boulogne 

CapeGriznez 

Calais 

Gravelines 

Dunkerque 

THE  BRITISH  ISLANDS. 

Scotland,  eatt  eo<ul. 


Duncansby  Head. 

Wick 

Doomoch  Road  . . 

Cromarty 

Inverness 


Geographic  position. 


Banff 

Peterhead . . 
Aberdeen... 
Stonehaven 
Montrose... 


Arbroath 

Tay  River  Entrance 

Dundee 

Fife  Ness 

Burntisland,  Firth  of  Forth. 


Lati- 
tude. 


North. 

o     ' 

48  61 
48  48 
48  47 
48  89 
48  86 

48  32 
48  80 
48  88 
48  39 
48  40 

48  50 

49  00 
49  14 
49  22 
49  83 

48  52 

48  59 

49  10 
49  27 
49  43 

49  43 
49  48 
49  89 
49  40 
49  34 

49  21 
49  20 
49  17 
49  18 


49  29 
49  25 
49  28 
49  46 
49  52 

49  56 

50  04 
50  11 
60  44 

60  52 

60  68 

61  01 
61  08 


68  89 
68  26 
67  52 
67  41 
67  28 

57  40 
57  80 
57  09 
56  58 
56  42 

56  83 
56  27 
56  28 
56  17 
66  04 


AUoa;  Firth  of  Forth 66  08 

-  -     -  55  59 

55  59 

56  00 


Granton,  Firth  of  Forth 
Edinburgh  (Leith),  Firth  of  Forth. 

Dunbar 

Eyemouth 56  52 


Longitude. 


Arc. 


Time. 


0  f 

8  00 
8  01 
302 
2  49 
2  49 

248 
286 
226 
202 

1  51 


Wett. 

h.  m. 


1 
1 
1 
1 
1 

1 
2 
2 
2 
2 


86 
85 
85 
47 
52 

49 
04 
07 
32 
28 


212 
1  61 
187 
1  16 
1  16 

046 
027 
016 
005 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


12 
12 
12 
11 
11 

11 
10 
10 
08 
07 


0  06 
0  06 
0  06 
0  07 
0  07 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


07 
08 
08 
10 
10 

09 
07 
06 
06 
05 


003 
002 
0  01 
000 


E(Ut, 

06 
18 
31 
22 
42 


0 
0 
0 
0 
0 

1 
1 

1 
1 

1 
1 
2 
221 


05 
22 
88 
85 

35 
51 
06 


0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 


00 
01 
02 
01 
03 

04 
06 
07 
06 

06 
07 
06 
09 


WluL 


300 
305 
4  02 
402 
4  14 


2 
1 
2 
2 
2 


81 
46 
07 
12 
26 


235 
248 
258 
285 
814 

862 
815 
810 
281 
205 


Standard  port  for 
reference. 


012 

012 

0  16 

0  16 

0  17 

0  10 

007 

008 

009 

0  10 

0  10 

Oil 

012 

0  10 

018 

0  15 

Ql8 
(  18 

(  10 

008 

Name. 


Page. 


Brest . 
Brest. 
Brest . 
Brest . 
Brest . 

Brest . 
Brest . 
Brest. 
Brest. 
Brest . 

Brest . 
Brest . 
Brest . 
Brest . 
Brest . 

Brest . 
Brest . 
Brest. 
Brest . 
Brest . 

Brest . 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Havre 
Havre 
Havre 

Havre 
Havre 
Dover 
Dover 

Dover 
Dover 
Dover 
Dover 


Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 

Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 
Edinburgh 


286 
286 
286 
285 
286 

285 
2H5 
286 
286 
285 

285 
285 
285 
285 
285 

285 
285 
286 
286 
285 

285 
289 
289 
289 
289 

289 
289 
289 
289 


289 
289 
289 
289 
289 

289 
289 
309 
309 

309 
309 
309 
309 


298 
298 
293 
298 
298 

293 
293 
298 
293 
296 

298 
296 
296 
293 
293 

293 
293 
298 
298 
293 


Tidal  differences. 


Time. 


HW. 


LW. 


Paris  timef 
tl°W  EasL 


h,  ffi. 
+2  04 
+2  06 
+2  09 
+2  10 
+2  12 


10 
06 


+2 
+2 
+2  08 
+2  10 
+2  08 


+2  15 
+2  22 
+2  27 
+2  35 
+2  47 

+2  21 
+2  13 
+2  36 
+2  41 
+2  49 

+2  49 


65 
27 


-1 
-1 
-0  44 
-0  45 


-0  40 
-0  21 
-Oil 
-0  02 


000 
+0  07 
+0  34 
+104 
+129 

+165 
+2  04 
+0  87 
+0  18 

+0  17 
+0  38 
+0  57 
+0  55 


h,  7n. 
+2  07 
+2  09 
+2  12 
+2  16 
+2  20 

+2  24 
+2  22 
+2  27 
+2  84 
+2  84 

+2  87 

+2  89 
+2  41 
+2  44 
+2  59 


+2 
+2 
+2 
+2  89 
+2  47 


33 
06 
30 


+2  47 
-8  07 
-2  24 
-182 
-124 

-1  11 
-0  46 
-0  15 
-0  07 


000 
+0  04 
+0  19 
+0  49 
+122 

+188 
+1  85 
+0  28 
+0  04 

+0  08 
+0  24 
+0  26 
+0  07 


Oreemidch  time. 


-4  26 
-8  16 
-2  32 
-2  87 
-151 

-145 
-142 
-115 
-104 
+0  04 

-0  38 
-0  06 
+0  21 
-0  08 
+014 

+120 
+0  10 

000 
-0  05 

000 


-4  29 
-8  19 
-2  85 
-2  40 
-164 

-148 
-145 
-118 
-107 
+0  01 

-0  41 
-0  09 
-0  18 
-0  06 
+0U 

+117 
+0  07 
000 
-0  06 
-0  08 


Height. 


HW. 


LW. 


Mean  Low 
Water  8prinff». 


Ratio 

of 
ranges, 


feeL 
+  9.4 
+11.0 
+10.4 
+10.1 
+  9.0 

feet 

+1.4 

+1.6 

+1.6 

+1.5 

+1.4 

+10.8 
+10.4 
+11.6 
+14.2 
+14.5 

+1.6 
+L6 
+L8 
+2.2 
+2.7 

+15.0 
+18.2 
+12.2 
+  9.8 
+  6.2 

+2.2 
+2.0 
+L8 
+1.4 
+L0 

+18.2 
+13.2 
+10.1 
+  5.6 
-  8.6 

+2  0 
+2.0 
+1.5 
+0.8 
+0.6 

-  2.2 

-  6.6 

-  4.4 

-  5.0 

-  8.8 

-0.2 
-0.6 
-0.4 

-a  4 

-0.2 

-  2.4 

-  2.4 

-  1.4 

-  1.4 

0.0 

-a  2 

-0.2 
-0.2 

0.0 
+  0.8 
-11.6 
+  0.7 
+  8.8 

0.0 
+0.1 
-1.4 
-H).! 

+a6 

+  4.2 
+  5.2 
+  8.6 
+  5.6 

+0.6 
+0.8 
+1.6 
+1.4 

+  2.4 
+  2.0 
+  0.2 
-  1.8 

+1.0 
+0.8 
+0.6 
+0.4 

-  6.6 
-6.4 
-4.7 
-2.2 

-  8.6 

-0.6 
-0.6 
-0.5 
-0.2 
-0.4 

-5.4 
-4.0 
-8.7 
-  1.8 
-2.0 

-0.6 
-0.8 

-a  7 

-0.4 
-0.4 

-  L9 
-0.2 
-L6 

-  1.2 
+  0.2 

-0.5 

-a2 

-0.4 
-0,4 
-0.2 

+  L4 
0.0 

ao 

-1.4 

-  1.6 

-0.2 

-a  2 

0.0 
-0.4 
-0.4 

1.55 
L68 
1.60 
1.60 
1.62 

L62 
1.60 
1.67 
1.88 
1.87 

176 
1.71 
1.66 
1.36 

1.76 
1.76 
1.69 
1.82 
0.79 

0.87 
0.66 
0.76 
0.7S 
0.80 

0.86 
0.88 
0.92 
0.93 


1.00 
1.01 
0.42 
1.08 
1.20 

L21 
1.25 
1.46 
1.29 

1.10 
L07 
0.97 
0.8S 


0.60 
0.60 
0.66 
0.88 
0.78 

0.61 
0.78 
0.76 
Ol» 
0l88 


0. 

1.01 

0.V1 

0.98 

1.04 

1.12 
1.02 
1.00 
0.92 
a  91 
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Interval. 


Range  of  tide. 


Tropic  diurnal 
inequality. 


B 

s 


1 
2 
8 
4 

6 

6 
7 
8 
9 
10 

U 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 


80 
31 
82 
33 
84 

35 
36 
87 
38 

39 
40 
41 
42 


48 
44 

45 
46 
47 

48 
49 
60 
51 
52 

68 
54 
55 
56 
67 

58 
59 
60 
61 
62 


Mean. 


HWI. 


h,  m. 
533 
585 
588 
540 
5  42 


5 
5 
5 
5 
5 


40 
87 
39 
43 
42 


560 
5  57 
602 
607 
621 


5  55 

5  46 

6  09 
6  12 
6  20 


6 
7 
7 


21 
01 
80 
8  14 
8  18 


820 
8  40 

8  53 

9  01 


903 

909 

935 

10  06 

10  29 

10  54 

11  02 
11  38 
11  18 

11  17 
11  39 
11  59 
11  58 


10  00 

11  10 
11  50 
1145 

005 

0  18 
024 
060 

1  00 
207 


1 
1 
2 
2 
2 


25 
56 
22 
00 
14 


3  18 
2  10 
00 
58 
05 


2 
1 
2 


LWI. 


h.  m. 

11  58 

12  00 
12  06 
12  07 
12  12 

12  16 

12  15 

12  20 

004 

005 

009 
Oil 
0  13 
0  15 
030 

004 
12  01 
000 
007 
0  15 


0 
1 
1 
2 
2 


16 
00 
44 

87 
45 


300 
826 
858 
407 


4 
4 
4 
5 
5 

5 
5 


14 
17 
81 
02 
83 

48 
44 


6  12 
5  52 

5  51 

6  13 
6  16 
558 


8  47 
4  57 
587 
582 
6  17 

680 
686 


7 
7 


02 
12 


8  19 

787 
808 
884 
8  12 
826 

980 
822 
8  15 
8  10 
8  17 


Tropic. 


HHWI.  I    LLWI. 


h,  m. 
5  81a 
538a 
536a 
538a 
540a 

538a 
585a 
5  37a 

5  41a 
540a 

548a 
5' 56a 
600a 
605a 

6  19a 

558a 

5  44a 

6  07a 
608a 
6  16a 

6  17a 

6  57a 

7  26a 

8  10a 
809a 

8  16a 
8  87a 
860a 
858a 


900a 

906a 

9  31a 

10  03a 

10  26a 

10  51a 

10  59a 
1186a 

11  16a 

11  15a 
11  37a 
11  67a 
11  56a 


966a 
1105a 
1155a 
1140a 

0005 

0  135 
0  195 
0  456 
0555 
2025 


1 
1 
2 
1 
2 


206 
515 
175 
155 
095 


3  135 
2056 
1  515 
1  535 
2005 


h,  M. 

12  00a 
12  02a 
12  05a 
12  09a 
12  14a 

12  18a 

12  17a 

12  22a 

0065 

0  075 

0  115 
0  185 
0  155 
0  175 
0  825 

0065 
12  03a 
0025 
0  195 
0275 


285 
125 
555 
495 
575 


8  125 

3  265 
8585 

4  075 


4  145 
4  175 
4325 
5025 
6385 


5 
5 


485 
445 
6  145 
5545 


5535 
6  155 
6  185 
6005 


8505 
5005 
5406 
5855 
6205 

6385 

6  895 
7055 

7  155 
8225 

7405 

8  115 
8  875 
8  165 
8295 

9385 
9265 
8  185 
8  135 
8  205 


Mean 

(Mn). 

Spring 

(8g). 

Neap 

(Np). 

Great 
tropic 
(Qc). 

b 

HWQ. 

feet. 

•^2?-. 

feet 

feet. 

feet. 

22.8 

30.5 

18.3 

22.8 

0.8 

24.0 

32.2 

14.0 

23.5 

0.8 

23.6 

31.7 

13.8 

23.1 

0.8 

23.8 

81.3 

13.6 

22.8 

0.8 

22.4 

80.0 

13.1 

21.9 

0.8 

28.8 

81.9 

13.9 

28.8 

0.8 

23.6 

31.7 

18.8 

23.1 

0.8 

24.6 

83.0 

14.4 

24.1 

0.8 

26.8 

36.0 

15.7 

26.3 

0.9 

27.5 

36.8 

16.1 

27.0 

0.9 

27.4 

36.7 

16.0 

26.0 

0.9 

25.9 

34.7 

15.2 

25.4 

0.9 

25.1 

33.7 

14.7 

24.6 

0.8 

23.0 

30.8 

13.5 

22.5 

0.8 

2U.0 

26.8 

11.7 

19.5 

0.8 

25.9 

34.7 

15.2 

25.4 

0.9 

25.9 

34.7 

15.2 

25.4 

0.9 

28.3 

31.2 

13.6 

22.8 

0.8 

19.4 

26.0 

11.5 

19.7 

0.6 

11.6 

15.5 

6.9 

11.8 

0.5 

12.8 

17.2 

7.6 

18.0 

0.5 

11.4 

15.2 

6.8 

11.6 

0.5 

13.2 

17.6 

7.8 

13.4 

0.5 

12.7 

17,0 

7.5 

12.9 

0.5 

18.8 

18.6 

8.2 

14.0 

0.5 

14.9 

20.0 

8.9 

15.1 

0.5 

15.2 

19.8 

9.7 

16.2 

0.3 

16.0 

20.8 

10.2 

17.1 

0.8 

16.0 

20.8 

10.2 

17.1 

0.3 

17.3 

22.6 

11.0 

18.4 

0.4 

17.5 

22.8 

11.1 

18.7 

0.4 

7.2 

9.4 

4.6 

7.9 

0.2 

17.9 

23.3 

11.4 

19.1 

0.4 

20.6 

26.8 

18.1 

21.8 

0.4 

20.9 

27.3 

13.3 

22.1 

0.4 

21.7 

28.3 

13.8 

22.9 

0.4 

22.0 

28.5 

14.5 

21.5 

0.6 

19.4 

25.2 

12.8 

19.0 

0.5 

16.6 

21.5 

11.0 

16.2 

0.5 

16.2 

21.0 

10.7 

15.8 

0.5 

14.6 

19.0 

9.6 

14.2 

0.5 

12.9 

16.8 

8.5 

12.5 

0.4 

7.8 

9.8 

4.2 

8.5 

0.6 

7.8 

9.9 

4.2 

8.6 

0.6 

8.0 

10.8 

4.6 

9.4 

0.7 

10.1 

13.7 

5.9 

13.9 

0.7 

8.9 

12.0 

6.2 

10.5 

0.7 

7.6 

10.1 

4.4 

8.8 

0.6 

8.9 

11.2 

6.1 

10.1 

0.7 

9.2 

11.7 

6.4 

10.5 

0.7 

10.9 

13.8 

7.5 

12.4 

0.7 

10.7 

13.6 

7.4 

12.2 

0.7 

10.8 

13.7 

7.6 

12.8 

0.7 

12.3 

15.5 

8.5 

13.9 

0.8 

11.1 

14.1 

7.7 

12,6 

0.7 

11.4 

14.4 

7.9 

12.9 

0.7 

12.7 

16.1 

'8.8 

14.4 

0.8 

13.7 

17.3 

9.5 

15.5 

0.8 

12.5 

15.8 

8.6 

14.2 

0.8 

12.2 

16.0 

8.4 

14.0 

0.6 

11.2 

14.2 

7.7 

12.7 

0.7 

11.1 

14.0 

7.7 

12.6 

0.7 

LWQ. 


feet, 
0,9 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
0.9 
0.9 

1.0 
1.0 
0.9 
1.2 
0.9 

1.0 
0.9 
1.0 
1.0 
1.0 

1.1 
0.8 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.7 
0.6 

0.6 
0.6 
0.5 
0.5 


1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.8 
1.2 
1.2 
1.3 

1.8 
1.3 
1.8 
1.2 
1.2 


Diurnal  wave. 


Mean  sea  level 
above  plane  of— 


Tropic 
HW 

inter- 
val. 


k.  m. 


Tropic 
range. 


2  39 


3  16 


4  18 


926 


feeL 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.0 

1.2 
1.2 
1.1 
1.8 
1.0 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 
0.9 
0.9 
0.9 


0.9 
0.9 
0.6 
0.9 
1.0 

1.0 
1.0 
0.8 
0.7 

0.7 
0.7 
0.6 
0.6 


0.8 
0.8 
0.9 
1.0 
1.0 

0.9 
1.0 
1.0 
1.1 
1.1 

1.1 
1.5 
1.8 
1.2 
1.5 

1.7 
1.5 
1.9 
1.2 
1.2 


Predic- 
tiona. 


feeL 
15.2 
16.1 
15.8 
15.6 
15.0 

16.0 
15.8 
16.5 
18.0 
18.4 

18.4 
17.4 
16.8 
15.4 
13.4 

17.4 
17.4 
15.6 
13.0 
8.8 

8.6 
7.6 
8.8 
8.5 
9.2 

10.0 

9.9 

10.4 

10,4 


11.2 
11.4 
4.7 
11.6 
13.4 

13.6 
14.2 
14.2 
12.6 

10.8 

10.5 

9.5 

8.4 


4.9 
5.0 
5.4 
6.8 
6.0 

5.0 
5.6 
5.8 
6.9 
6.8 

6.8 
7.8 
7.0 
7.2 
8.0 

8.6 
7.9 
8.0 
7.1 
7.0 


Tropic 
LLW. 


feet. 
11.2 
11.7 
11.5 
11.4 
11.0 

11.6 
11.5 
12.0 
18.2 
13.5 

18.4 
12.7 
12.8 
11.8 
9.8 

12.7 
12.7 
11.4 
10.0 
6.0 

6.6 
5.9 
6.8 
6.6 
7.1 

7.7 
8.2 
8.7 
8.7 


9.3 
9.4 
4.1 
9.6 
11.1 

12.2 

11.6 

10.7 

9.5 

8.1 
7.9 
7.1 
6.3 


4.2 
4.3 
4.7 
6.9 
5.2 

4.4 
5.0 
5.2 
6.2 
6.1 

6.2 
7.0 
6.8 
6.5 
7.2 

7.8 
7.1 
7.8 
6.8 
6.2 


Varia- 
tion of 
the  com- 
pass. 


West. 

o 

16.0 
16.0 
16.0 
16.0 
16.0 

16.0 
16.0 
16.0 
15.5 
15.5 

15.6 
15.5 
15.5 
15.5 
15.5 

15.5 
15.5 
16.0 
16.0 
16.0 

16.0 
16.0 
15.5 
15.5 
15.5 

15.0 
15.0 
15.0 
15.0 


14.5 
14.5 
14.5 
14.5 
14.5 


14.5 
14.5 
14.5 
14.5 


14 
14 
14 


5 
5 
5 


14.5 


19.0 
19.0 
19.0 
19.0 
19.0 

18.5 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
18.0 
18.0 
18.0 

18.5 
18.0 
18.0 
18.0 
18.0 
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TABLE  3.— TIDAL  DIFFERENCES 


a 

s 


station. 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 
16 
17 


18 
19 
20 
21 
22 

28 
24 
25 
26 
27 

28 
29 
80 
81 
82 


84 


85 
86 
87 


88 
89 
40 
41 
42 
43 
44 


45 
46 

47 
48 
49 

SO 
51 
62 
58 
54 

65 
56 
57 
58 
59 

60 
61 
62 
68 
64 


EUROPE  (West  Coabt)— Cont'd. 

THE  BRITISH  I8LAND6— Continued. 

Enf^ndf  east  coaat, 

Berwick 

Holy  Island 


Geographic  position. 


Standard  port  for 
reference. 


Blyth. 

North  Shields 

Tyne  River  Entrance. 


Newcastle,  Tyne  River, 

Sunderland 

Seaham 

West  Hartlepool 

Whitby 


Scarborough 

Filey  Bay 

Flamborough  Head 

Bridlington 

Great  Grimsby,  Humber  River. 

Hull,  Humber  River 

Goole,  Humber  River 


Spam  Point,  Homber  River. 

Boston  Dock 

Lynn  Deep 

Wells  Harbor 

BlakeneyBar 


Yarmouth  Road 

Lowestoft , 

OrfordNess 

Harwich 

Nore  (light  Teasel),  Thames  River. 


Shbibn  BBS,  Thames  River 
Chatham,  Thames  River . . 
Gravesend,  Thames  River. 
Woolwich,  Thames  River . 
Greenwich,  Thames  River 


London  Docks,  Thames  River. . . 
London  Budoi,  Thames  River. 


Margate.. 
Raougate 
Deal 


EngUmdf  iouih  axut. 

DOVBS 

Folkestone 

Dungeness 

Rye  Bay 

Hastings 

Beachy  Head 

Newhaven 


Brighton 

Shoreham  . . . . . 
Littlebampton 
SelseaBill..... 
Portsmouth  ... 


Calsbot  Castle 

Southampton 

Cowes,  Isle  of  Wight 

Bembridffe  Point.  Isle  of  Wight 
Yarmouth,  Isle  of  Wight 


Christchurch 

Poole  Entrance 

Portland  Breakwater. 

Bridport 

Lyme  Regis 


Lati- 
tude. 


North. 

o     f 

55  46 

55  41 
55  06 
55  01 
55  01 

54  57 
54  55 
54  50 
54  41 
54  80 

54  17 

54  12 
54  07 
54  05 
53  84 
53  44 
53  41 


53  85 

52  57 

53  01 
52  57 
52  58 

52  85 
52  29 
52  05 
5156 
5129 

51  27 
51  28 
51  26 
51  29 
5128 


5129 
51  80 


5128 
5120 
51  14 


51  07 

5105 
60  55 
60  56 
60  51 
50  44 
50  47 


50  49 
50  60 
50  48 
50  44 
60  47 

60  49 
60  54 
60  45 
60  41 
50  41 

60  44 
60  40 
60  84 
60  42 
60  48 


Exmouth 60  87 

Teignmouth |  50  32 

Torquay,  Torbay !  60  27 

Dartmouth !  50  21 

Stort  Point I  60  18 


Longitude. 


Arc.    ,  Time. 


WeH. 


1 
1 
1 
1 
1 


60 
60 
30 
26 
25 


1  36 
121 
1  19 
112 
087 


0 
0 
0 
0 
0 
0 
0 


28 
17 
05 
12 
05 
20 
58 

Eatt. 


h.  tn. 
006 
007 
006 
006 
006 

006 
005 
006 
005 
002 


0 
0 
0 
0 
0 
0 
0 


02 
01 
00 
01 
00 
01 
04 


07 

00 
26 
60 
00 


1  44 

145 
1  84 
1  19 
048 


45 
80 
22 
04 
00 

WeM, 


000 
000 
002 
003 
004 


0 
0 
0 

0 
0 


07 
07 
06 
05 
08 


008 
0  02 
0  01 
000 
000 


008 
007 


000 

000 


EatL 


123 
1  25 
1  25 


119 


006 

006 
006 


12 

58 
47 
36 
18 
04 

WeaL 


006 

005 
004 

003 
002 
0  01 
000 


008 
0  15 
032 

0  47 

1  06 

1  17 
1  24 
1  18 
104 
1  81 

1  46 

1  56 
225 

2  45 
266 

826 
830 
832 
334 
8  38 


0 
0 
0 
0 
0 


14 
14 
14 
14 
15 


0  01 
0  01 
002 
006 
004 

005 
006 
005 
004 
006 

007 
006 
0  10 
Oil 
0  12 


Name. 


Page. 


Sheemees 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemees 

Sheemess 

Sheemess 

Sheemess 

Sheemees 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Hull 

Sheemess 

Sheemess 

Sheemess 

Sheemess 

Sheemees 

Sheemess 

Sheemees 

Sheemess 

Sheemess 

London  Bridge . . . 


London  Bridge . . . 
London  Bridge . . . 


Sheerni 
Sheem 
Sheemess 

Dover  

Dover .... 

Dover  

Dover .... 
Dover  . . . , 

Dover  

Dover  

Dov«r  .... 
Dover  . . . , 

Dover  

Dover  

Dover  

Dover  ,.., 

Dover 

Dover  .... 
Dover  ... 
Dover  . . . 

Dover  . . . 
Dover  ... 
Dover  . . . 
Dover ... 
Dover  ... 

Brest .... 

Brest 

Brest 

Brest .... 
Brest 


801 
801 
801 
801 
301 

801 
801 
801 
801 
801 

801 
801 
297 
297 
297 
297 
297 


297 
297 
297 
297 
297 

801 
801 
801 
801 
801 

801 
801 
801 
801 
805 


805 
805 


801 
801 
801 


809 
809 

809 
809 
809 
809 
809 


809 
809 
809 
809 
809 

809 
809 
809 
809 
809 

809 
809 
809 
809 
809 

285 
285 
285 
285 
285 


Tidal  differences. 


Time. 


HW. 


LW. 


Oreenufieh  time. 


h,fn. 
+  205 
2  16 
800 
806 
803 


+ 

+ 
+ 

+ 


+ 
+ 
+ 
+ 
+ 

+ 


8  17 
806 
808 
8  18 
826 

8  62 


00 
40 
80 
84 
00 
20 


+ 


044 

020 
0  12 
0  47 
0  16 


8  47 
29 


+ 

+  9 
+10  48 
+11  40 
+  006 


+ 

+ 
+ 


000 
048 

048 
0  51 
0  14 


007 
000 


107 
1  16 
187 


+ 

+ 


+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 


0 
0 
0 

0 
0 
0 
0 


00 

11 

82 
04 
22 
06 


008 
022 
009 
085 
082 

022 
208 
007 
009 
107 


+ 
+ 
+ 
+ 
+ 


0 
2 

4 

4 
4 

2 
2 
2 
2 
1 


66 
65 
81 
66 
40 

89 
09 
14 
24 
50 


h.  m. 
+  223 
284 
8  18 
824 
8  21 


+ 

+ 
+ 
+ 


+ 
+ 

+ 
+ 
+ 

+ 
+ 


885 
824 
826 
883 
844 


09 
16 
65 
47 
52 
00 
12 


-102 
+  002 
-080 
+  029 
-002 

+  858 
+  940 
+10  59 
+11  51 
+  0  17 

000 
+  059 
+  054 
+  1  27 
-044 


084 
000 


086 
0  12 
042 


0 
1 
1 
0 
1 
0 
0 


00 

11 

82 
66 
22 
54 
22 


0  57 
088 
0  51 
015 
128 


0 
1 
0 
1 
2 


88 
08 
63 
09 
07 


+ 

+ 
+ 
+ 
+ 


056 
255 
452 
566 
540 

230 
200 
205 
2  15 
141 


Height 


HW.  I   LW. 


Ratio 

of 
ranges. 


Mean  Low 
Water  SprinifB. 

feet 

-  1.8 

-  1.8 

-  1.8 

-  2.0 

-  1.6 

feet. 

+0.1 

+0.1 

+0.1 

+0.1 

+0.1 

-  L4 

-  2.8 

-  2.8 

-  2.7 

-  1.8 

+0.2 

0.0 

0.0 

-0.1 

+0.1 

-  L4 

-  1.1 

-  4.0 
-4.0 

-  1.0 
0.0 

-  6.7 

+0.2 
+0.2 
-0.2 
-0.2 
+0.2 
0.0 
-0,5 

-  L6 

+  0.4 
+  2.2 

-  7.6 

-  4.9 

0.0 

+0.4 
+0.6 
-0.6 
-0.8 

-  9.8 

-  9.5 

-  8.0 

-  5.0 

-  1.4 

-1.1 
-LO 
-0.0 
-0.6 
-0.2 

0.0 
+  1.0 
+  L4 
+  1.4 
-  2.0 

0.0 

+ai 

+0.1 
+0.1 
-0.1 

-0.5 
0.0 

0.0 
0.0 

-  1.6 

-  0.9 

-  1.1 

+0.1 
-0.8 
+0.2 

0.0 
+  0.9 
+  2.4 

+  2.6 
+  4.4 

+  0.9 
+  0.9 

0.0 

+0.7 
+1.0 
+1.0 
+1.2 
+0.7 
+0.7 

+  0.6 

-  0.9 

-  2.6 

-  2.8 
-4.9 

+0.8 
+0.5 
+0.2 
+0.8 
0.0 

-  4.2 

-  5.8 

-  5.8 

-  4.4 
-10.6 

• 

0.0 
-0.1 
-0.2 

0.0 
-0.8 

-12.8 
-11.5 
-11.4 

-  7.6 

-  7.4 

-0.7 
-0.8 
-0.4 
+0.6 
+0.6 

-  7.7 
-6.0 
-5.4 
-4.8 

-  4.2 

-LI 
-0.8 
-0.8 
-0.8 
-0.6 

0.86 
0.86 
0.86 
0.85 
0.87 

0.88 
0.88 
0.83 
0.61 
0.86 

0.88 

an 

0.77 
0.77 
0.96 
1.00 
0.62 


0.90 
1.01 
1.10 
0.57 
0.72 

0.86 
0.87 
0.47 
0.67 
0.01 

1.00 
LO? 
1.09 
1.09 
0.9B 


0.98 
LOO 


0.87 
0.06 
0.81 


1.00 
1.M 
1.10 
1.U 
1.21 
LOl 
1.01 


0.99 
0.91 
0.81 
0.88 
0.08 

0.72 
0.66 
0.02 
0.7D 
0.84 

0.» 
0.26 
0.27 
0.46 
0.47 

0.65 
0.65 
0.68 
0.72 
0.76, 


AND  TIDAL  CXDNSTANTS. 


441 


f 

Inteiral. 

Range  of  tide. 

Tropic  diuraal 
Inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

• 

6 

Mean. 

Tropic. 

Mean 
(Mn). 

Spring 

(Sg). 

Neap 

(Npf. 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW    !  Tropic 
inter-    range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

« 

55 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

Wett. 

A.M. 

h.m. 

h.m. 

h,Vli. 

feet. 

jea. 

feet. 

feet. 

feeL 

feet. 

h.  TO.   '   feet. 

feet. 

feet. 

o 

1 

208 

828 

2066 

6  816 

11.6 

15.0 

7.5 

13.3 

0.8 

1.5 

1.2 

7.5 

6.8 

17.5 

2 

220 

840 

2  155 

8  486 

11.6 

15.0 

7.5 

13.3 

0.8 

1.5 

1.2 

7.5 

6.8 

17.5 

9 

305 

925 

8005 

9286 

11.6 

15.0 

7.6 

13.8 

0.8 

1.5 

1.2 

7.5 

6.8 

17.0 

A 

8  11 

9  81 

8066 

9346 

11.4 

14.6 

7.4 

13.1 

0.8 

1.5 

1.2 

7.4 

6.7 

17.0 

6 

308 

928 

8085 

9  316 

11.7 

15.2 

7.6 

13.4 

0.8 

1.5 

1        1.2 

7.6 

6.8 

17.0 

% 

822 

9  42 

3  146 

9  466 

11.9 

15.5 

7.7 

13.7 

0.8 

1.6 

1.7 

7.8 

7.0 

17.0 

7 

8  12 

982 

8046 

9  876 

11.2 

14.6 

7.8 

12.9 

0.8 

1.5 

1.7 

7.2 

6.6 

17.0 

8 

8  14 

984 

8066 

9996 

11.2 

14.5 

7.8 

12.9 

0.8 

1.5 

1.7 

7.2 

6.6 

17.0 

0 

8  19 

9  41 

8  116 

9446 

10.9 

14.1 

7.1 

12.7 

0.8 

1.6 

11  16 

1.7 

7.1 

6.6 

17.0 

10 

885 

955 

8276 

10  006 

11.6 

15.0 

7.6 

13.4 

0.8 

1.6 

1.7 

7.5 

6.9 

16.5 

11 

4  01 

10  20 

3536 

10  246 

11.9 

15.5 

7.7 

13.7 

0.8 

1.6 

1.7 

7.8 

7.0 

16.0 

12 

4  10 

10  28 

4  026 

10  836 

12.2 

15.8 

7.9 

14.2 

0.9 

1.7    

1.8 

7.9 

7.3 

16.0 

13 

420 

10  86 

4  136 

10  406 

12.5 

15.8 

8.8 

12.6 

0.8 

1.8 

1.8 

7.9 

6.4 

16.0 

14 

429 

10  48 

4226 

10  476 

12.5 

15.8 

6.8 

12.6 

0.8 

1.8 

1.8 

7.9 

6.4 

16.0 

1£ 

526 

11  89 

5  106 

11  486 

15.1 

19.1 

10.6 

15.2 

0.9 

1.9   

1.9 

9.6 

7.8 

16.0 

16 

569 

005 

5  526 

008a 

16.8 

19.9 

11.9 

17.0 

0.9 

2.0  1    18  42 

2.0 

10.0 

8.8 

16.0 

17 

7  16 

1  14 

7086 

1  18a 

10.1 

12.8 

7.1 

10.2 

0.7 

1.6  1 

1.6 

6.4 

5.2 

16.0 

LB 

5  16 

11  29 

5  116 

11  826 

14.6 

18.5 

10.2 

14.7 

0.9 

1.9   

1.9 

0.2 

7.6 

15.5 

19 

620 

008 

6  146 

0  Ua 

16.4 

20.8 

11.6 

16.5 

0.9 

2.0 

2.0 

10.4 

8.4 

15.5 

2D 

550 

12  08 

6446 

12  066 

18.0 

22.8 

12.6 

18.1 

0.9 

2,1 

2.1 

11.4 

9.2 

15.5 

21 

660 

088 

6426 

042a 

9.8 

11.8 

6.5 

9.4 

0.7 

1.5   i        1.5 

5.9 

4.8 

15.0 

22 

620 

008 

6  186 

0  12a 

11.7 

14.8 

8.2 

11.8 

0.7 

1.7  1 

1.7 

7.4 

6.0 

15.0 

28 

906 

258 

9  156 

2  49a 

4.7 

5.8 

3.4 

5.8 

0.8 

1.0   

1.0 

2.9 

6.0 

15.0 

24 

9  47 

885 

9  576 

8  81a 

5.0 

6.2 

8.6 

6.1 

0.8 

1.0   

1.0 

3.1 

3.2 

15.0 

25 

1106 

458 

11146 

4  49a 

6.8 

7.8 

4.6 

7.6 

0.4 

1.2 

1.2 

8.9 

4.0 

15.0 

26 

1156 

5  44 

12  086 

5  41a 

9.1 

11.2 

6.6 

10.6 

0.4 

1.4 



1.4 

5.6 

6.6 

15.0 

27 

020 

688 

0266 

6806 

12.3 

15.2 

8.9 

18.9 

0.4 

1.6 

1.6 

7.6 

7.8 

15.0 

28 

0  14 

6  16 

0076 

6  176 

13.5 

16,9 

9.5 

15.0 

0.8 

1.7 

706 

1.7 

8.5 

7.8 

15.0 

29 

101 

7  14 

1  076 

7  116 

14.4 

17.8 

10.4 

16.2 

0.6 

1.7 

1.7 

8.9 

8.4 

15.0 

80 

055 

708 

1  016 

7066 

14.7 

18.2 

10.6 

16.6 

0.6 

1.8 

1.8 

9.1 

6.6 

15.0 

81 

102 

740 

1086 

7  876 

14.7 

18.2 

10.6 

16.6 

0.6 

1.8 

1.8 

9.1 

8.6 

15.0 

82 

110 

7  46 

1056 

7  476 

15.8 

18.8 

12.6 

17.4 

0.4 

1.6 

1.4 

9.4 

9.0 

15.6 

88 

117 

756 

1  126 

7  676 

17.2 

20.5 

13.8 

18.9 

0.4 

1.7 

1.4 

10.2 

9.7 

15.6 

84 

124 

880 

1206 

8  816 

17.6 

20.9 

14.1 

19.8 

0.4 

1.7 

856 

1.4 

10.4 

10. 0 

15.6 

86 

1185 

548 

1180a 

5466 

11.7 

15.2 

7.6 

13.8 

0.4 

1.0 

1.1 

7.6 

6.8 

14.6 

86 

11  26 

607 

11  22a 

6096 

12.9 

15.8 

9.8 

14.8 

0.6 

1.1 

6  52 

1.2 

7.9 

7.5 

14.5 

87 

1105 

5  87 

11  00a 

5896 

12.2 

15.8 

7.9 

13.8 

0.4 

1.0 

1.1 

7.9 

7.0 

14.5 

8» 

1108 

556 

1106O 

5666 

15.1 

18.2 

11.4 

16.9 

0.6 

0.7 

800 

0.7 

9.1 

8.5 

14.6 

80 

10  67 

445 

10  65a 

4  476 

15.8 

19.8 

10.1 

16.9 

0.5 

0.5 

0.7 

9.9 

8.4 

14.5 

40 

10  85 

428 

10  83a 

4266 

16.6 

21.5 

11.0 

18.4 

0.5 

0.6 

0.7 

10.8 

9.2 

15.0 

41 

1110 

456 

U  08a 

5006 

16.8 

21.8 

11.1 

18.6 

0.5 

0.6 

0.7 

10.9 

9.8 

15.0 

42 

10  43 

431 

10  41a 

4336 

18.3 

28.8 

12.1 

20.1 

0.5 

0.6 

0.7 

11.9 

10.0 

15.0 

48 

11  10 

458 

10  08a 

5006 

15.8 

19.8 

10.1 

16.9 

0.5 

0.5 

0.7 

9.9 

8.4 

15.0 

44 

1141 

529 

11  89a 

5  816 

15.3 

19.8 

10.1 

16.9 

0.6 

0.6 

0.7 

9.9 

8.4 

15.0 

46 

1105 

453 

1108a 

4566 

15.0 

19.5 

9.9 

16.6 

0.6 

0.6 

0.7 

9.8 

8.8 

15.0 

46 

11  24 

5  12 

11  22a 

5  146 

13.7 

17.8 

9.0 

15.0 

0.4 

0.4 

0.6 

8.9 

7.4 

15.0 

47 

1110 

456 

11  08a 

5006 

12.2 

15.8 

8.1 

13.5 

0.4 

0.4 

0.6 

7.9 

6.5 

15.5 

46 

1185 

528 

11  83a 

5256 

12.6 

16.2 

8.8 

13.8 

0.4 

0.4 

0.6 

8.1 

6.8 

15.6 

40 

1181 

4  10 

11  29a 

4  216 

10.2 

13.2 

6.7 

11.5 

0.4 

0.4 

0.5 

6.6 

6.7 

15.6 

CO 

1120 

508 

11  17a 

5  116 

10.9 

14.1 

7.2 

12.3 

0.4 

0.6 

0.6 

7.0 

6.2 

16.0 

51 

085 

648 

0336 

6506 

9.9 

12.8 

6.5 

11.2 

0.4 

0.4 

0.6 

6.4 

4.8 

16.0 

fi6 

1105 

4  58 

1102a 

4566 

9.4 

12.2 

6.2 

10.5 

0.4 

0.3 

0.5 

6.1 

4.6 

16.0 

'  A8 

10  60 

438 

10  47a 

4  416 

10.6 

13.8 

7.0 

12.0 

0.4 

0.5 

0.6 

6.9 

6.1 

16.5 

54 

950 

336 

046a 

3  426 

6.2 

6.8 

3.4 

6.2 

0.3 

0.3 

0.4 

3.4 

2.5 

16.0 

N> 

10  00 

448 

948a 

5006 

8.0 

4.8 

0.8 

8.5 

0.6 

0.5 

0.8 

2.4 

1.7 

16.0 

66 

800 

248 

7  50a 

2  586 

3.9 

6.3 

1.0 

4.4 

0.7 

0.6 

0.9 

3.2 

2.2 

16.0 

57 

6  21 

048 

6  13a 

0566 

4.1 

6.4 

1.2 

5.1 

0.7 

O.b 

330 

0.9 

3.2 

2.6 

16.5 

58 

555 

12  08 

5  48a 

12  16a 

6.9 

11.1 

1.7 

7.6 

0.9 

0.8 

1.2 

6.6 

3.8 

16.5 

59 

6  10 

12  23 

6  03a 

12  31a 

7.1 

11.4 

1.8 

7.8 

0.9 

0.8 

1.2 

5.7 

3.9 

16.5 

60 

6  15 

006 

6  11a 

0  076 

8.1 

10.8 

4.9 

8.2 

0.6 

0.4 

0.6 

5.4 

4.0 

17.0 

61 

545 

11  56 

5  42a 

12  02a 

9.6 

12.8 

5.9 

9.7 

0.6 

0.4 

0.7 

6.4 

4.8 

17.0 

62 

560 

12  08 

5  47a 

12  07a 

10.0 

13.4 

6.1 

10.1 

0.7 

0.4 

0.7 

6.7 

5.0 

17.0 

66 

600 

12  18 

5  57a 

12  17a 

10.6 

14.1 

6.5 

10.7 

0.7 

0.4 

0.7 

7.0 

5.3 

17.0 

64 

525 

11  88 

522a 

11  42a 

11.2 

14.9 

6.8 

11.3 

0.7 

0.4 

0.8 

7.4 

5.6 

17.0 

442 


TABLE  3.— TIDAL  DIFFERENCES 


Geographic  poeition. 


I-C 

Xi 

5z; 


1 
2 
8 

4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
16 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
80 

31 
82 
83 
84 
36 
86 


37 
88 
89 
40 
41 

42 
43 
44 
46 
46 

47 
48 
49 
60 
61 

62 
63 
54 
65 
66 
67 
68 


69 
60 
61 
62 
63 


Station. 


EUROPE  (West  Coi^bt)— Cont'd. 

THE  BarnsH  islakd»— continued. 

Eng^nd^  south  coa«<— €ontinaed. 


Bolt  Head 

Plymouth  Breakwater 

Devonport 

BastLooe 

Powey 


Lati- 
tude. 


Mevaglaeey 

Truro,  town  quay 

Falmouth 

Helford  Entrance 
Coverack 


Lizard  Head 

Penzance 

St.  Agnes  Island,  Scilly  Islands 
St.  Mary  Island,  Scilly  Islands. . 
Trescow  Island,  Scilly  Islands  . 


Enf^nd^  toest  coast. 


yoHh. 
o    / 

60  12 
50  20 
50  22 
50  20 
50  20 

50  16 
50  15 
50  08 
50  06 
60  02 

49  68 

50  07 
49  64 
49  65 
49  67 


Gape  Cornwall ,  50  08 

Stives 

Towan  or  New  Quay 
Padstow  Bay 


50  12 

50  25 

50  34 

Boscastle..: 60  41 


Budehaven 

Lundy  Island 

Appledore.  Torridge  River 
Biaeford,  Torridge  River. . 
Barnstaple,  Taw  River .... 


Ilfracombe,  Bristol  Channel 

Lynmouth,  Bristol  Channel 

Minehead,  Bristol  Channel 

Bridgewater  Bar,  Bristol  Channel. 
Bridgewater,  Bristol  Channel 


Flatholm  Island,  Bristol  Channel. 
Weston-super-Mare,  Bristol  Chan. 

Bristol,  Avon  River 

Chepstow,  Severn  River 

Gloucester,  Severn  River 

Newport,  Severn  River 


Woks. 

Cardiff,  Bristol  Channel 

Nash  Point,  Bristol  Channel . . 

Swansea,  Bristol  Channel 

Worms  Head,  Bristol  Channel 
Carmarthen,  Towy  Riyer 


Caldy  Island 

St.  Anns  Head,  Mllford  Haven. 

Pembroke,  Mllford  Haven 

Smalls  Ligh^  House 

Fishguard 


Cardigan 

New  Quay... 
Aberystwith. 
Aberdovey  . . 
Barmouth . . . 


Pwllheli 

Bardsey  Island 

Carnarvon,  Menai  Strait 
Beaumaris,  Menai  Strait 

Holyhead 

Trwyn-Du  Point 

Air  Point,  Dee  River 


England,  west  co(M^-Continued. 


Chester,  Dee  River , 

Helbre  Island,  Mersey  River. 
Liverpool,  Mersey  River . . . , 

Northwest  light  Vessel , 

Formby  Point , 


60  60 
51  10 

61  03 
6100 
51  04 

51  12 
61  13 
51  13 
61  12 
51  07 

51  28 
61  20 
61  26 
51  37 
51  51 
61  34 


5128 
5124 
61  87 
61  88 
61  60 

51  88 
51  40 
51  41 

51  43 

61  69 

62  05 

52  13 
52  24 
52  88 
62  48 

62  64 

52  45 

53  07 
53  16 

63  19 
53  19 
58  20 


53  11 
53  22 
63  24 
68  81 
53  82 


Longitude. 


Arc.     Time. 


West. 


o   / 

8  48 


4 
4 

4 

4 

4 

6 
5 
5 
5 


09 
10 
29 
88 

47 
04 
04 
06 
07 


6 
6 
6 


18 
S2 
21 
6  19 
6  22 


6  43 
6  28 
605 
465 
443 


4 
4 
4 
4 
4 


84 
40 
12 
13 
03 


407 
8  50 
828 
803 
300 


307 
2  69 
86 
39 
17 
69 


2 
2 
2 
2 


3  10 
883 
866 

4  19 
4  19 


4 
6 

4 
5 

4 

4 

4 
4 
4 

4 

4 
4 
4 

4 
4 
4 
8  19 


41 

10 
56 
40 
67 

89 
20 
06 
03 
04 

26 
48 
19 
05 
87 
02 


266 
8  18 
800 
8  31 
3  11 


A.  m. 
0  16 


0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
025 


17 
17 
18 
19 

19 
20 
20 
20 
20 

21 
22 
25 
26 


023 
0  22 
020 
0  20 
0  19 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0  12 


18 
19 
17 
17 
16 

16 
16 
14 
12 
12 

12 
12 
10 
11 
09 


0  13 
0  14 
0  16 
0  17 
0  17 

0  19 
0  21 
0  20 
023 
0  20 


0 
0 
0 
0 


19 
17 
16 
16 


0  16 

0  18 
0  19 
0  17 
0  16 
0  18 


0 
0 


16 
13 


0  12 
0  13 
0  12 
0  14 
0  13 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Brest 

Brest 

Brest 

Brest .... 
Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest.... 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest .... 

Brest 

Brest .... 
Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest 

Brest. ... 

Brest 

Brest 

Brest 

Brest 

Brest.... 

Brest 

Brest .... 
Brest .... 
Liverpool 
Liverpool 

Liverpool 
Liverpool 
Liverpool 
Liverpool 
Liverixx)! 


Page. 


285 
285 
286 
285 
285 

285 
285 
285 
285 
285 

255 
286 
285 
285 
285 


285 
285 
285 
285 
285 

285 
285 
285 
285 
285 

286 
286 
285 
285 
286 

285 
285 
286 
285 
285 
286 


286 
286 
285 
285 
285 

285 
286 
285 
285 
286 

285 
285 
285 
285 
285 

285 
286 
286 
285 
285 
313 
813 


818 
813 
813 
813 
818 


Time. 


HW. 


LW. 


Qreenwieh  time. 


h,  m. 
-hi  65 
+1  47 
-fl  67 
-hi  88 
-hi  29 


+1 
-hi 
+1 
-hi  00 
-h0  50 


19 
18 
10 


+1  16 
+0  62 
-h0  50 
-h0  47 
-h0  42 


-h0  48 
-hi  02 
+0  68 
+0  66 
+129 

+1  58 
+129 
+2  12 
+2  17 
+2  41 

+1  56 
+2  15 
+2  34 
+2  57 
+4  07 

+3  02 
+8  00 
+3  20 
+3  86 
+5  49 
+8  22 


+8  08 
+2  84 
+2  11 
+2  13 
+1  67 


+2 
+2 
+2 
+2  13 
+3  05 


09 
12 
11 


+8  13 
+8  47 
+8  61 
+4  01 
+4  16 

+4  03 
+8  63 
+6  47 
-6  44 
-6  57 
-0  42 
-0  16 


+1 

-0 

0 

-0 


29 
18 
00 
04 


-0  85 


A.  m. 

+1  46 
+188 
+1  48 
+129 
+1  20 

+1  10 
+109 
+101 
+0  61 
+0  41 

+107 
+0  43 
+0  41 
+0  88 
+0  83 


+0  80 
+0  63 
+0  49 
+0  46 
+120 


49 
20 


+1 
+1 
+2  03 
+2  08 
+2  32 

+1  47 
+2  06 
+2  25 
+2  48 
+8  58 

+2  63 
+2  61 
+3  11 
+8  27 
+6  40 
+3  13 


+2  69 
+2  60 
+2  02 
+2  04 

+1  48 

+2  00 
+2  03 
+2  06 
+2  04 
+2  66 

+8  04 
+3  88 
+8  42 
+8  62 

+4  07 

+3  64 
+8  44 
+5  38 
-6  63 
-6  06 
-1  14 
-0  47 


+0  32 
-0  28 
000 
-0  28 
-107 


Height. 


HW. 


LW. 


Mean  Low 
WaterSprings. 


feet. 

-  4.5 

-  8.8 

-  8.6 

-  2.6 

-  4.2 

-  8.8 

-  8.4 

-  8.4 

-  8.8 

-  4.6 

-  4.8 

-  8.1 

-  a.2 

-  8.2 

-  8.1 


+ 
+ 
+ 
+ 

+ 
+ 
+ 


1.2 
1.2 
1.8 
2.3 
2.4 

8.0 
6.6 
8.0 
8.0 
7.9 


+  6.9 
+  9.8 
+11.4 
+13.8 
-  1.2 

+16.2 
+15.6 
+10.6 
+16.8 
-12.4 
+16.2 


+14.9 
+11.9 


+ 

+ 
+ 

+ 
+ 
+ 
+ 


6.9 
5.0 
6.7 

6.2 
4.1 
2.8 
1.8 
6.4 

6.7 
5.8 
4.6 
4.7 
4.6 

4.0 
4.0 
8.4 
8.4 
8.2 
4.5 
2.0 


-16.4 

-0.6 

0.0 

-  1.9 

-  L4 


feet. 
-0.7 
-0.6 
-0.6 
-0.8 
-0.6 

-0.6 
-L2 

-a4 

-0.6 
-0.6 

-0.6 
-0.6 
-0.4 
-0.4 
-0.6 


-0,4 
0.0 
0.0 

+0.1 
0.0 

+0.2 
+0.6 
+0.2 
-0.6 
-L8 

+0.7 
+L0 
+1.2 
+1.6 
-0.4 

+1.8 
+1.8 

+1.1 
+1.9 
-1.8 
+L8 


+1.7 
+1.8 
+0.7 
+0.4 
+0.6 

+0.4 
+0.8 
+0.2 
-0.1 
-LO 

-LI 
-LO 
-0.8 
-0.9 
-0.8 

-0.8 
-0.8 
-0.6 
+0.2 
-0.6 
-0.8 
0.0 


-L6 

0.0 

0.0 

+0.1 

+0.2 


Ratio 

of 
ranges. 


0.74 
0.78 
0.79 
a86 
0.76 

0.77 
0.61 
0.80 
0.77 
0.78 


0.72 
0.82 
0.80 
0.80 
0.82 


O.M 
L09 
L12 
1.16 
L16 

1.20 
L41 
L19 
0.84 
0.66 

L42 
L69 
1.09 
1.83 
0.94 

L97 
l.M 
LM 
L96 
0.20 
1.97 


L90 
L72 
L42 
LSI 
LS6 

LS2 
L26 
LIS 
LIO 

aM 

0.67 
a74 
0.74 
a74 
a74 

0.78 
0.78 
0.82 
L22 
0.88 
a80 
0.«I 


0.! 

a97 

LOO 

an 
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a 

9 
55 


1 
2 
8 
4 
5 

6 
7 
8 
9 
10 

11 
12 
18 
14 
15 


16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
90 

81 
82 
88 
34 
85 
36 


87 
88 
89 
40 
41 

42 
48 
44 
45 
46 

47 
48 
49 
50 
51 

52 
53 
54 
55 
56 
57 
58 


69 
60 
61 
62 
63 


Interval. 


Range  of  tide. 


Mean. 


Tropic. 


HWI.   LWI. 


h.  m. 


5 
5 
5 
5 
5 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 


80 
20 
80 
10 
00 

50 
48 
40 
80 
20 

45 
20 
15 
12 
07 


4  15 
4  SO 
428 

4  25 
^00 

580 
500 

5  45 
550 

6  15 


5  80 

5  60 

6  10 

6  36 

7  45 


6  40 

6  88 

7  00 
7  16 


980 
7  00 


6  45 
6  10 
46 
46 
80 


5 
5 
5 
5 


40 
41 
41 
40 


6  85 
6  44 


7 
7 
7 
7 

7 
7 


20 
26 
86 
60 

36 
24 


9  20 
10  15 
10  00 
10  10 
10  40 


000 
10  87 
10  56 
10  50 
10  20 


h.  m. 
11  48 
11  88 
11  48 
11  28 
11  18 

11  08 
11  01 
10  58 
10  48 
10  88 

10  58 
10  83 
10  28 
10  25 
10  20 


10  28 
10  43 
10  41 

10  38 

11  13 

11  48 
11  13 

11  58 

12  08 
008 

11  43 

12  03 
12  23 

023 
1  38 


28 
26 
48 


0 
0 
0 
1  03 
3  18 
0  48 


038 

023 

11  58 

11  59 

11  43 

11  53 
11  54 
11  58 
11  53 
0  23 


0 
1 
1 
1 
I 


32 
08 
13 
23 
38 


1  23 
1  12 
308 
4  03 
8  48 
858 
4  28 


548 

4  47 

5  16 
4  48 
4  06 


HHWI. 


h,  jn, 
5  28a 
5  18a 

5  28a 

6  08a 
4  58a 


4 

4 
4 
4 
4 

4 
4 
4 
4 
4 


48a 
44a 
87a 
27a 
17a 

42a 
17a 
12a 
09a 
04a 


4  10a 
425a 
4  28a 
4  20a 
455a 


5 
4 
5 
6 
6 


26a 
56a 
41a 
45a 
09a 


LLWI. 


5 
5 


26a 
46a 
6  06a 

6  31a 

7  40a 


636a 

6  34a 
656a 

7  11a 
9  22a 
6  56a 


6  41a 
606a 
6  41a 
5  42a 
5  26a 

5^6a 
5  86a 
5  37a 

5  35a 

6  29a 

6  38a 

7  14a 
7  19a 
7  29a 
7  •14a 

7  29a 

7  18a 

9  15a 

10  Ua 

9  56a 

10  06a 

10  36a 


-0  065 
10  34a 
10  53a 
10  47a 
10  17a 


h,  m. 
11  47a 
11  86o 
11  46a 
11  26a 
11  17a 

11  06a 
11  05a 
10  57a 
10  46a 

10  37a 

11  02a 
10  87a 
10  32a 
10  29a 
10  24a 


10  83a 
10  47a 
10  46a 

10  42a 

11  17a 

U  47a 

11  17a 

12  02a 
12  08a 

009& 

11  47a 

12  06a 
12  26a 

0  265 

1  385 

0  315 
029b 

0  515 

1  065 
8  265 
0  51b 


0  865 

0  265 

12  01a 

12  03a 

11  47a 

11  57a 

11  58a 

12  02a 
11  57rf 

0295 

0  385 

1  135 
1  185 
1  285 
1  435 


1 
1 


285 
176 

3  135 

4  076 
635 
035 
335 


5  565 

4  605 

5  185 
4  515 
4  lib 


Mean 

(Mn). 


feet. 
10.9 
11.6 
11.6 
12.6 
11.1 

11.4 
7.5 
11.8 
11.4 
10.7 

10.6 
12.1 
11.9 
11.9 
12.1 


13.8 
16.0 
16.5 
16.9 
17.1 

17.6 
20.7 
17.5 
12.3 
8.1 

20.9 
23.4 
24.8 
26.9 
13.8 

29.0 
28.5 
24.1 
29.1 
4.2 
29.0 


27.9 
26.3 
20.9 
19.3 
19.9 


19 
18 
17 
16.1 
9.4 


9.1 

9.9 

10.9 

10.9 

10.9 

11.4 
11.6 
12.0 
17.9 
12.2 
17.1 
19.3 


7.6 
20.7 
21.3 
19.3 
19.6 


Spring 

(8g). 


feet. 
14.5 
15.3 
15.4 
16.7 
14.8 


m    > 


16.2 
10.0 
15.8 
15.2 
14.3 

14.2 
16.1 
16.9 
16.0 
16.1 


17.9 
20.8 
21.4 
21.9 
22.0 

22.8 
26.9 
22.7 
16.0 
10.6 

27.1 
80.4 
82.2 
85.0 
17.9 

87.6 
37.0 
31.8 
37.8 
5.4 
37.7 


36.2 
82.8 
27.1 
25.0 
26.8 

26.3 
24.0 
22.6 
20.9 
12.2 

11.8 
12.9 
14.2 
14.1 
14.2 

14.8 
14.9 
15.6 
23.2 
16.8 
21.9 
24.8 


9.8 
26.2 
26.7 
25.0 
25.6 


Neap 

(Npf. 


feet. 
6.6 
7.0 
7.1 
7.6 
6.8 

7.0 
4.6 
7.2 
7.0 
6.5 

6.5 
7.4 
7.3 
7.3 
7.4 


12.7 
12.0 
11.3 
10.6 
6.1 

5.9 
6.4 
7.1 
7.1 
7.1 

7.4 

7.6 

7.8 

11.6 

7.9 

11.6 

12.9 


5.1 
14.1 
14.8 
12.7 
12.9 


Great 
tropic 

(Gc). 


feet. 
11.0 
11.6 
11.7 
12.6 
11.2 

11.6 
7.6 
11.9 
11.5 
10.8 

10.7 
12.2 
12.0 
12.0 
12.2 


9.0 

13.2 

10.4 

16.3 

10.7 

16.8 

11.0 

16.2 

11.1 

16.2 

11.4 

16.9 

13.5 

20.0 

11.4 

16.8 

8.0 

11.7 

5.3 

7.6 

13.6 

20.1 

16.2 

22.6 

16.1 

24.0 

17.6 

26.1 

9.0 

13.2 

18.9 

28.1 

18.5 

27.6 

16.7 

23.3 

18.9 

28.2 

2.7 

3.9 

18.9 

28.1 

18.1 

27.0 

16.4 

24.4 

13.6 

20.1 

12.5 

18.4 

12.9 

19.0 

Tropic  diurnal 
Inequality. 


Diurnal  wave. 


I  Mean  sea  level 
above  plane  of— 


18.7 
17.7 
16.7 
16.4 
8.9 

8.6 

9.4 

10.4 

10.4 

10.4 

10.8 
10.9 
11.4 
17.2 
11.6 
18.6 
20.9 


8.6 
22.5 
22.9 
21.0 
21.3 


HWQ. 


feet. 
0.7 
0.7 
0.7 
0.7 
0.7 

0.7 
0.6 
0.7 
0.7 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 


1.2 
l.l 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.7 

0.7 
0.7 
0.7 
0.7 
0.7 

0.8 
0.8 
0.8 
0.9 
0.8 
1.0 
1.1 


0.7 
1.2 
1.1 
1.0 
1.0 


Tropic 

I-^'Q-  i  inter, 
val. 


Tropic 
range. 


1.0 

l.C 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

0.8 

0.8 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.2 

1.2 

0.4 

0.4 

1.2 

1.2 

1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
0.9 
0.9 
0.7 


feet. 
0.4 
0.4 
0.4 
0.5 
0.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.4 
0.5 
0.5 
0.5 
0.6 


0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
1.0 
0.9 
0.8 
0.6 


h.  m. 


feeL 
0.7 
0.7 
0.7 
0.8 
0.7 

0.7 
0.6 
0.8 
0.7 
0.7 

0.7 
0.8 
0.8 
0.8 
0.8 


1.2 
1.2 
1.3 
1.3 
1.3 

1.8 
1.4 
1.3 
1.1 
0.9 

1.4 
1.5 
1.5 
1.6 
1.2 

1.7 
1,7 
1.5 
1.7 
0.6 
1.7 


1.7 
1.6 
1.6 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.0 


0.7 

1.0 

0.7 

1.0 

0.7 

0.7 

0.7 

0.8 

0.8 

0.8 

0.9 

0.8 

1.0 

1.1 

1.5 

0.7 

0.9 

1.3 

785 

1,6 

1.1 

760 

1.6 

1.0 

1.4 

1.0 

1.4 

I 


Predic- 
tions. 


JteL 
7.2 
7.6 
7.7 
8.4 
7.4 

7.6 
5.0 
7.9 
7.6 
7.2 

7.1 
8.0 
8.0 
8.0 
8.0 


9.0 
10.4 
10.7 
11.0 
11.0 

11.4 

13.4 

11.4 

8.0 

6.2 

13.6 
15.2 
16.1 
17.5 
9.0 

18.8 
18.5 
15.6 
18.9 
2.7 
18.8 


18.1 
16.4 
13.6 
12.5 
12.9 

12.6 
12.0 
11.3 
10.4 
6.1 

5.9 
6.4 
7.1 
7.0 
7.1 

7.4 

7.4 

7.8 

11.6 

7.9 

11.0 

12.4 


4.9 
13.1 
13.4 
12.5 
12.8 


Tropic 
LLW. 


I 


fiXt. 

6.4 
6.7 
6.8 
6.2 
5.6 

5.7 
3.7 
6.9 
5.7 
5.3 

5.8 
6.0 
5.9 
5.9 
6.0 


6.5 
7.6 
7.9 
8.1 
8.1 

8.4 
10.0 
8.4 
6.8 
3.8 

10.0 
11.3 
11.9 
13.0 
6.6 

14.0 
13.7 
11.6 
14.0 
1.9 
14.0 


13.4 

12.2 

10.0 

9.2 

9.6 

9.4 
9.8 
8.3 
7.6 
4.4 

4.3 
4.7 
6.1 
6.1 
6.1 

5.4 
5.5 
6.7 
<».6 
5.8 
9.3 
10.6 


4.3 
11.3 
11.6 
10.5 
10.7 


Varia- 
tion of 
the  com 
pass. 


Weut. 
o 

17.0 
17.0 
17.0 
17.5 
17.5 

17.5 
17.6 
17.5 
17.5 
17.6 

17.6 
18.0 
18.0 
18.0 
18.0 


18.0 
18.0 
18.0 
17.5 
17.6 

17.6 
17.6 
17.5 
17.5 
17.6 

17.5 
17.5 
17.0 
17.0 
17.0 

17.0 
17.0 
16.5 
16.5 
16.5 
17.0 


17.0 
17.0 
17.6 
17.5 
17.5 

18.0 
18.0 
18.0 
18.0 
18.0 

18.0 
18.0 
17.6 
17.6 
17.6 

18.0 

lo.  V 

18.  i: 
18.0 
18.0 
18.0 
17.5 


17.5 
17.5 
17.5 
17.5 
17.5 
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TABLE  3.— TIDAL  DIFFERENCES 


i 

B 


1 
2 
8 
4 
6 

6 
7 
8 
0 
10 


11 
12 
18 
14 

16 


16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

36 
27 
28 
29 
80 

81 
82 
83 
84 
86 

86 
87 
88 
89 
40 

41 
42 
43 
44 

45 

46 
47 
48 
49 
50 


51 
52 
53 
54 
55 


56 
57 
58 
59 
60 


Station. 


EUROPE  (West  Coaot)— Cont'd. 

THE  BBITMH  ISLANDS— Continued. 

England,  toeai  cocut— Continued. 


North. 

o  f 

53  45 
58  45 

53  56 

54  03 
54  07 

54  88 
54  89 
54  48 
54  52 
Port  Carlisle,  Solway  Firtli 54  66 


Stanner  Point.  Kibble  Biver 

Preston,  Ribbl«  River 

Fleetwood,  MorecambeBay. 

Lancaster,  Lune  River 

Barrow,  Piel  Harbor 


Whitehaven,  Solway  Firth 
Workington,  Solwav  Firth 
Marvport,  Bolway  Firth . . . 
Silloth.  Solway^rth. 


Geographic  position. 


Jjiti- 
tade. 


lUeqfMon. 


AyT«  Point 

Ramsey 

Douglas . . . 
Castletown 
Peel 


ScoUand,  toeat  coast. 

Bamkirk  or  Annan  Foot <. 

Dumfries,  Nith  R.,  Bolway  Firth... 

Kirkcudbright 

Wigton 

Newton  Stewart 


Port  William 

Mull  of  Galloway 

Port  Patrick 

Loch  Ryan 

Lamlasn,  Firth  of  Clyde 


Ayr,  Firth  of  Clyde 

Ardrossan,  Firtn  of  Clyde. 
Greenock,  Firth  of  Clyde. 
Dumbarton.  Clyde  River. . 
Renfrew,  Clyde  River 


Glasgow,  Clyde  River . . 
Inverary,  Looh  Fyne . . . 

Cainpbdlton 

Mullof  Cantyre 

Port  Ellen,  Islay  Island 


54  25 
54  19 
54  09 
54  04 
54  14 


54  58 
56  04 
54  50 
54  61 
54  57 

54  43 
54  38 

54  50 

65  00 
56  31 

56  28 

66  88 

65  67 

55  66 

56  54 

56  52 
56  14 
55  26 
55  19 

66  87 


Crinan !  56  06 

Schallasaig,  Colonsay  Island i  56  04 

Oban,  Firth  of  Lome 56  26 

Tobermory,  Isle  of  Hull 56  87 

Heynish,  Tiree  Island 56  29 


LochMoidart 56  48 

Loch  Nevis ,  67  01 

57  14 
57  17 
57  24 


Kyle  Rhea,  Isle  of  Skye 
Kyle  Akin.  Loch  Alsh. 
Portree,  Isle  of  Skye. . . 


LochTorridoQ 

Poolewe,  Loch  Ewe  . . . 
Ullapool,  Loch  Broom. 

Loch  Inver 

LochLaxford 


ScoUand,  north  coast. 


Cape  Wrath 

LochEriboll 

Loch  Tongue 

Thurso 

Stroma  Island,  south  side  . 

Irdand,  east  coast. 


Red  Bay 

Maiden  Rocks 

Belfast 

Donaghad  ee 

Killard  Point,  Lough .Strangford. 


67  35 
67  47 

57  66 
56  09 

58  24 


58  88 
58  32 
68  81 
56  37 
68  40 


65  08 
54  56 
54  40 
64  39 
54  18 


Longitude. 


Arc. 


Time. 


West. 


o     / 

8  01 

2  42 
800 
248 

3  14 

886 
886 
SBO 
824 
8  18 


422 
422 
428 
489 
442 


8  16 
886 
408 
426 
428 


4 
4 

5 
6 
6 

4 
4 
4 
4 
4 


88 
61 
07 
09 
05 

88 
49 
46 
88 
25 


4  14 
506 
586 
6  48 
6  18 


688 
6  10 
28 
04 


5 
6 


664 


6 
6 
6 
6 
6 

6 
6 
6 
5 
6 


58 
49 
40 
44 

11 

49 
40 
14 
17 
08 


600 
489 
424 
882 
807 


603 

5  44 

6  49 
632 
632 


A.m. 

0  12 
11 
12 
11 
18 


0  14 
0  14 
0  14 
014 
018 


0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 


17 
17 
18 
19 
19 


0  18 
0  14 
0  16 
0  18 
018 


18 
19 
20 
21 
20 

19 
19 
19 
18 
18 

17 
20 
22 
23 
26 


022 
025 
022 
094 
028 


24 
23 
23 
23 

25 

28 
23 
21 
21 
21 


Standard  port  for 
reference. 


020 
0  19 
0  18 
0  14 
0  12 


24 
28 

28 
22 
22 


Name. 


Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 

Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 
Liverpool.. 

Liverpool.. 
Liverpool.. 
Liverpool. . 
Liverpool.. 
Liverpool.. 

Greenock. . 
Greenock. . 
Greenock.. 
Greenock. . 
Greenock. . 

Greenock. . 
Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 

Greenock.. 
Greenock. . 
Greenock.. 
Greenock. . 
Greenock.. 

Greenock. . 
Greenock. . 
Greenock.. 
Greenock.. 
Greenock.. 

Greenock. . 
Greenock. . 
Greenock. . 
Greenock.. 
Greenock. . 

Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 
Greenock.. 

Greenock.. 
Greenock.. 
Greenock. . 
Greenock.. 
Greenock.. 

Greenook. . 
Greenock.. 
Greenock.. 
Greenock. . 
Greenock. . 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 


Page 


818 
813 
813 
818 
818 

818 
318 
818 
818 
818 


818 
818 
618 
818 
818 


817 
817 
317 
817 
817 

817 
817 
817 
817 
817 

817 
817 
817 
817 
817 

817 
817 
817 
817 
817 

817 
817 
817 
817 
817 

817 
817 
817 
817 
817 

817 
817 
817 
817 
817 


817 
817 
817 
817 
817 


821 
821 
321 
821 
821 


Tidal  differences. 


Time. 


Height 


HW. 


LW.        HW. 


LW. 


Oreanoieh  Ume. 


h.fn. 
-0  16 
+0  06 
+0  04 
+0  08 
+1  00 

+0  06 
-0  04 
+0  16 
+0  81 
+180 


+0  04 
+0  09 
+0  10 
+0  09 
+0  07 


+0  25 
+0  01 
-0  48 
^0  25 
+0  06 

-0  46 
-0  89 
-0  48 
-0  40 
-0  08 

-0  04 
-0  09 
000 
+0  46 
+1  16 

+1  84 
+0  07 
-Oil 
-120 
+6  87 

+5  19 
+5  52 
+5  54 
+6  06 
+6  05 

+6  16 
+6  20 
-5  60 
-5  85 
-6  18 


-5 

-6 
-5 
-6 


SO 
16 
16 
12 


-6  07 


-4  23 
-4  14 
-4  05 
-3  34 
-2  16 


A.fn. 
-0  48 
-0  24 
-0  28 
-0  24 
+0  28 

-0  26 
-0  86 
-0  16 
-0  01 
+0  88 


-0  28 
-0  23 
-0  22 
-0  23 
-0  25 


+0  88 
+0  15 
-0  33 
-Oil 
+0  19 


-0  81 
-0  25 
-0  29 
-0  26 
+0  06 

+0  10 
+0  05 
000 
+0  69 
+1  29 

+148 
+0  21 
+0  08 
-1  06 
+5  51 

+5  82 
+6  06 
-H>07 
+6  19 
+6  18 

+«29 
+6  88 
-5  37 
-6  22 
-5  05 

-5  17 
-6  02 
-5  02 
-4  69 
-4  54 


-4  10 
-4  01 
-8  52 
-8  84 
-2  06 


DtMin  time. 


-0  39 
-0  26 
-0  14 
+0  06 
-0  18 


-0  26 
-0  18 
-0  25 
+0  15 
-0  06 


Mean  Low 
WaterSprings. 


feet 

-  1.6 

-  9.2 
+  0.2 
-16.6 
+  0.6 

-  1.1 

-  1.4 
-2.1 

-  L4 

-  6.6 


6.6 
6.0 
6.0 
6.6 
9.8 


+15.6 
-  4.8 
+10.6 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 


2.5 
0.6 

6.0 
8.2 
3.2 
0.5 
1.3 

2.2 
2.2 
0.0 
1.1 
0.4 

0.0 
L4 
2.4 
6.6 
5.8 

4.9 
0.4 
1.4 
L4 
0.5 

2.1 
2.8 
8.4 
8.9 
8.2 

8.2 
2.8 
2.8 
2.5 
8.2 


+  8.7 
+  8.2 
+  8.2 
+  2.1 
-  2.1 


-  6.8 
-8.6 

-  1.2 
+  0.4 
+  8.0 


feet. 

+0.2 

-0.8 

+0.4 

-1.8 

+0.4 

+0.8 
+0.2 
+0.1 
+0.2 
-0.5 


-0.6 
-0.4 
-0.4 
-0.6 
-LO 


+1.6 
-0.5 
+L1 
+0.8 
+0.1 

+0.8 
+0.4 
+0.4 
-0.1 
-0.2 

-0.2 
-0.2 

0.0 
-0.1 

0.0 

ao 

-0.2 
-0.2 
-0.6 
-0.6 

-0.6 
0.0 

+a2 

+0.2 
+0.1 

+0.8 
+0.4 
+0.4 
+0.5 
+0.4 

+0.4 
+0.4 
+0.4 
+0.8 
+0.4 


+0.6 
+0.4 
+0.4 
+0.8 
-0.1 


-0.8 
-0.6 
-0.8 
-0.1 
+0.1 


Ratio 

of 
rangee. 


0.92 
0.61 
0.99 
0.81 
LOO 

0.93 
0.«8 
0.90 
0.93 
0.72 


0.71 
0.74 
0.74 
0.71 
0.58 


2.54 
0.54 
2.04 
1.25 
LQ5 

1.59 
LS2 
1.81 
0.96 
0.88 

0.79 
0.79 
1.00 
0.90 
0.«7 

I.OO 
0.87 
0.27 
0.85 
0.43 

0.52 
0.98 
1.14 
1.15 
l.Qt 

1.21 
1.29 
L34 
L88 
1.82 

1.88 
1.29 
1.28 
1.25 
1.S2 


1.87 
1.82 
1.88 
1.S1 
0.80 


0.87 
0.64 
0.90 
1.06 
X.U 


AND  TIDAL  CONSTANTS. 
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Inteirml. 


Mean. 


HWI. 


1 

8 
4 

5 

6 
7 
8 
9 
10 


11 
12 
18 
14 
15 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
36 

86 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
60 


61 
62 
53 
64 
65 


66 
67 
68 
69 
60 


h.  m. 

10  40 

11  05 
11  00 
11  05 
11  S6 

11  00 

10  50 

11  10 
11  25 

000 


10  65 

11  00 
11  00 
10  58 
10  56 


12  15 
11  50 
11  00 
11  20 
11  50 

11  00 
11  05 
11  00 
11  02 
11  35 

11  40 

11  85 

11  44 

005 

036 

055 
11  50 
11  80 
10  20 

4  50 


86 
06 
10 
20 
16 


LWI. 


580 
635 
550 
605 
6  20 

6  10 
6  25 
6  27 
6  30 
635 


7  20 
7  80 

7  40 

8  15 
985 


10  15 
10  80 

10  42 

11  00 
10  40 


h.  m. 


4 
4 
4 
4 
5 


28 
53 
48 
53 
48 


Tropic. 


Rozxgv  of  tide. 


4  48 
4  38 

4  58 
6  18 

5  48 


4  43 
448 
448 
4  46 
4  44 


6  03 
6  38 
4  48 
506 
588 

4  48 
453 
4  48 

4  50 
523 

5  28 

5  23 

6  18 
6  18 
6  48 


7 
5 
5 
4 
11 


08 
88 
18 
08 
03 


10  47 

11  17 
11  22 
11  32 
11  27 

11  42 

11  47 

12  02 
12  17 

007 

12  22 
0  12 
0  14 
0  17 
022 


1 
1 
1 
1 


07 
17 
27 
49 


3  22 


4  03 
4  18 
4  06 
4  48 
4  28 


HHWI. 


A.  m. 
10  37a 
1101a 
10  67a 

10  59a 

11  62a 

10  67a 

10  47a 

11  07a 
11  22a 

"0  045 


10  51a 
10  56a 
10  56a 
10  54a 
10  52a 


12  18a 
11  46a 

10  58a 

11  17a 
11  47a 

11  68a 
11  03a 
10  57a 

10  59a 

11  82a 

11  36a 

11  81a 

11  41a 

0025 

03E26 

0  92b 
11  47a 
11  26a 
10  15a 

4446 


4 

5 
5 
6 
5 

6 
5 
5 
6 
6 


805 
016 
086 
185 
125 

275 
385 
485 
035 
185 


6  085 
6  235 
6  255 
6  285 
6  335 


7  18a 
7  28a 

7  38a 

8  13a 

9  31a 


10  10a 
10  26a 
10  88a 
10  56a 
10  86O 


LLWl. 


A.  m. 


4 

4 
4 
4 
5 

4 

4 
5 
5 
6 


815 
675 
615 
695 
466 

615 
415 
015 
165 
525 


4  475 
4  625 
4  625 
4  505 

4485 


6  065 
6  465 
525 
185 
485 


525 
585 
585 
665 
285 


5345 
6295 
6235 
6245 

6  545 

7  145 
6485 
6255 
4  165 

11  12a 

10  56a 

11  22a 
11  26a 
11  86a 
11  32a 

11  47a 

11  61a 

12  06a 
12  21a 

0  115 

0025 
0  165 
0  185 
0  215 
0265 


1  115 
1  225 
1  325 
1  585 
8  285 


4  115 
4  255 
4  115 
4  545 
4  325 


Mean 
(Mn). 


feet. 
19.6 
18.0 
21.1 
6.6 
21.4 

19.9 
19.8 
19.1 
19.8 
16.8 


16.2 
16.8 
15.8 
15.2 
12.4 


28.1 

4.9 

18.6 

11.4 

9.6 

14.6 

12.0 

11.9 

8.9 

8.0 

7.1 
7.2 
9.1 
8.2 
8.8 

9.1 
7.9 
7.0 
8.2 
8.9 

4.7 

8.9 

10.4 

10.6 

9.6 

11.0 
11.7 
12.2 
12.6 
12.0 

12.1 
11.7 
11.6 
11.4 
12.0 


12.5 
12.0 
12.1 
11.0 
7.3 


8.2 
6.6 
7.9 
9.3 
11.7 


Spring 
(Sg). 


feet. 
25.4 
16.9 
27.4 
8.6 
27.8 

25.9 
26.7 
24.8 
26.7 
19.8 


19.7 
20.6 
20.5 
19.7 
16.1 


28.6 
6.0 
22.9 
14.0 
11.8 

17.9 
14.8 
14.7 
10.9 
9.8 

8.7 

8.8 

11.2 

10.1 

10.8 

11.2 
9.7 
8.6 
4.0 
4.8 

6.8 
10.9 
12.8 
12.9 
11.8 

18.5 
14.4 
16.0 
15.5 
14.8 

14.9 
14.4 
14.3 
14.0 
14.8 


15.4 
14.7 
14.9 
18.5 
9.0 


Neap 
(Np5. 


feet. 
12.9 

8.6 
18.9 

4.4 
14.1 

18.1 
18.1 
12.6 
18.1 
10.1 


10.0 
10.4 
10.4 
10.0 
8.2 


17.2 
8.6 

18.8 
8.4 
7.1 

10.8 
8.9 
8.8 
6.6 
5.9 

5.2 
5.8 
6.8 
6.1 
6.6 

6.7 
5.8 
6.2 
2.4 
2.9 

8.6 
6.6 

7.7 
7.8 
7.1 

8.1 
8.7 
9.0 
9.3 
8.9 

9.0 
8.7 
8.6 
8.4 
8.9 


9.3 
8.8 
9.0 
8.1 
6.4 


3.8 

2.6 

6.7 

4.5 

9.3 

6.8 

11.1 

7.4 

13.9 

9.4 

Great 
trf>pic. 

(Qc). 


Tropic  diurnal 
inequality. 


HWQ. 


feet. 
21.3 
14.4 
22.9 
7.6 
28.2 

21.6 
21.5 
20.8 
21.5 
16.9 


16.8 
17.4 
17.4 
16.8 
18.8 


24.5 
6.5 
19.9 
12.4 
10.6 

16.6 

13.0 

12.9 

9.8 

8.8 

7.9 
8.0 
10.0 
9.0 
9.7 

10.0 
8.7 
7.8 
8.8 
4.5 

6.8 

9.8 

U.3 

11.4 

10.5 

11.9 
12.7 
13.2 
13.6 
18.0 

18.1 
12.7 
12.6 
12.8 
13.0 


13.5 
12.8 
13.1 
11.9 
8.0 


3.8 

6.2 

8.7 

10.2 

12.7 


feet. 
1.0 
0.8 
1.0 
0.6 
1.0 

1.0 
1.0 
1.0 
1.0 
0.9 


0.9 
0.9 
0.9 
0.9 
0.8 


1.2 
0.6 
1.1 
0.9 
0.8 

1.0 

0.9 
0.9 
0.8 
0.7 

0.7 
0.7 
0.8 
0.7 
0.8 

0.8 
0.7 
0.7 
0.5 
0.5 

0.5 
0.8 
0.8 
0.8 
0.8 

0.8 
0.9 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.8 
0.9 


LWQ. 


feet. 
1.0 
0.8 
1.1 
0.6 
1.1 


1. 
1. 
1. 
1. 
0. 


0.9 
0.9 
0.9 
0.9 
0.8 


0.8 
0.3 
0.7 
0.6 
0.5 

0.6 
0.6 
0.6 
0.6 
0.4 

0.4 
0.4 
0.6 
0.5 
0.5 

0.5 
0.4 
0.4 
0.8 
0.3 

0.3 
0.5 
0.5 
0.6 
0.5 

0.5 
0.5 
0.6 
0.6 
0.6 

0.6 
0.6 
0.5 
0.5 
0.6 


Diurnal  wave. 


Mean  sea  level 
above  planeof— 


0.9 

0.6 

0.8 

0.5 

0.9 

0.6 

0.8 

0.5 

0.6 

0.4 

0.5 

0.8 

0.6 

0.3 

0.7 

0.4 

0.8 

0.5 

0.9 

0.5 

Tronic 
HW 

inter- 
val. 


A.  m. 


Tropic 
range. 


9  81 


feet. 
1.4 
1.2 
1.5 
0.8 
1.6 

1.4 
1.4 
1.4 
1.4 
1.8 


1.2 
1.3 
1.8 
1.2 
1.1 


1.4 
0.7 
1.3 
1.0 
0.9 

1.1 
1.0 
1.0 
0.9 
0.8 

0.8 
0.8 
0.9 
0.9 
0.9 

0.9 
0.8 
0.8 
0.6 
0.6 

0.7 
0.9 
1.0 
1.0 
0.9 

1.1 
1.1 
1.1 
1.2 
1.1 

1.1 
1.1 
1.1 
1.0 
1.1 


1.1 
1.1 
1.1 
1.0 
0.8 


0.5 
0.7 
0.8 
0.9 
1.0 


Predic- 
tions. 


feet. 
12.7 

8.4 
18.7 

4.2 
18.9 

18.0 
12.8 
12.4 
12.8 
9.9 


9.8 

10.2- 

10.2 

9.8 

8.0 


14.2 
8.0 

11.4 
7.0 
6.9 

9.0 
7.4 
7.4 
5.4 
4.9 

4.4 
4.4 
5.6 
6.0 
6.4 

6.6 
4.8 
4.8 
2.0 
2.4 

2.9 
6.4 
6.4 
6.4 
6.9 

6.8 
7.2 
7.5 
7.8 
7.4 

7.4 
7.2 
7.2 
7.0 
7.4 


Tropic 
LLW. 


Jed. 
10.7 

7.2 
11.5 

3.8 
11.6 

10.8 
10.7 
10.6 
10.7 
8.4 


8.4 
8.7 
8.7 
8.4 
6.9 


12.2 
2.7 
9.9 
6.1 
6.2 

7.7 
6.4 
6.4 
4.8 
4.8 

8.9 
3.9 
4.9 
4.5 
4.8 

5.0 
4.8 
8.8 
1.8 
2.2 

2.6 
4.8 
5.6 
6.6 
5.2 

6.9 
6.2 
6.5 
6.7 
6.4 

6.4 
6.2 
6.2 
6.1 
6.4 


Varia- 
tion 01 
the  com- 


7.7 

6.6 

7.4 

6.4 

7.4 

6.4 

6.8 

6.9 

4.5 

8.9 

1.9 

1.8 

8.4 

3.0 

4.7 

4.8 

5.6 

6.0 

7.0 

6.8 

WeiA. 
o 

17.5 
17.5 
17.6 
17.6 
17.6 

18.0 
18.0 
18.0 
18.0 
18.0 


18.6 
18.6 
18.6 
18.5 
18.6 


18.0 
18.0 
18.6 
18.6 
18.6 

18.6 
18.6 
19.0 
19.0 
19.0 

19.0 
19.0 
19.0 
19.0 
19.0 

19.0 
19.6 
19.6 
19.5 
20.0 

19.6 
20.0 
19.5 
20.0 
20.5 

20.0 
20.0 
20.0 
20.0 
20.6 

20.0 
20.0 
20.0 
20.0 
20.0 


20.0 
19.5 
19.5 
19.0 
19.0 


19.6 
19.6 
19.6 
19.0 
19.0 
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TABLE  3.— TIDAL  DIFFERENCES 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
18 
14 
16 


16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 


80 
81 
82 
83 
84 

85 
86 
87 
88 
89 

40 
41 
42 
48 
44 

45 
46 

47 
48 
49 

50 
51 
52 
53 
54 


55 
56 
57 
58 
59 

60 
61 
62 
63 
64 


Station. 


EUROPE  (WB8T  Ck)Asr)— Cont'd, 

TBS  BBITI8H  ISLANDS— Continued. 

Irdand^  eaM  co<uC— Continued. 


Geographic  position. 


Strangford 

Newcastle,  Dundrum  Bay 

Cranfleld  Pt,  Carllnffford  Lough... 

Newry.  Carlingford  I^ugh 

Dundaik 


Drcffbeda,  Boyne  Riyer . 

Bcklbriggan 

Howth 

Dublin,  Poolbi^  Light .. 
Kingstown,  Dublin  Bay 


Bray  Head 
Wlcklow  .. 

Arklow 

Wexford... 
Tuskar .... 


IreUxnd,  touth  coatL 


Canuore 

Coninbeg  Rock,  Saltee  Islands 

Walerford,  Duncannon  Fort 

Dungaryan  Light,  Balllnacourty... 
Youghal 


Ballycottin 

QUESNflTOWN... 

Kinsale , 

Courtmacsberry , 
Clonakilty  Bay . 


Castletownsend 

Baltimore 

Cape  Clear 

Crookhaven . . . . 


Ireland,  toett  coatt. 

Dunmanus  Harbor 

Castletown,  Bearbayen . . . 

Valentia  Harbor 

Castlemaine 

Dingle 


Smerwick  Harbor 

Tralee 

Carrlgaholt,  Shannon  Riyer 

Tarbert,  Shannon  Riyer 

Limerick,  Shannon  Riyer... 


Liscanor  Bay 

Killeany,  Arran  Islands. 

Galway 

Kilkiemn  CoVe. 


Lati- 
tude. 


Iforth. 

O      I 

64  21 
54  11 
54  01 
54  09 
68  60 

68  48 
58  87 
68  24 
58  20 
63  18 

63  11 
52  58 
52  47 
62  19 
52  12 


52  09 
52  02 
62  13 
62  04 
61  57 

51  60 
61  61 
61  42 
51  86 
51  85 

5180 
61  28 
61  24 
51  29 


51  80 

61  37 

51  56 

52  08 
52  07 

52  11 
52  16 

62  35 
52  86 
52  39 

52  55 

53  07 
53  14 
53  17 


SlyneHead ;  68  24 


Inishbofin 

Clare  Island,  Clew  Bay. 
Westport,  Clew  Bay  — 

Broaahayen  Harbor 

KlllalaBay 


Sllgo  Harbor,  Oyi^ler  Island 
Mmlaghmore,  Sllgo  Bay ... 
Donegal  


Klllybegs 

Lough  Koesmore 


Ireland,  north  &)a^ 


54  18 
54  27 
54  87 
54  85 
54  47 


BallynessBar 55  08 

Sheephayen 55  11 

Mulroy  Bay  Bar 55  15 

Rathmullan,  Lough  Swllly 55  08 

CuldaflfBay 65  18 

Moyille,  Lough  Foyle 56  10 

Londonderry,  Lough  Foyle 54  59 

Coleralne 55  09 

Port  Rush 55  13 

Ballycastle  Bay ;  55  12 


Longitude. 


Arc. 


Time. 


o    t 

684 
664 
604 
622 
6  18 

8  16 
6  11 
604 
609 
608 

607 
600 
6  11 
28 
13 


WetL 
A.  ffi. 


6 
6 


622 
6  40 
666 
88 
51 


7 
7 


53  37 
53  50 

53  47 

54  13 
54  14  I      9  12 


760 

8  18 
880 

8  40 
862 

9  10 
924 
982 
943 


9  44 
963 

10  19 
9  43 

10  16 

10  24 
963 
9  41 
922 
888 

9  21 
938 
904 
9  41 
10  14 

10  15 

10  00 

9  82 

953 


7 
7 
7 
7 


7 
7 


834 
8  26 
8  07 
827 
8  31 


808 


53 
45 
30 
10 


02 
21 
6  45 
6  82 
6  15 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


22 
24 
24 
26 
26 

26 
26 
24 
26 
26 

24 
24 
26 
26 
26 


26 
27 
28 
80 
81 

82 
88 
84 
86 
85 


0  87 
088 
088 
0  89 


0  89 
0  40 
0  41 
089 
0  41 

0  42 
0  40 
0  89 
0  87 
085 


Standard  port  lor 
reference. 


Name. 


0 
0 
0 
0 
0 


87 
89 
86 
39 
41 


0  41 
0  40 
0  38 
0  40 
0  87 


34 
34 
32 
34 
34 


033 
0  32 
0  31 
0  80 
0  29 


0 
0 
0 
0 
0 


28 
29 
27 
26 
25 


Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 
Kingstown 

Kingstown 
Kingstown 
Kingstown 
Kingstown 


Page. 


819 
819 
819 
819 
819 

819 
819 
819 
819 
819 

819 
819 
819 
819 


Kingstown 819 


Queenstown. 
Queenstown. 
Queenstown . 
Queenstown. 
Queenstown. 


Queenstown 

Queenstown 

Queenstown..., 

Queenstown 

Queenstown 


Queenstown . 
Queenstown . 
Queenstown , 
Queenstown . 


828 
828 
828 
328 
823 

828 
828 
823 
828 
823 

828 
823 
823 
823 


Queenstown 823 

Queenstown ;  823 

Queenstown 823 

Queenstown 823 


Queenstown , 

Queenstown , 
Queenstown . 
Queenstown , 
Queenstown . 
Queenstown , 

Queenstown , 
Queenstown , 
Queenstown. 
Queenstown . 
Queenstown , 

Queenstown , 
Queenstown. 
Queenstown . 
Kingstown .. 
Kingstown . , 


Kingstown 

Kingstown 

Kingstown 

Kingstown 

Kingstown 319 


323 

823 
823 
323 
328 
823 

323 
323 
323 
323 
328 

323 
323 
323 
319 
819 

319 
319 
319 
319 


Kingstown 819 

Kingstown 319 

Kingstown 319 

Kingstown 319 

Kingstown 319 

Kingstown 319 

Kingstown 319 

Kingstown 319 

Kingstown 319 

Kingstown 319 


Tidal  differences. 


Time. 


HW. 


LW. 


Dublin  time, 
^WWeA, 


h.  fn. 
+1  42 
-0  03 
-0  08 
+0  88 
-0  12 

-0  07 
-0  27 
+0  02 
+0  08 
000 

-0  28 
-0  48 
-8  07 
-8  46 
-6  22 


+1  04 
+0  46 
+0  27 
+0  24 
+0  27 

+0  06 
000 
-0  02 
-Oil 
-0  16 

-0  19 
-0  16 
-0  88 
-0  80 


-0  47 
-0  26 
-0  55 
-0  12 
-0  45 

-0  44 
-0  86 
+0  03 
+0  18 
+1  29 

-0  19 
-0  12 
-Oil 
-0  07 
-0  09 

-0  05 
-0  01 
+0  12 
+6  39 
+6  65 

+6  52 
+6  47 
+6  45 
+6  45 
+6  49 


+6  61 
00 
07 
08 

17 


+7 

+7 
+7 
+7 


+8  31 
+9  25 

+7  47 
+7  29 
+7  43 


h,  tn. 
+1  80 
+0  10 
+0  06 
+0  61 
+0  01 

+0  06 
-0  14 
+0  15 
+0  01 
000 

-0  10 
-0  80 
-2  54 
-8  88 
-6  09 


+0  61 
+0  88 
+0  14 
+0  11 
+0  14 

-0  07 
000 
-0  16 
-0  24 
-0  29 

-0  82 
-0  29 
-0  61 
-0  43 


000 
-0  89 
-1  08 
-0  26 
-0  58 


-0  57 

-0  49 

-0 

0 

+1 


10 
00 
41 


-0  82 
-0  25 
-0  87 
-0 
-0 


20 
22 


-0  18 
-0  14 
-0  01 
+6  52 
+7  08 

+7  06 
+7  00 
+6  68 
+6  68 
+7  02 


+7  04 

+7  18 
+7  20 
+7  21 
+7  30 


+8  44 
+9  37 
+8  00 
+8  07 
+8  21 


Height. 


HW. 


LW. 


Mean  Low 
WaierSjprings. 


feet. 

-0.3 

+8.3 

+4.4 

+2.0 

+8.5 

+0.6 
+L7 
+L7 
+0.7 
0.0 

+0.8 
-L9 
-6.4 
-6.6 
-1.9 


-2.9 
+0.6 
+0.2 
+0.2 
+0.4 

-0.8 
0.0 
-0.7 
-1.8 
-L2 

-L4 
-L9 
-3.0 
-1.6 


-2.6 
-2.4 
-L8 

+L7 
-1.4 

-0.8 
0.0 
+L8 
+L7 
+8.6 

+1.1 
+0.9 
+2.8 
+2.5 
+0.8 

-0.2 
-0.2 
+0.4 
-0.8 
-0.9 

+0.1 
0.0 

+0.1 
0.0 

-0.4 


+0.2 
+0.4 
+0.4 
+1.0 
-2.2 

-3.2 
-2.8 
-4.4 
-5.8 
-7.4 


feet 

-0.2 

+0.4 

+0.5 

+0.3 

+0.4 

+0.1 
+0.2 
+0.2 
+0.1 

ao 

+0.1 
-0.2 
-0.7 
-0.6 
-0.2 


-0.8 
+0.2 
+0.2 
+0.1 
+0.2 

+0.1 
0.0 
0.0 
0.0 

-0.1 

-0.1 
-0.2 
-0.8 
-0.2 


-0.1 
0.0 
+0.1 
+0.7 
+0.2 

+0.3 
+0.4 
+0.6 
+0.7 
+L8 

+0.6 
+0.6 
+0.7 
+0.8 
+0.6 

+0.8 
+0.3 
+0.5 
+0.4 
+0.3 

+0.5 
+0.4 
+0.5 
+0.4 
+0.4 


+0.4 
+0.4 
+0.4 
+0.6 
+0.2 

0.0 

0.0 

-0.2 

-0.8 

-0.6 


Ratio 

of 
ranges. 


0.99 
L84 
1.44 
L20 
LS6 

1.06 
1.16 
1.16 
1.07 
LOO 

L07 
0.80 
0.34 
0.45 
0.80 


0.73 
L04 
1.00 
l.OI 
L02 

0.96 
LOO 
0.98 
0.86 
0.88 

0.86 
0.82 
0.72 
0.79 


0.74 
0.76 
0.84 
1.12 
0.88 

0.88 
0.96 
1.07 
L12 
L45 

1.06 
L04 
L17 
1.18 
LOS 

0.96 
0.96 
0.99 
0.88 
0.86 

0.96 
0.94 
0.96 
0.94 
0.92 


0.98 
LOO 
0.99 
L06 
0.74 

0.64 
0.68 
0.63 
0.43 
0.24 
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Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof— 

Varia- 

S 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(Sg). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 

thecom- 

paas. 

•^ 
Z 

HWI. 

LWL 

HHWI. 

•LLWI. 

val. 

i 

• 

WeaL 

h.  m. 

h.  m. 

h,  m. 

h,  tn. 

/crt. 

feet. 

feet. 

feet 

^^'. 

feeL 

A.  m. 

Jeet. 

feet. 

feet. 

o 

1 

0  15 

603 

0  125 

6  066 

8.7 

10.4 

7.0 

9.6 

0.8 

0.4 

0.9 

5.2 

4.8 

19.0 

2 

10  50 

488 

10  47a 

4  415 

11.7 

14.6 

8.5 

11.8 

0.7 

0.8 

1.1 

7.3 

5.6 

19.0 

3 

10  45 

483 

10  42a 

4  865 

12.6 

15.8 

9.2 

12.2 

0.8 

0.8 

1.1 

7.9 

6.1 

19.0 

4 

11  80 

5  18 

11  27a 

5  215 

10.5 

13.1 

7.7 

10.1 

0.7 

0.8 

1.0 

6.6 

5.0 

19.5 

5 

10  40 

428 

10  87a 

4  815 

11.9 

14.9 

8.7 

11.5 

0.8 

0.8 

1.1 

7.4 

5.7 

19.5 

6 

10  45 

438 

10  42a 

4865 

9.8 

11.6 

6.8 

8.9 

0.7 

0.7 

1.0 

5.8 

4.4 

19.5 

7 

10  25 

4  18 

10  22a 

4  165 

10.2 

12.8 

7.6 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

8 

10  65 

4  43 

10  02a 

4465 

10.2 

12.7 

7.6 

9.8 

0.7 

0.7 

1.0 

6.4 

4.9 

19.0 

9 

11  00 

428 

10  57a 

4  315 

9.4 

11.7 

6.8 

9.0 

0.7 

0.7 

1.0 

5.8 

4.6 

19.0 

10 

10  62 

427 

10  49a 

4805 

8.8 

1019 

6.4 

8.4 

0.7 

0.7 

1.0 

5.4 

4.2 

19.0 

11 

10  80 

4  18 

10  27a 

4  215 

9.4 

11.8 

6.9 

9.0 

0.7 

0.7 

1.0 

5.9 

4.5 

19.0 

12 

10  10 

858 

10  06a 

4025 

7.0 

8.7 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

8.8 

19.0 

13 

745 

1  88 

7  89a 

1  895 

8.0 

8.8 

2.2 

2.8 

0.4 

0.4 

0.6 

1.9 

1.4 

19.0 

14 

706 

063 

7  01O 

0  575 

8.9 

4.9 

2.9 

8.7 

0.4 

0.5 

0.6 

2.4 

1.8 

19.0 

15 

580 

1143 

526o 

11  47a 

7.0 

8.8 

5.1 

6.7 

0.6 

0.6 

0.9 

4.4 

8.8 

19.0 

16 

545 

11  58 

542a 

12  00a 

6.9 

8.9 

4.5 

7.1 

0.6 

0.4 

0.7 

4.4 

8.6 

19.0 

17 

525 

1188 

528a 

11  40a 

9.9 

12.8 

6.4 

10.2 

0.7 

0.5 

0.8 

6.4 

5.1 

19.0 

18 

505 

11  18 

503a 

1120a 

9.5 

12.8 

6.2 

9.8 

0.7 

0.5 

0.8 

6.2 

4.9 

19.0 

19 

500 

11  13 

458a 

11  15a 

9.6 

12.4 

6.2 

9.9 

0.7 

0.6 

0.8 

6.2 

5.0 

19.5 

20 

502 

1115 

500a 

11  17a 

9.7 

12.6 

6.8 

10.0 

0.7 

0.5 

0.8 

6.3 

5.0 

19.5 

21 

440 

10  53 

488a 

10  55a 

9.1 

11.8 

5.9 

9.4 

0.7 

0.5 

0.8 

5.9 

4.7 

19.5 

22 

433 

10  59 

4  81a 

11  Ola 

9.6 

11.9 

6.6 

9.6 

0.7 

0.5 

648 

0.8 

6.0 

4.8 

20.0 

23 

480 

10  43 

428a 

10  45a 

8.8 

11.4 

5.7 

9.1 

0.7 

0.5 

0.8 

5.7 

4.6 

20.0 

24 

420 

10  88 

4  18a 

10  85a 

8.2 

10.7 

5.3 

8.5 

0.6 

0.4 

0.7 

5.4 

4.2 

20. 0 

25 

4  15 

10  28 

4  18a 

10  80a 

8.4 

10.9 

5.5 

8.7 

0.6 

0.4 

0.7 

5.4 

4.8 

20.0 

26 

4  10 

10  23 

4  08a 

10  25a 

8.2 

10.6 

5.8 

8.5 

.    0.6 

0.4 

0.7 

5.8 

4.2 

20.0 

27 

4  12 

10  25 

4  10a 

10  27a 

7.8 

10.1 

5.1 

8.1 

0.6 

0.4 

0.7 

5.0 

4.0 

20.0 

28 

350 

10  03 

848a 

10  05a 

6.8 

8.8 

4.4 

7.1 

0.6 

0.4 

0.7 

4.4 

8.6 

20.5 

29 

3  57 

10  10 

856a 

10  12a 

7.5 

9.7 

4.9 

7.8 

0.6 

0.4 

0.7 

4.8 

8.9 

20.5 

SO 

3  40 

953 

S  o9a 

956a 

7.0 

9.4 

4.1 

7.4 

0.4 

0.7 

0.8 

4.7 

8.8 

20.5 

31 

400 

10  13 

8  59a 

10  15a 

7.1 

9.6 

4.1 

7.6 

0.4 

0.7 

........ 

0.8 

4.8 

3.9 

20.5 

82 

380 

9  48 

829a 

9  45a 

8.0 

.10.8 

4.6 

8.4 

0.4 

0.8 

0.8 

5.4 

4.8 

21.0 

H3 

4  15 

10  28 

4  14a 

10  29a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.5 

84 

8  40 

953 

8  89a 

966a 

7.9 

10.7 

4.6 

8.8 

0.4 

0.8 

0.8 

5.4 

4.8 

21.0 

85 

840 

9  53 

8  39a 

955a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8    

0.9 

5.7 

4.5 

21.0 

1  36 

850 

10  03 

8  49(i 

10  05a 

9.1 

12.3 

5.3 

9.5 

0.5 

0.8 

0.9 

6.2 

4.9 

20.5 

1  37 

480 

10  43 

429a 

10  45a 

10.2 

13.8 

5.9 

10.7 

0.5 

0.9 

:    1.0 

6.9 

5.4 

20.5 

138 

4  42 

10  55 

4  41a 

10  56a 

10.6 

14.3 

6.2 

11.1 

0.5 

0.9 

1.0 

7.2 

5.6 

20.5 

39 

600 

0  18 

5  59a 

0  145 

18.8 

18.7 

8.0 

14.8 

0.6 

1.0 

1.1 

9.4 

7.8 

20.5 

40 

4  10 

10  23 

409a 

10  25a 

10.1 

13.7 

5.9 

10.6 

0,5 

0.9 

1.0 

6.8 

5.4 

20.6 

41 

4  15 

10  28 

4  14a 

10  80a 

9.9 

18.4 

5.7 

10.4 

0.5 

0.9 

1.0 

6.7 

6.2 

21.0 

42 

4  19 

10  19 

4  18a 

10  20a 

11.1 

15.1 

6.4 

11.6 

0.5 

0.9 



1.0 

7.5 

5.9 

21.0 

48 

420 

10  38 

4  19a 

10  84a 

11.2 

15.1 

6.5 

11.7 

0.5 

0.9    

1.0 

7.6 

5.8 

21.0 

44 

4  16 

10  29 

4  15a 

10  80a 

9.8 

13.2 

5.7 

10.3 

0.5 

0.8 

0.9 

6.6 

5.1 

21.0 

45 

420 

10  83 

4  19a 

10  85a 

9.0 

12.1 

5.2 

9.4 

0.5 

0.8 

0.9 

6.0 

4.7 

21.5 

46 

425 

10  38 

4  24a 

10  40a 

9.0 

12.2 

5.2 

9.4 

0.5 

0.8 

0.9 

6.1 

4.7 

21.5 

47 

4  40 

10  53 

4  39a 

10  55a 

9.4 

12.7 

5.5 

9.8 

0.5 

0.8 

0.9 

6.4 

4.9 

21.0 

48 

460 

11  03 

4  49a 

11  05a 

7.7 

10.4 

4.5 

8.1 

0.4 

0.8 

0.8 

5.2 

4.0 

21.5 

49 

5  10 

11  23 

509a 

11  25a 

7.6 

10.2 

4.4 

7.9 

0.4 

0.8 

0.8 

6.1 

4.0 

21.0 

60 

5  10 

11  28 

509a 

11  25a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

0.9 

5.7 

4.4 

20.5 

51 

505 

11  18 

5  04a 

11  20a 

8.3 

11.2 

4.8 

8.7 

0.4 

0.8 



0.9 

5.6 

4.4 

20.5 

52 

505 

11  18 

5  04a 

1120a 

8.4 

11.4 

4.9 

8.8 

0.4 

0.8 

••••••-- 

0.9 

5.7 

4.4 

20.5 

53 

508 

11  16 

6  02a 

11  18a 

8.8 

11.2 

4.8 

8.7 

0.4 

0.8 

0.9 

5.6 

4.4 

21.0 

M 

507 

11  20 

6  06a 

11  22a 

8.1 

10.9 

4.7 

8.5 

0.4 

0.8 

•••■•■«. 

0.8 

5.4 

4.2 

21.0 

55 

5  10 

1128 

509a 

11  25a 

8.6 

11.4 

5.3 

9.0 

0.4 

0.8 

0.9 

5.7 

4.5 

21.0 

56 

520 

11  88 

5  19a 

11  35a 

8.8 

11.7 

5.4 

9.2 

0.4 

0.8 

0.9 

5.8 

4.6 

20.5 

57 

528 

11  41 

5  27a 

11  43^1 

8.7 

11.6 

5.3 

9.1 

0.4 

0.8 



0.9 

5.8 

4.5 

20.5 

58 

580 

11  43 

529a 

11  Ahn 

9.3 

12.4 

5.7 

9.7 

0.6 

0.9 

•■•••••• 

1.0 

6.2 

4.8 

20.5 
^.5 

59 

540 

11  53 

5  39a 

11  55a 

6.5 

8.7 

4.0 

6.9 

0.3 

0.7 

0.8 

4.4 

8.5 

60 

655 

043 

6  54a 

0  456 

5.6 

7.5 

3.4 

6.0 

0.3 

0.7 

0.8 

8.8 

3.0 

20.0 

61 

748 

1  35 

7  47a 

1  376 

6.0 

8.0 

8.6 

6.4 

0.3 

0.7 

0.8 

4.0 

8.2 

20.5 

62 

6  12 

000 

6  11a 

0  026 

4.7 

6.2 

2.9 

5.1 

0.3 

0.7 

0.8 

8.1 

2.6 

20.0 

63 

565 

008 

5  54a 

0  106 

3.8 

5.1 

2.3 

4.2 

0.8 

0.7 

■••■•••• 

0.8 

2.6 

2.1 

20.0 

64 

6  10 

0  23 

609a 

0256 

2.1 

2.8 

1.3 

2.5 

0.2 

0.6 

0.7 

1.4 

1.3 

20.0 
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TABLE  3.— TIDAL  DIFFERENCES 


Geogimphic  podfcion. 


Standard  port  for 
reference. 


1 

2 
8 
4 
5 

6 
7 
8 
0 
10 


11 
12 
IB 


14 
16 
16 
17 


18 
19 
20 
21 


22 
28 
24 
25! 
26 


27 
28 
29 
80 
81 

82 
88 
84 
85 

86 

87 
88 
89 
40 
41 

42 
48 
44 
45 
46 
47 


48 
49 
50 
51 


Station. 


Lati- 
tude. 


EUROPE  (Wmt  Cdaot)— Cont'd. 

THE  BRITISH  uLANDe— Continued. 

HebrideB,  or  Wettem  Jdet. 


St  Kilda  Ifiland 

Barm  Head,  Bemera  Island. 

Loch  Ski  port.  S.'Ulst 

Loch  Boiadale,  S.  Uist 

Loch  Maddy,  N.  Uist 


North. 
o    / 

57  48 
66  47 
57  20 
57  09 
57  86 


Monach  Island  Light 57  82 

East  Loch  Tarbert,  Harris  Id 57  61 


West  Loch  Tarbert,  Harris  Id  . 

Stomoway,  Lewis  Island 

Bemera,  Loch  Roag,  Lewis  Id. 

Orkney  ItianiB, 


57  55 

58  11 
58  14 


Stromness,  Mainland,  or  Pomona  I.!  58  58 
Kirkwall,  Mainland,  or  Pomona  I . .  58  60 
Otterswick,  Sanday  Island 60  16 


SKeUand  Itiandt, 

Scaddon,  Fair  Isle 

Sumhurgh  Head,  Mainland  Id 

Lerwick,  Mainland  Island 

Balta,  Unst  Island 

rABOX  ISLARSS. 

Fuglde  Fiord 

Leerrlgo  Fiord 

Myggenaes  Fiord 

Suderde  Fiord 

BSLOIUIC. 

Nieuport 

Ostende 

Blankenberghe 

Antwerp.  Scneldt  RiTer 

Liefkensnoek,  Scheldt  River 

KKTHBaLANDB,  OB  HOLLAim. 

Vllsslngen  or  Flushing,  Schelde  R. . 

Ter  Nenzen,  Schelde  R 

Hansweert.  Schelde  R 

Wemeldinge 


6126 
5121 
61  26 
51  81 
Zleriksee 61  88 


60  81 
60  61 
60  09 
60  45 


62  10 
62  15 
62  08 
61  42 


61  00 
61  14 
61  19 
51  14 
61  18 


I 


Brouwershaveu 

Hellevoetslnls 

Wlllemstad 

Dordrecht,  Oude-Maas  R 
Gorinchem,  Rhine  R . . . . 


Rotterdam,  Nienwe-Maas  R 

Hoek  van  Holland 

Ymulden 

Helder 

Vlleland 


Harlingen,  Zulder  Zee 

Durgeraam,  Zuider  Zee 

West  Terschelllnff  Light 

Ameland  Island  Light 

Schlermonnlkoog  Island  Light 
Dellzyl,  Ems  River 


OBRXANT. 

North  Sea. 


Emden,  Ems  River 

Borkum  Island,  Ems  River  Entr . 

Nordemey  Light 

Wangeroog  Island,  Jade  R.  Entr. 


61  48 
6149 
61  42 
61  48 
61  60 

6166 

51  60 

52  28 
52  58 
58  18 

58  11 

52  23 

53  21 
68  27 
58  29 
68  20 


68  21 

58  85 
53  43 
58  47 


Longitude. 


Arc.     Time. 


WeaL 


O     f 

885 
7  89 
708 
7  10 
706 

7  42 
645 
665 
622 
660 


8  81 
268 
288 


189 
1  16 
110 
060 


6  16 
6  48 
728 
700 


A.lll. 

084 
0  81 
029 
029 
028 


0 
0 
0 
0 
0 


EaaL 


248 
266 
807 
424 
4  17 


884 

860 
400 
860 
864 


8 
4 

4 
4 

6 

4 
4 

4 
4 

4 


65 
08 

26 
40 
00 

29 
08 
84 
46 
04 


0 
0 
0 
0 
0 


24 
59 
13 
87 
6  09 
666 


6 
4 

6 
5 


7  11 

6  40 

7  13 
7  54 


0 
0 
0 
0 
0 
0 


81 
27 
28 
26 
27 


0  14 
0  12 
0  10 


007 
0C6 
005 
008 


026 
027 
080 
028 


11 
12 
12 
18 
17 


0  14 
016 
0  16 
0  16 
0  16 

0  16 
0  17 
0  18 
0  10 
020 

0  18 
0  17 
0  18 
0  19 
020 


22 
20 
21 
22 
25 
28 


029 
027 
029 
0  32 


Name. 


Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 
Kingstown . 

Kingstown . 
Kingstown . 
Kingstown . 
Kingstown  ^ 
Kingstown . 


Kingstown 
Kingstown 
Kingstown 


Kingstown 
Kingstown 
Kingstown 
Kingstown 


Hamburg 
Hamburg 
Hamburg 
Hamburg 

Dover ... 
Dover . . . 
Dover ... 
Dover . . . 
Dover ... 


Hamburg 
Hamburg 
Hamburg 
Hamburg 
Hamburg 

Hamburg 
Hamburg 
Hamburg 
Hamburg 
Hamburg 

Hamburg 
Hamburg 
Hamburg 
Hamburg 
Hamburg 

Hamburg 
Hamburg 
Hamburg 
Hamburg 
Hamburg 
Hamburg 


Page, 


Hamburg 
Hamburg 
Hamburg 
Hamburg 


821 
821 
821 
821 
821 

821 
821 
821 
821 
821 


821 
821 
821 


821 
821 
821 
821 


829 
829 
320 
829 


809 
809 
809 
8U9 
809 


829 
829 
829 
829 
829 

329 
829 
329 
829 
829 

829 
329 
829 
829 
829 

829 
829 
829 
829 
829 
829 


Tidal  differences. 


829 
329 
829 
329 


Time. 


HW. 


LW. 


Local  Hme. 


h.  fR. 

+6  58 


+7 
+7 


08 
15 


+7  08 
+7  28 

+7  07 
+7  29 
+7  23 
+8  08 
+7  88 


-2  02 
-0  66 
•160 


-0  08 

-1  18 

0  83 

-1  28 


+6  11 
+7  61 
+8  66 
+  066 


A.  m. 
+7  06 
+7  20 
+7  27 
+7  20 
+7  40 

+7  19 
+7  41 
+7  86 
+8  20 
+7  46 


-160 

-0  48 

188 


+0  09 
-106 
-0  11 
-111 


+4  68 
+0  88 
+2  88 
-0  22 


Oreemotehtime. 


+1  21 
+1  17 
+1  15 
+6  19 
+4  20 


+0  20 
+0  80 
+0  14 

+4  18 
+8  19 


A^BTEaaL 


-4  12 
-3  45 
-2  57 
-2  28 
-2  62 

-8  18 
-2  29 
-1  33 
-0  10 
+0  84 

-1  14 
-8  12 
-2  22 
+0  14 
+8  13 


+8 
-4 
+8 


60 
88 
14 


+8  68 

+4  10 
+6  66 


-6  09 

-4  44 

-4  06 
-4  14 
-4  84 

-4  61 
-2  68 
-161 
+0  08 

+1  49 


+ 
+ 


+ 

+ 
+ 
+ 


1  02 
888 

1  54 
022 

2  01 

8  24 
6  49 

1  59 

2  88 
2  65 
454 


Time  meridian^ 
25°EatL 


-4  01 
-6  28 
-6  45 
-6  26 


-6  19 
-7  46 
-7  02 
-6  48 


Height 


Ratio 

of 
ranges. 


HW. 


LW. 


Mean  Low 
WaterSpringt. 


feet. 

+0.8 

-0.1 

+L0 

+L8 

+1.2 

+0.8 
+2.0 
+6.4 
+L8 
-0.2 


-1.2 
-1.2 
-0.2 


-6.4 
-5.4 
-4.6 
-4.2 


-0.7 
-0.7 
+1.7 
-2.8 


-2.7 
-2.4 
-5.6 
-8.6 
-2.1 


+7.4 
+8.1 
+8.8 
+8.4 
+8.0 

+2.4 
+0.2 
+1.0 
-0.2 
-8.0 

-LI 
-0.4 
-0.8 
-2.2 
-0.6 

-L8 
-6.1 
-L4 
-L2 
-L6 
+8.7 


+1.6 
-0.2 

+a2 

+0.9 


feel. 

+0.6 

+0.6 

+0.6 

+0.7 

+0.6 

-H).6 
+0.8 
+0.4 

+a8 

+0.4 


•fO.4 
•fO.2 
•fO.4 


-0.4 
-0.8 
-0.2 
-0,2 


-H).7 
+0.8 
+L1 
-H).6 


+0.1 
-fO.2 
-0.2 
+0.1 

+a8 


+L1 
+L0 
+0.9 
+0.6 
+0.6 

+0.6 
+0.8 
•H).2 
•fO.2 
+0.1 

+0.1 
+0.8 
+0.4 
+0.2 
+0.8 

+0.3 
0.0 
+0.2 
-t-0.2 
+0.2 
+0.5 


+0.8 
+0.6 

+0.8 


1.02 
0.98 
1.0S 
1.07 
LOO 

L02 
1.14 
0.99 
L12 
a92 


ass 
ass 

0.92 


a«2 

0.4i 
0.60 

ao9 


0.77 
0.70 
LIO 
0.47 


a  81 

0.8S 

a66 
a  70 
as* 


a.«2 

2.15 
2.27 
1.77 
Li 


La 
aoe 

LIB 

a  94 

0.60 

an 
ass 
aso 
aei 
a87 

aos 

0.18 

a  74 

0.77 

a7i 

Ld2 


LU 

as? 
aM 

LOS 
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• 

Interval. 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  planeof- 

VarU- 
tionof 
the  com- 
pass. 

Mean. 

Tropic. 

Mean 
(Mn). 

.Spring 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 
HW 

inter- 
val. 

Tropic 
range. 

Predlc- 
tions. 

Tropic 
LLW. 

HWI. 

LWI. 

HHWI. 

I.LWI. 

• 

• 

West. 

1 

2 
S 
4 
6 

h.  VI. 

520 
685 
542 
535 
655 

h.  111. 

U  32 
11  47 

11  54 
.  11  47 

12  07 

A.  fn. 
5  19a 
534a 
5  41a 
534a 
5  54a 

A.  m. 
11  34a 
11  49a 
11  56a 

11  49a 

12  09a 

feet. 
9.0 
8.2 
9.1 
9.4 
9.3 

feet. 
12.2 
11.1 
12.8 
12.7 
12.5 

feeU 
5.2 
4.8 
5.3 
5.5 
5.4 

feet. 
9.4 
8.6 
9.5 
9.8 
9.7 

0.5 
0.4 
0.5 
0.5 
0.5 

feet. 
0.9 

as 

0.9 
0.9 
0.9 

A.  m. 

feeL 
1.0 
0.9 
1.0 
1.0 
1.0 

feet. 
6.1 
6.6 
6.2 
6.4 
6.3 

feet. 
4.7 
4.3 
4.8 
4.9 
4.8 

o 

22.0 
21.0 
21.0 
21.0 
21.0 

6 
7 
8 
9 
10 

534 
556 
550 
6  &*> 
600 

11  46 

12  08 
12  02 

022 
12  12 

533a 
6  55a 
6  49a 
684a 
5  59a 

11  48a 

12  10a 
12  04a 

0226 
12  14a 

9.0 
10.0 
8.7 
9.9 
8.1 

12.2 
13.6 
11.7 
13.4 
11.0 

5.2 
5.8 
5.0 
5.7 
4.7 

9.4 
10.4 

9.1 
10.8 

8.6 

0.5 
0.5 
0.4 
0.5 
0.4 

0.9 
0,9 
0.8 
0.9 
0.8 

• 

1.0 
1.0 
0.9 
1.0 
p.  9 

6.1 
6.8 
6.8 
6.7 
5.5 

4.7 
5.2 
4.5 
5.1 
4.2 

21.0 
21.0 
21.0 
21.0 
21.0 

11 
12 
13 

850 
9  57 
903 

237 
344 
2  50 

8  49a 
956a 
902a 

2396 
3  466 
2626 

7.8 
7.8 
8.1 

9.9 

9.8 

11.0 

4.2 
4.2 

4.7 

7.7 
7.7 
8.5 

0.3 
0.3 
0.4 

0.7 
0.7 
0.8 

0.8 
0.8 
0.9 

5.0 
4.9 
6.6 

3.8 
8.8 
4.3 

19.0 
19.0 
18.5 

14 
16 
16 
17 

10  50 
9&'> 

10  20 
930 

487 
822 
4  17 
8  17 

10  49a 
934a 

10  19a 
9  29a 

4  896 
8246 
4  196 
3  196 

8.7 
8.8 
4.4 
4.7 

5.0 
5.2 
6.0 
6.4 

2.2 
2.2 
2.6 
2.7 

4.1 
4.2 
4.8 
5.1 

0.2 
0.2 
0.3 
0.8 

0.6 
0.6 
0.7 
0.7 

0.7 
0.7 
0.8 
0.8 

2.5 
2.6 
8.0 
8.2 

2.1 
2.1 
2.4 
2.6 

18.0 
18.0 
18.0 
18.0 

18 
19 
20 
21 

11  06 
020 
8  60 
550 

4  52 

6  32 

237 

12  02 

1104a 
0  196 
8  49a 
548a 

4  546 

6  346 

2  896 

12  04a 

4.8 
4.7 
6.8 
2.9 

6.5 
6.4 
9.8 
4.0 

2.8 
2.7 
3.9 
1,7 

5.2 
5.1 
7.2 
3.8 

0.8 
0.8 
0.3 
0.2 

0.7 
0.7 
0.7 
0.6 

0.8 
0.8 
0.8 
0.7 

8.2 
8.2 
4.6 
2.^ 

2.7 
2.6 
8.5 
8.7 

'           i 

22.0 

22.5 

22.5 

.      22.0 

1 

22 
23 
24 
25 
26 

0  10 
007 
005 
4  15 
3  15 

622 
688 
6  17 
10  27 
927 

0  156 
0  126 
•       0  116 
4  216 
8206 

6  216 
6  326 
6  156 
10  266 
9266 

12.3 
12.6 
9.8 
11.5 
12.7 

15.7 
16.1 
12.5 
14.8 
16.3 

8.4 
8.5 
6.7 
7.8 
8.6 

13.5 
13.8 
10.9 
12.6 
13.9 

0.3 
0.3 
0.3 
0.3 
0.3 

0.9 
1.0 
0.8 
0.8 
0.9 

'  "6'43' 

1.0 
1.0 
1.0 
1,0 
1.0 

7.8 
8.0 
6.2 
7.4 
8.2 

t.9 
7.1 
6.6 
6.4 
7.1 

1  • 

14.0 
14.0 
'        14.0 
13.5 
13.6 

27 

28 
29 
80 
81 

0  57 

1  25 

2  14 
2  43 
2  19 

7  30 
756 
835 
827 
807 

1  496 
2226 
3  106 
8356 
8  106 

8  24a 
843a 
928a 

9  Ua 
8  46a 

12.5 
13.3 
14.1 
11.0 
•    9.6 

14.8 
15.6 
16.1 
12.4 
10.8 

9.7 

10.8 

12.7 

9.3 

8.1 

13.2 
14.1 
14.9 
12.0 
10.5 

0.6 
0.6 
0.7 
1.1 
1.0 

0.8 
0.8 
0.8 
1.0 
0.9 

1.0 
1.0 
1.1 
1.4 
1.4 

7,4 
7.7 
8.0 
6,2 
5.4 

6.7 
7.6 
7.9 
6.0 
5.2 

13.5 
18.5 
18.5 
18.5 
18.6 

32 
83 
84 

86 

1  58 
243 
8  40 
504 
5  49 

7  50 
9  49 
10  52 
022 
209 

2  406 

3  366 

4  866 
6  016 
6  376 

8  26a 

10  42a 

12  08a 

1  086 

2526 

8.1 
6.1 
7.0 
5.8 
3.1 

9.2 
6.8 
7.7 
6.2 
3.4 

6.8 
5.4 
6.2 
6.4 
2.7 

9.0 
6.9 
7.7 
6.4 
3.6 

1,0 
1.0 
1.0 
0.8 
0.8 

0.8 
0.5 
0.5 
0.5 
0.3 

1.3 
1.1 
1.1 
0.9 
0.8 

4.6 
8.4 
3.8 
3.2 

1.7 

4.4 
3.8 
8.8 
3.1 
1.7 

13.5 
13.5 
13.5 
13.0 
13.0 

37 
38 
39 
40 
41 

359 
200 
2  51 
628 
828 

11  41 
909 

10  49 
0  41 
2  21 

5006 
2  446 
3386 
7  016 
9206 

12  3Sa 

10  42a 

11  28a 
1  32a 
323a 

5.0 
5.5 
5.5 
3.8 
5.4 

5.4 
6.2 
6.4 
4.3 
6.2 

4.6 
4.7 
4.5 
2.7 
4.4 

5.7 
6.2 
6.1 
4.5 
6.1 

1.0 
1.0 
0.8 
0.9 
0.7 

0.4 
0.4 
0.8 
0.5 
0.7 

"is'oi" 

18  17 
18  58 

1.1 
1.1 
0.9 
1.0 
1.0 

2.7 
8.1 
8.2 
2.2 
8.1 

2.7 
3.0 
2.9 
2.1 
3.0 

13.6 
13.6 
13.5 
13.5 
13.6 

42 
43 
44 
46 
46 
47 

907 
0  37 
880 
9  10 
930 
11  19 

346 
656 
220 
8  00 
820 
622 

9566 

1  066 

9526 

10  806 

10  606 

12  106 

454a 
7  62a 

3  16a 
855a 

4  15a 
6  12a 

4.2 
1.1 
4.6 
4.8 
4.4 
9.4 

4.8 
1.2 
6.2 
5.4 
5.0 
10.7 

3.6 
0.9 
3.9 
4.1 
3.7 
8.0 

4.6 
1.4 
5.3 
5.5 
6.1 
10.8 

0.7 
0.3 
0.8 
0.9 
0.7 
0.7 

0.8 
0.4 
0.6 
0.5 
0.4 
1.0 

0.7 
0.5 
1.0 
1.1 
1.1 
1.2 

2.4 
0.6 
2.6 
2.7 
2.6 
5.3 

2.3 
0.7 
2.6 
2.6 
2.4 
5.2 

13.0 
13.0 
13.0 
18.0 
13.0 
12.5 

48 
49 
60 
51 

024 

10  20 

11  06 
1127 

636 
406 
453 
6  15 

* 

0  19a 
10  146 

10  596 

11  216 

6  44a 

4  17a 

5  02a 
5  24a 

7.0 
5.4 
5.8 
6.3 

8.9 
6.8 
7.3 
8.0 

5.0 
3.8 
4.1 
4.5 

7.8 
5.7 
6.1 
6.6 

0.9 
0.7 
0.8 
0.8 

0.6 
0.6 
0.5 
0.5 

1.0 
0.9 
0.9 
1.0 

4.4 
8.4 
3.6 
4.0 

3.6 
2.8 
8.0 
8.2 

12.0 
12.6 
12.0 
12.0 

13163—10- 
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TABLE  3.— TIDAL  DIFFERENCES 


Geographic  position. 


% 

^ 


1 
2 
8 

4 
b 

6 
7 
8 
9 
10 

11 
12 
18 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 


25 
26 
27 
28 
29 

80 
81 
32 
33 
84 


85 
86 
87 
88 
89 

40 
41 
42 
48 

44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 


55 
56 
57 
58 
59 


BUitlon. 


Lati- 
tude. 


EUROPE  (  West  COABT)— Cont'd. 
GERMANY— continued. 
Norih  £Sear-<::ontinaed. 


North. 


Hooksiel,  Jade  River 53  38 

WilhelinBhaven,  Jade  River 58  81 

RedSandLieht 53  51 


Hohe  Weg  Light,  Weser  River 
Bremerhaven,  Weser  River  . . . 


Braalce,  Weser  River , 

Elsfleth.  Weaer  River 

Vegesack,  Weser  River , 

Helgoland  Island 

Elbe  R.  E.,  outer  light  vessel  No.  1. 


Cuzhaven,  Elbe  River . . . 
Brunsbilttel,  Elbe  River . 
umckstadt.  Elbe  River  .. 
Brunshausen.  Elbe  River 
LQhe,  Elbe  River 


Hamburg,  Elbe  River 

BCisum 

Elder  River  Entr.,  light  vessel 

Tonning,  Eider  River 

Husum ....  A 


Pellworm  Island 

Wyk,  rOhr  Island 

Amrum  Island 

Lister-deep,  Fairway  buoy 

DXMMABK. 


North  Sea. 

Soifderho,  Fano  Island. 
Nordby . 


HJerting 

Blaavand  Point 
Horn  Reefs 


Nymindegab 

ThyboRon 

HlrUhals , 

Skagen  or  the  Ska w 

•Copenhagen,  Baltic  Sea. 


NORWAY. 


Frederlckstad . . 

Oscarsborg 

Christiania 

Frederlksvaem. 
Oster-Risoer . . . . 


53  48 
58  38 

58  20 

53  14 
58  11 

54  11 
54  00 

53  52 
53  53 
58  47 
53  87 
53  35 

53  38 

54  08 
54  16 
54  19 
54  29 

54  81 
54  41 

54  88 

55  05 


55  20 
55  27 
55  81 
55  88 
55  84 

55  48 

56  43 

57  35 
57  44 
55  42 


59  18 
59  40 
59  55 
59  01 
58  43 


Arendal 58  27 

Christiansand .*)»  08 

Tananger I  rs  55 

Stavanger i  f>8  59 

Skudesnaes ;  59  08 


Bergen 

Romndals  Islands 
Christiansund 


60  24 

62  45 

63  08 

Trondhjem  or  Munkholm 63  27 

Traen  Islands 66  31 


Vaero,  Lofoten  Islands 

Andenaes,  Lofoten  Islands. 

Tromsoe 

Hammerfest 

Vardoe 


RUSSIA. 

Pet<«henga  Bay 

Kola. 

Terlberskoi  Bay 

Sem  or  Seven  Islands 
SvlatoiNoss 


67  38 
69  12 

69  40 

70  40 
70  20 


69  38 

68  49 

69  07 
68  49 
68  09 


Longitude. 


EobL 


802 
8  09 
8  06 
8  15 
884 

829 
828 
837 
53 
15 


7 
8 


8  42 
906 

9  24 
9  31 
938 

9  59 
8  52 
8  19 

8  57 

9  01 

8  41 
8  34 
823 
827 


828 
825 
8  21 
806 

7  19 

8  11 

8  14 

9  57 
10  88 
12  86 


10  57 
10  37 
10  44 
10  03 
9  15 

8  Aj 
8  00 
5  31 
544 
5  18 

5  18 

6  00 
8  00 

10  24 
12  02 

12  37 
16  11 
19  00 
23  40 
31  06 


31  24 
33  00 
35  09 
37  22 
39  49 


h.  m. 
032 
033 
082 
033 
034 

034 
034 
084 
032 
083 

035 
036 
0  38 
088 
0  39 

0  40 
0  35 
083 
0  36 
036 

035 
0  34 
034 
034 


0  84 
084 
038 
082 
029 

083 
083 
0  40 
0  48 
050 


044 
042 
0  43 
040 
0  87 

035 
0  32 
022 
0  23 
0  21 


0 
0 
0 
0 
0 

0 

1 
1 
1 

2 


2 
2 
2 
2 
2 


21 
24 
32 
42 

48 

50 
05 
16 
85 
04 


06 
12 
21 
29 
39 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Hamburg. 
Hamburg. 
Hamburg. 


829 
829 
829 

Hamburg 829 

829 


Page. 


Hamburg. 


Hamburg ,    829 

Hambuig 829 

Hamburg. 
Hamburg. 


829 

829 

Hamburg ,  829 

I 

Hamburg '  829 

Hamburg 829 

Hambuig '  829 

Hamburg 829 

Hamburg 829 

Hamburg 329 

Hambuig 829 

Hamburg I  829 

Hambuig 829 

Hamburg 829 

Hamburg 329 

Hamburg i  829 

Hamburg |  829 

Cape  Town 273 


Cape  Town 273 

Cape  Town 273 

Cape  Town '  273 

Cape  Town i  273 

Cape  Town 273 


Apia 

Apia 

Apia 

Galveston 
Galveston 


221 
221 
221 
129 
129 


Astoria 161 

Astoria 161 

Astoria 161 

Astoria 161 

Astoria '  IGI 

Astoria '    161 

273 
273 
273 
278 


Cape  Town 
Cape  Town 
Cape  Town 
Cape  Town 

Cape  Town 
Hamburg. . 
Hamburg.. 
Hamburg.. 
Hamburg. . 


Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 
Hamburg. 


Hamburg, 
Hamburg 
Hamburg 
Hamburg, 
Hamburg 


273 
829 
329 
829 
329 

329 
329 
829 
829 
329 


329 
829 
329 
829 
829 


Time. 


HW. 


LW. 


Timemeridkm^ 
IBPEatt. 


hm  tn. 

-  503 

-  4  26 

-  627 

-  4  04 

-  8  58 

-  1  60 

-  1  80 

-  060 

-  529 

-  4  24 


8 
2 
1 
0 
0 


52 
49 
52 
53 
35 


000 
3  20 
504 
47 
02 


2 
2 


51 
55 
00 
47 


+ 

-I- 
+ 
+ 


1  06 
1  27 
1  29 
025 
1  87 


-8  47 
-222 
-  2  11 
-12  08 

-I-  4  38 


7 
7 
7 

7 


81 
01 
84 
53 


-  8  22 


+ 


+ 
+ 
+ 
+ 


906 
8  11 
8  43 

3  43 
805 

302 
6  16 
6  82 
6  40 
6  51 

704 

4  20 
388 
3  18 
025 


h.  tn. 

-  6  20 

-  5  45 

-  620 

-  5  21 

-  4  49 


807 
2  47 
2  07 
622 
5  41 


-  1 

0 

-  4 

-  6 

-  4 

-  8 

-  4 

-  4 

-  6 

-  0 


5  10 
4  07 
3  10 
2  11 
52 


00 
37 
21 
05 
89 

09 
13 
18 
46 


+ 
+ 
+ 
+ 


1 
1 
1 
0 
1 


06 
27 
80 
26 
85 


-  8  47 

-  2  22 

-  2  11 
-10  55 
+  5  16 


-  8 


8  20 
8  11 
14 

8  54 

9  17 


-929 
-H  259 

-  8  40 

-  8  48 

-  8  04 

-809 


+ 
+ 
+ 
+ 


4 
5 
5 
5 


69 
15 
21 
84 


5  46 
5  37 
4  55 
423 
1  86 


Local  time. 


+ 

+ 
+ 
+ 


1  44 

2  05 
2  11 
8  10 
4  05 


-I- 
+ 
+ 
+ 
+ 


0  41 
101 
056 
155 
2  50 


Height. 


Ratio 

of 
ranges 


HW. 


LW. 


Mean  Lout 
Water^pringa. 


fed. 

-1-3.4 

+6.2 

-h8.8 

-i-4.5 

-h5.6 

+4.7 
+2.9 
-0.8 
+L0 
+2.0 

+2.8 
+2.8 
+2.7 
+L8 
+L8 

ao 

+4.2 
+2.4 
+3.7 
+8.4 

+2.4 
+0.7 
+L6 
-0.6 


+0.6 
+0.2 
0.0 
+0.4 
+0.2 

-1.0 
-1.3 
-1.8 
-0.4 
-0.8 


-6.1 
-6.7 
-6.7 
-6.7 
-6.7 

-6.9 
-8.0 
-2.6 
-2.4 
-2.2 

-0.4 
-1.8 
-LO 
+1.1 
-0.8 

+1.5 
0.0 
+0.7 
+1.2 
+1.8 


+0.2 
-0.2 
+6,1 
+4.1 
+6.8 


feet 

+1.1 

+1.8 

+1.0 

+L1 

+L2 

+1.1 
+0.2 
+0.5 
+0.4 
+0.8 

+0.9 
+0.9 
+0.9 
+0.8 
+0.7 

0.0 
+1.0 
+0.9 
+1.0 
+1.0 

+0.8 

+0.7 

+0.8 

0.0 


0.0 
0.0 
-0.2 
0.0 
0.0 

-0.2 
-0.1 

-a  2 

+0.2 
+0.2 


-L2 
-1.4 
-1.8 
-1.4 
-L8 

-1.8 
-0.4 
-0.4 
-0.2 
-0.4 

-0.2 
+0.6 
-H>.6 
+0.9 
+0.7 

+1.0 
+0.6 
+0.7 
+0.8 
+0.8 


+0.6 
-H).6 
+1.2 
+  1.1 
+1.4 


1.37 
1.79 
L45 
1.55 
1.71 

L58 
1.82 
0.79 
1.10 
1.19 

1.81 
1.23  I 
1.29 
1.16 
1.10 

LOO 
1.52 
1.24 
1.44 
L89 

1.26 
1.00 
1.13 
1.24 


1.24 
1.12 
L06 
1.18 
1.12 

0.65 
0.M 
0.88 
1.01 
a73 


I 


0.2S 

a  17 
a  16 

0.17 
0.16 

0.13 

a  24 

0.85 
0.41 
0.47 

0.M 
0.69 
0.74 
LOS 
0.S4 

1.08 
0.90 
LOO 
L06 
LI6 


0.94 
0.87 
L63 
L48 
L79 
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Interval. 

1 

Range  of  tide. 

Tropic  diurnal 
inequality. 

Diurnal  wave. 

Mean  sea  level 
above  plane  of— 

Varia- 

1 

Mean. 

Tropic. 

Mean 

(Mn). 

Spring 

(9g). 

Neap 

(Np). 

Great 
tropic 

(Gc). 

HWQ. 

LWQ. 

Tropic 

HW 

inter- 

Tropic 
range. 

Predic- 
tions. 

Tropic 
LLW. 

tion  of 
the  com- 
pass. 

0 

25 

HWI. 

LWI. 

HHWI. 

LLWI. 

val. 

1 

Wett. 

h.  tn. 

h.  tn. 

h.  m. 

h.  tn. 

feet. 

feet 

feet. 

feet 

feet. 

feel. 

h.  m. 

feet. 

feet. 

feet. 

o 

1 

11  50 

588 

11  456 

545a 

8.5 

10.7 

6.0 

8.8 

0.9 

0.6 

1.1 

5.4 

4.3 

12.0 

2 

008 

6  14 

000a 

6  19a 

11.1 

13.8 

8.0 

U.1 

0.9 

0.5 

22  36 

1.1 

6.9 

5.5 

12.0 

3 

11  26 

588 

11  235 

5  43a 

9.0 

11.2 

6.5 

9.0 

0.9 

0.6 

1.1 

6.6 

4.5 

12.0 

4 

025 

638 

0  19a 

6  47a 

9.6 

11.9 

69 

9.8 

0.9 

0.6 

1.1 

6.0 

4.9 

11.5 

5 

032 

7  11 

029a 

7  16a 

10.6 

18.1 

7.6 

11.0 

0.9 

0.6 

1.1 

6.6 

5.6 

11.6 

6 

2  40 

853 

2  86a 

900a 

9.8 

12,2 

7.1 

10.2 

0.9 

0.6 

1.0 

6.1 

5.1 

11.5 

7 

800 

9  18 

2  56a 

9  21a 

8.2 

10.2 

5.9 

8.6 

0.8 

0.4 

0.9 

6.1 

4.8 

11.6 

8 

840 

958 

886a 

10  02a 

4.9 

6.1 

8.5 

6.2 

0.6 

0.3 

0.7 

8.0 

2.6 

11.5 

9 

11  24 

586 

11215 

543a 

6.8 

7.7 

6.6 

7.8 

0.9 

0.5 

2i  61 

0.9 

8.9 

3.6 

12.0 

10 

005 

6  18 

0  Ola 

625a 

7.4 

9.2 

5.3 

8.1. 

0.9 

0.5   

1.0 

4.6 

4.0 

12.0 

11 

089 

6  51 

036a 

6  57a 

8.1 

10.1 

5.8 

8.8 

0.9 

0.6 

1.0 

6.0 

4.8 

11.5 

12 

1  48 

756 

1  89a 

8  02a 

7.6 

9.5 

5.5 

8.8 

0.9 

0.5    

1.0 

4.8 

4.1 

11.5 

18 

2  42 

8  54 

2  89a 

9  00a 

8.0 

10.0 

5.8 

8.7 

0.9 

0.6 

1.0 

5.0 

4.8 

11.0 

14 

3  41 

958 

3  87a 

10  00a 

7.2 

9.0 

5.2 

7.9 

0.9 

0.5 

,        1.0 

4.5 

8.9 

11.0 

15. 

400 

10  18 

856a 

10  20a 

6.8 

8.5 

4.9 

7.5 

0.8 

0.5   

0.9 

4.2 

3.7 

11.0 

16 

4  36 

12  06 

4S8a 

12  18a 

6.2 

6.5 

5.7 

6.5 

1.2 

0.2 

528 

1.2 

11 

8.0 

11.0 

17 

1  11 

724 

1  08a 

7  30a 

9.4 

11.7 

6.8 

10.2 

1.0 

0.5    

1.1 

5.0 

11.5 

18 

11  50 

588 

11  466 

5  45a 

7.7 

9.6 

5.6 

8.4 

0.9 

0.5 

1.0 

4.8 

4.1 

11.5 

19 

1  45 

7  67 

1  42a 

803a 

8.9 

11.0 

6.4 

9.7 

1.0 

0.5 

1.1 

5.6 

4.7 

11.5 

20 

2  10 

8  23 

2  06a 

8  30a 

8.6 

10.8 

6.2 

9.3 

0.9 

0.5 

1,1 

5.4 

4.6 

11.5 

21 

1  40 

7  62 

1  86a 

7  59a 

7.8 

9.7 

5.6 

8.5 

0.9 

0.6 

1.0 

4.8 

4.2 

11.6 

22 

1  85 

7  47 

1  81a 

7  55a 

6.2 

7.8 

4.5 

6.8 

0.8 

0.4 

0.9 

8.9 

8.3 

11.6 

23 

080 

6  42 

0  26a 

6  49a 

7.0 

8.8 

5.0 

7.7 

0.9 

0.6 

1.0 

4.4 

3.8 

11.5 

24 

020 

6  33 

0  15a 

6  42a 

4.2 

5.2 

3.0 

4.7 

0.7 

0.8 

0.7 

2.6 

2.8 

12.0 

25 

2  12 

8  24 

2  07a 

• 
883a 

4.2 

5.8 

3.0 

4.7 

0.7 

0.8 

0.7 

2.6 

2.8 

12.0 

26 

284 

8  46 

2  29a 

855a 

3.8 

4.7 

2.7 

4.8 

0.6 

0.3 

0.7 

2.4 

2.1 

12.0 

27 

285 

8  47 

2  80a 

8  57a 

3.6 

4.5 

2.6 

4.1 

0.6 

0.3 

0.7 

2.2 

2.0 

12.0 

28 

1  80 

7  42 

1  25a 

7  51a 

4.0 

5.0 

2.9 

4.5 

0.6 

0.8 

0.7 

2.5 

2.2 

12.0 

29 

11  50 

.5  88 

11456 

5  47a 

3.8 

4.8 

2.7 

4.8 

0.6 

0.8 

•••••■•• 

0.7 

2.4 

2.1 

12.5 

,30 

235 

8  47 

2  27a 

9  02a 

1.7 

2.1 

1.2 

1.9 

0.2 

0.1 

0.5 

1.0 

0.9 

12.0 

31 

4  00 

10  12 

8  52a 

10  27a 

1.4 

1.8 

1.0 

1.6 

0.2 

0.1 

0.4 

0.9 

0.8 

12.0 

82 

4  18 

10  80 

4  07a 

10  51a 

1.0 

1.2 

0.7 

1.1 

0.1 

0.0 

0.4 

0.6 

0.5 

11.0 

33 
34 

6  461 
9  83] 
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[11  68 
[8  21] 

10  80 

7  Olo 
11  066 

11  16a 
2  306 

[0.8] 
[0.5] 

1.5 

,       [1.0] 
[0.6] 

1.8 

[0.5 
[0.3] 

1.4 

1.5 
1.1 

1.2 
0.9 

0.5 
0.3 

0.8 
0.6 

10.5 
9.5 

1  06 

85 

5  19a 

9  59a 

2.5 

0.7 

0.9 

1.0 

0.9 

1.0 

10.5 

86 

428 

10  41 

5  45a 

10  04a 

1.1 

1.8 

1.0 

1.9 

0.6 

0.7 

0.9 

0.6 

0.7 

ia6 

37 

450 

10  87 

5  45a 

9  54a 

1.0 

1.2 

0.9 

1.8 

0.6 

0.7 

0.9 

0.6 

0.7 

10.5 

38 

434 

10  00 

4  56a 

9  18a 

1.1 

1.3 

1.0 

1.9 

0.6 

0.7 

1.0 

0.6 

0.8 

11.0 

39 

408 

9  40 

4  31a 

8  59a 

1.0 

1.2 

0.9 

1.8 

0.6 

0.7 

0.9 

0.6 

0.7 

11.5 

40 

8  26 

9  30 

M43a 

922a 

0.8 

1.0 

0.7 

1.5 

0.5 

0.6 

0.8 

0.5 

0.6 

12.0 

41 

4  16 

10  15 

4  11a 

10  81a 

0.8 

1.1 

0.5 

1.2 

0.2 

0.1 

0.2 

0.6 

0.6 

12.0 

42 

986 

3  25 

9  31a 

8  416 

1.2 

1.6 

0.7 

1.7 

0.3 

0.1 

0.3 

0.8 

0.8 

18.5 

48 

9  46 

323 

9  89a 

8  546 

1.4 

1.9 

0.8 

1.9 

0.3 

0.1    0.3 

1.0 

0.9 

13.5 

44 

10  13 

4  00 

10  09a 

4  186 

1.6 

2.1 

0.9 

2.1 

0.3 

0.1 

0.3 

1.0 

1.0 

14.0 

45 

10  16 

355 

10  12a 

4  046 

8.2 

4.1 

2.1 

3.8 

0.4 

0.1    0.4 

2.0 

1.8 

14.0 

46 

10  85 

4  23 

958a 

8  526 

4.3 

5.7 

2.8 

4.6 

0.8 

0.4 

0.5 

2.8 

2.4 

14.0 

1  47 

11  00 

4  48 

10  26a 

4  206 

4.6 

0.0 

2.9 

4.9 

0.3 

0.4 

;        0.5 

3.0 

2.5 

13.0 

48 

11  18 

504 

10  49a 

4  416 

6.4 

8.4 

4.1 

6.8 

0.4 

0.5 

0.6 

4.2 

3.4 

11.0 

49 

11  35 

5  23 

10  58a 

4  526 

5.2 

6.9 

3.3 

5.G 

0.4 

0.5 

I       o« 

3.4 

2.8 

10.0 

50 

1150 

6  37 

11  22a 

5  146 

C.7 

8.8 

4.3 

7.1 

0.4 

0.5 

0.6 

4.4 

3.6 

9.5 

,  51 

0  42 

6  55 

0  426 

6  556 

5.6 

7.0 

4.0 

5.7 

0.7 

0.4 

0.8 

8.5 

2.8 

7.5 

52 

1  85 

7  48 

1  356 

7  486 

6.2 

7.8 

4.4 

6.8 

0.7 

0.4 

0.8 

3.9 

3.1 

5.6 

58 

220 

8  40 

2206 

8  406 

6.6 

8.3 

4.7 

7.2 

0.8 

0.4    

0.9 

4.2 

3.3 

2.5 

54 

5  38 

11  57 

5406 

11  576 

7.2 

9.0 

5.1 

7.8 

0.8 

0.4 

0.9 

4.5 

3.6 

3.  OB. 

1 

• 

i 

Eatt. 

55 

6  43 

045 

6  436 

045a 

5.8 

7.3 

4.1 

6.4 

0.7 

0.4 

0.8 

3.6 

2.9 

3.0 

56 

704 

106 

7046 

1  05a 

5.4 

6.7 

3.8 

5.9 

0.7 

0.3 

0.8 

3.4 

2.7 

5.0 

57 

7  10 

1  00 

7  106 

100a 

10. 1 

12.6 

7.2 

10.9 

1.0 

U.  t)    ........ 

1.1 

6.3 

5.0 

6.5 

58 

8  10 

200 

8  106 

200a 

9.2 

11.5 

6.5 

9.8 

0.9 

0.4    

1.0 

6.8 

4.6 

7.6 

59 

9  05 

255 

9056 

2  55a 

11.1 

13.9 

7.8 

11.9 

1.0 

0.5   1        1.1 

i 

7.0 

5.6 

8.6 
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TABLE  3.— TIDAL  DIFFERENCES 


Si 

B 

a 


1 
2 
8 
4 

5 

6 
7 
8 
9 
10 


11 
12 


18 
14 


16 
16 
17 


Station. 


EUROPE  (Weot  Coast)— Cont'd. 

BU88IA— continued. 

White  Sea. 

Cape  Orlov 

MoTJovets  Island 

Mezen 

Soanovets  Island 

Tetrina 

Kandalaksha 

J  i  jginsk  Island 

Onega...: , 

KaretskiNoss 

Archan^l,  Dwina  River 

SPITZBBBORN. 

Danes  Island , 

Recherche  Bay 

PBANZ  JOSEF  LAND. 

Cape  Flora , 

TepIitsBay 

NOVA  ZEMBLA. 

CapeCostin 

Matoshkin  Shar,  west  entrance ... 
MashlginBay 


Geographic  position. 


LaU- 
tude. 


North. 

o    « 

67  11 
66  46 

65  48 

66  29 

66  02 

67  08 
65  12 

68  57 
65  88 
64  86 


79  41 
77  80 


79  67 
81  47 


70  58 
78  17 
74  48 


Longitude. 


Arc. 


Time. 


Eatt. 


4122 
42  80 
44  20 
40  48 
88  21 

82  28 
86  49 

88  07 

89  40 
40  41 


11  02 
14  44 


49  59 
57  69 


68  10 
64  21 
66  12 


h.fH. 

245 


2 
2 
2 
2 


50 
67 
43 


2  10 
227 
282 
289 
2  48 


044 
059 


820 
850 


888 
887 
845 


Standard  port  for 
reference. 


Tidal  differences. 


Name. 


Brest 

Brest 

Brest 

Brest 

Cape  Town . . 

Cape  Town . . 
Cape  Town . . 
Gape  Town . . 
Cape  Town . . 
Apia 

Cape  Town . . 
Cape  Town . . 


Melbourne 
Sitka 

Cape  Town 
Cape  Town 
OipeTown 


Page. 


285 
2»5 
285 
285 
278 

273 
278 
278 
278 
221 


278 
278 


287 
169 


273 
278 
278 


Time. 


HW. 


LW. 


Local  time, 
h. 


h.  fn. 
-6  44 
-5  12 
-2  20 

-4 
+1 


48 
SO 


+1  89 
+3  29 
-5  00 
+2  43 
+0  28 


-1  19 
-0  87 


-4  58 
6  45 


+8  21 
+7  61 
+9  21 


m. 
-6  56 
-5  24 
-2 

-4 
+1 


18 
57 
85 


+2  03 
+3  48 
-4  88 

+2  57 
+1  18 


-1  19 
-0  86 


-5  04 
-6  46 


+8  26 

+7  66 
+9  25 


Height. 


HW. 


LW. 


Mean  Low 
WaUrSpringB. 


feeL 
+  0.4 

-  2.0 

-  1.0 

-  1.2 
+  1.8 


+ 

+ 


+ 
+ 


2.0 
0.6 
4.2 
0.6 
0.9 


0.6 
1.9 


0.8 
8.0 


+  2.2 
+  2.6 
+  2.4 


feet 
-0.4 
-0.8 
-0.6 
-0.8 
0.0 

+0.2 
-0.2 
+0.4 
0.0 
-0.1 


0.0 
+0.1 


-0.1 
-1.4 


+0.2 
+0.2 
+0.2 


Ratio 

of 
ranges. 


1.06 
0.91 
0.97 
0.96 
1.53 

1.69 
0.88 
2.15 
1.24 
0.09 


1.24 
1.56 


0.59 
0.14 


1.65 
1.74 
1.71 
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Interval. 


^ 
% 


1 
2 
8 
4 

5 

6 
7 
8 
0 
10 


11 
12 


IS 
14 


16 
16 
17 


Mean. 


HWI. 


11 
1 


0 

4 
7 


A.  m. 
10  88 


10 
88 


11  34 
807 


8  15 
506 
02 
20 
18 


0  14 
056 


944 
6  14 


10  00 

980 

11:00 


LWI, 


h.m. 


4 

4 
8 
5 


26 
58 
10 
26 


928 

9S0 
11  80 

8  10 
10  45 

200 


625 

7  08 


887 

12  24 


860 
820 
450 


Tropic. 


Range  of  tide. 


HHWI. 


A.  m. 

10  886 

11  106 
1  88a 

U  84b 
8  07a 

3  15a 
506a 
902a 
420a 
7  18a 


0  146 
0566 


10  196 
669a 


10  006 
0806 

11  006 


LLWI, 


Mean 

(Mn). 


h,  ffi. 
426a 
458a 
8  10a 
626a 
928a 

960a 
11  80a 

8  106 
10  46a 

2006 


6266 
7  086 


8226 
12  88a  I 


860a 
820a 
450a 


feet. 
16.6 
18.6 
14.4 
14.2 
6.2 

6.4 
3.0 
7.8 
4.2 
1.8 


4.2 
6.8 


1.0 
1.1 


5.6 
5.9 
5.8 


j- 


Spring 
(Sg). 


fert. 
19.5 
16.8 
18.0 
17.7 
6.6 

6.7 
8.8 
9.1 
6.8 
2.2 


6.8 
6.6 


1.2 
1.6 


7.0 
7.4 
7.8 


Neap 

(Np). 


feet. 

feet. 

11.1 

16.5 

9.6 

14.2 

10.2 

15.2 

10.1 

15.0 

8.7 

5.7 

8.8 
2.1 
6.2 
8.0 
1.8 


8.0 
8.8 


0.6 
0.6 


4.0 
4.2 
4.1 


Great 
tropic 

(Gc). 


5.9 
8.4 
7.9 
4.6 
2.1 


4.6 

5.8 


1.8 
1.8 


6.2 
6.5 
6.4 


Tropic  diurnal 
Inequality. 


HWQ. 


feet. 
1.2 
1.1 
1.1 
1.1 
0.7 

0.7 
0.5 
0.8 
0.6 
0.4 


0.6 
0.7 


0.1 
0.2 


0.7 
0.7 
0.7 


LWQ. 


feet 
0.6 
0.6 
0.6 
0.6 
0.8 

0.8 
0.8 
0.4 
O.S 
0.2 


0.8 
0.8 


0.6 
0.2 


0.4 
0.4 
0.4 


Diurnal  wave. 


Tropic 
HW 

inter- 
val. 


A.  n. 


240 
285 


Tropic 
range. 


feet 
1.3 
1.2 
1.3 
1.8 
0.8 

0.8 
0.6 
0.9 
0.7 
0.4 


0.7 
0.8 


0.6 
0.8 


0.8 
0.8 
0.8 


Mean  sea  level 
above  planeof— 


Predic- 
tions. 


feet. 
9.8 
8.4 
9.0 
8.8 
8.2 

8.4 
1.9 
4.6 
2.6 
1.1 


2.6 
8.3 


0.6 
0.7 


8.6 

&7 
8.6 


Tropic 
LLW. 


feet. 
7.8 
6.8 
7.2 
7.1 
2.6 

2.7 
1.6 
8.6 
2.1 
0.9 


2.1 
2.6 


0.7 

0.6 


2.8 
2.9 
2.9 


Varia- 
tion of 
the  com- 
pass. 


East. 

o 

9.6 

10.0 

10.5 

9.0 

7.6 

3.5 
6.0 
6.5 
8.0 
8.0 

WetL 

14.0 
10.0 

East. 

15.0 
23.0 


17.0 
17.0 
18.5 
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TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 


2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
26 
26 
27 
28 
29 
80 
81 
82 
88 
84 
86 


Station. 


St.  Johns,  Newfoundland. 


Halifax  (Navy- Yard),  Nova  Scotia 

St.  John,  New  Bmnswlck 

Portland  (Central  Wharf),  Me 

Boston  (Navy- Yard),  Mass 

Newport  (Fort  Adams),  R.  I 

New  London  (Custom-House  Wharf),  0)nn . 
Wlllets  Point  (U.  8.  Engineer  School),  N.  Y. 

New  York  (Qovemors  Island) ,  N.  Y 

Sandy  Hook  (The  Horseshoe).  N.J 

Philadelphia  (Chestnut  Street  Pier).  Pa 

Baltimore  (Fells  Point),  Md 


Washlngrton  (Seventh  street),  D.  C 

Old  Point  Comfort  (Fort  Monroe),  Va . . , 
Wilmington  (Cape  Fear  River),  N.  C . . . . 
Charleston  (Custom-House  Wharf),  S.  C, 
Savannah  Entrance  (Tybee  Light),  Ga. 

Femandina  (Dade  street),  Fla 

Key  West  (Fbrt  Taylor),  Fla 

Galveston  ( Doswell's  Wharf) ,  Tex 

Rio  de  Janeiro,  Brazil 

Buenos  Aires,  Argentina 


Cape  Horn  (Orange  Bay),  Chile 

Valparaiso,  Chile 

Panama  (Naos  Island),  Panama  Canal  Zone. . 

San  Diego  (La  Playa),  Cal 

San  Francisco  (Fort  Point),  Cal 

Astoria  (Columbia  River) ,  Oreg 

Port  Townsend  (Puget  Sound) ,  Wash 

Sitka,  Alaska 

Kodiak  (St.  Paul  Harbor,  Kodiak  I.).  Alaska. 

St  Michael  (Norton  Sound),  Alaska 

Yokohama  ( Nlshihatoba ) ,  Japan 

Nagasaki,  Japan 

Tientsin  Entrance  (Taku  Light  Ship),  China. 


86    Shanghai  ( Wusung  Inner  Bar),  China . 


0.248 
106 

0.338 
60 

0.499 
128 

0.471 
131 

0.448 
141 

0.209 
96 

0.245 
112 

0.889 
119 

0.325 
1U6 

0.888 
102 

0.816 
218 

0.221 
296 

0.152 
272 

0.186 
119 

0.250 
180 

0.888 
126 

0.841 
114 

0.346 
127 

0.274 
274 

0.846 

0.212 
147 

0.258 
18 

0.707 
86 

0.499 
830 

0.440 
840 

L078 
95 

1.218 
106 

1.816 
129 

2.611 
148 

L504 
125 

1.830 
189 

1.354 
297 

0.802 
179 

0.788 
198 

1.330 
157 

0.656 
207 


U 

L,° 


.1. 


0.120 
259 

0.136 
267 

0.4S2 
5 

0.225 
858 

0.182 
16 

0.098 
239 

0.066 
284 

0.146 
859 

0.118 
255 

0.128 
243 

0.091 

78 

0.024 
202 

0.074 
268 

0.062 
277 

0.028 
344 

0.090 
238 

0.154 
246 

0.138 
267 

0.049 
281 

0.018 
132 

0.187 
82 

0.014 
844 

0.064 

128 

0.142 
288 

0.892 
142 

0.207 
266 

0.116 
327 

0.220 
24 

0.157 
131 

0.320 
22 

0.301 
89 

0.088 
388 

0.187 
178 

0.844 
259 

0.145 
162 

0.281 

77 


0.020 
211 

0.109 

258 

0.560 
4 

0.248 
20 

0.808 

4 

0.016 
210 

0.062 
342 

0.300 
8 

0.129 
249 

0.110 
203 

0.210 
61 

0.017 
218 

0.U7 
251 

0.064 
270 

0.088 
296 

0.182 
286 

0.186 
198 

0.146 
222 

0.023 
276 

0.014 
174 

0.040 
132 

0.048 
220 

0.062 
109 

0.041 
229 

0.226 
167 

0.046 
246 

0.073 
0 

0.167 
11 

0.104 
151 

0.109 
28 

0.106 
358 

0.026 
292 

0.027 
138 

0.Q79 
248 

0.026 
114 

0.068 
59 


"cl 


Mi° 


0.012 
57 

0.027 
146 


0.030 
121 

0.008 
70 

0.003 
803 

0.020 
166 

0.016 
104 

0.016 
119 

0.025 
829 

0.014 
ISO 

0.020 
846 


M.O 


0.020 
106 


0.013 
137 


0.027 
173 


0.020 
360 

0.021 
287 


0.039 
97 

0.044 
83 

0.052 
162 

0.108 
162 

0.029 

150 

0.060 
150 

0.076 
272 


1.172 
209.6 

2.086 
228.6 

9.897 
825.2 

4.386 
823.6 

4.489 
886.4 

1.661 
217.6 

L140 
274.8 

8.649 
828.6 

2.158 
231.1 

2.219 
217.6 

2.866 
48.6 

0.474 
191.2 

1.878 
228.9 

1.220 
248.4 

1.152 
292.1 

2.878 
217.4 

8.219 
209.5 

2.864 
228.8 

0.665 
260.8 

0.224 
124.6 

L058 
87.0 

0.814 
184.7 

L981 
104.2 

L660 
279.2 

6.928 
86.7 

L701 
276.6 

1.696 
330.7 

2.971 
8.6 

2.217 
105.6 

8.691 
2.8 

8.228 
7.7 

0.564 
235.4 

1.566 
154.3 

2.837 
228.9 

8.474 
94.4 

8.109 
80.8 


M4 
M40 


0.020 
48 

0.116 
25 

0.119 
146 

0.084 
75 

0.056 
164 

0.179 
120 

0.066 
65 

0.096 
211 

0.087 
332 

0.026 
836 

0.868 
7 

0.028 
304 

0.074 
368 

0.089 
244 

0.188 
149 

0.123 
296 

0.058 
287 

0.082 
296 

0.086 
235 

0.002 
128 

0.171 
90 

0.078 
90 

0.016 
197 

0.007 
147 

0.218 
858 

0.026 
186 

0.066 
82 

0.100 
817 

0.131 
290 

0.018 
140 

0.088 
97 

0.042 
150 

0.048 
96 


M. 


0.020 
844 

0.014 
72 

0.092 
178 

0.042 
71 

0.189 
262 

O.OU 
127 

0.040 
139 

0.210 
84 

0.076 
89 

0.064 
858 

0.112 
206 

0.008 
225 

0.090 
54 

0.016 
191 

0.026 
278 

0.038 
806 

0.021 
286 

0.082 
8 

0.011 
180 

0.004 
29 

0.005 
166 

0.018 
292 

0.017 
813 

0.004 
107 

0.041 
276 

0.010 
112 

0.012 
842 

0.084 
106 

0.088 
288 

0.002 
94 

0.082 
239 

0.018 
266 

0.012 
109 


N, 


N,o 


0.281 
90 

aTOO 
881 


0.282 
196 

0.468 
205 

2.072 
295 

0.967 
292 

L017 
804 

0.866 
200 

0.262 
248 

0.744 
804 

0.496 
211 

0.503 
201 

0.888 

28 

0.098 
171 

0.241 
206 

0.269 
226 

0.175 
288 

0.588 
200 

0.677 
190 

0.586 
218 

0.128 
282 

0.058 
111 

0.101 
151 

0.841 
149 

0.491 
66 

0.859 
248 

L297 
54 

0.406 
267 

0.868 
804 

0.686 
846 

a471 
75 

0.758 
835 

0.676 
342 

0.179 
178 

0.236 
145 

0.660 
218 

ai84 
74 

0.401 
2 


0.229 
77 

0.156 
88 

0.861 
109 

0.346 
109 

0.865 
120 

0.164 
124 

0.179 
137 

0.198 
150 

0.161 
104 

0.172 
98 

0.282 
203 

0.172 
306 

0.121 
291 

0.188 
148 

0.156 
169 

0.247 
126 

0.245 
120 

0.262 
129 

0.294 
273 

0.838 
812 

0.868 
86 

0.448 
2U 

0.587 
847 

0.828 
286 

0.135 
844 

0.697 
79 

0.766 
88 

0.784 
114 

1.454 
127 

0.905 
110; 

0.897  ! 
122 

0.760 
247 

0.621 
161 

0.624 
188 

a948 
126 

0.462 
148 


FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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No. 

?:- 

^o 

%<> 

X,o 

At* 

M«* 

r> 

MS4 

MS4<> 

Sa 
Sa«> 

0.20Q 
268 

0.160 
262 

0.115 
93 

0.200 
178 

0.094 
116 

0.144 
163 

0.241 
158 

0.158 
110 

0.246 
127 

0.254 
143 

0.417 
146 

0.901 
129 

0.272 
128 

0.320 
126 

0.802 
173 

0.244 
141 

0.217 
.  124 

0.406 
186 

0.377 
216 

0.528 
170 

0.010 

81 

0.889 
821 

0.166 
92 

0.151 
851 

0.600 
172 

0.231 
189 

0.898 
156 

0.244 
284 

0.270 
288 

0.261 
284 

0.335 
196 

Ssa 
S8a'> 

1 
2 
8 
4 

6 

6 

7 

8 

9 

10 

U 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 
24 
26 
26 
27 
28 
29 
80 
81 
82 
88 
84 
85 
86 

0.068 

86 

0.102 
63 

0.158 
129 

0.188 
182 

0.148 
187 

0.069 
116 

0.078 
114 

0.091 
184 

0.105 
104 

0.106 
105 

0.096 
209 

0.076 
284 

0.067 
273 

0.064 
114 

0.063 
182 

0.111 
125 

0.118 
114 

0.110 
126 

0.091 
278 

0.129 
819 

0.067 
149 

0.123 
20 

0.175 
80 

0.161 
822 

0.123 
842 

0.860 
94 

0.868 
104 

0.874 
126 

0.800 
147 

0.460 
124 

0.444 
184 

0.448 
297 

0.298 
175 

0.263 
198 

0.440 
166 

0.217 
207 

0.045 
61 

0.019 
61 

0.062 
96 

0.066 
88 

0.067 
126 

0.047 
116 

0.081 
106 

0.062 
110 

0.083 
267 

0.024 
801 

0.044 
180 

0.067 
204 

0.049 
122 

0.060 
122 

0.066 
188 

0.068 
271 

0.066 
841 

0.102 
61 

0.066 
124 

0.114 
828 

0.064 
264 

0.062 
36 

0.185 

71 

0.124 
83 

0.129 
111 

0.287 
119 

0.167 
96 

0.161 
112 

0.150 
228 

0.127 
142 

0.121 
178 

0.184 
110 

0.090 
120 

0.480 
254 

0.464 
258 

1.638 
4 

0.684 
0 

0.707 
14 

0.884 
287 

0.214 
288 

0.644 
852 

0.418 
257 

0.426 
246 

0.315 

88 

0.084 
217 

0.201 
272 

0.227 
269 

0.099 
844 

0.407 
246 

0.666 
236 

Oi609 
258 

0.172 
280 

0.043 
134 

0.574 
94 

0.167 
266 

0.802 
134 

0.466 
800 

1.666 
144 

0.697 
276 

0.882 
835 

0.767 
89 

0.546 
130 

1.146 
84 

1.077 
41 

0.121 
838 

0.731 
185 

1.173 
250 

0.532 
167 

1.032 
77 

0.046 
197 

0.154 
200 

0.461 
810 

0.215 
802 

0.211 
806 

0.060 
204 

0.045 
263 

0.112 
812 

0.093 
241 

0.096 
199 

0.147 
22 

0.022 

181 

0.052 
226 

0.064 
228 

0.084 
288 

0.128 
198 

0.118 
200 

0.117 
210 

0.024 
235 

0.010 
113 

0.012 
129 

0.067 
162 

0.095 
71 

0.069 
262 

0.161 
69 

0.079 
260 

0.070 
307 

0.170 
822 

0.004 
84 

0.142 
848 

0.128 
860 

0.085 
186 

0.046 
146 

0.108 
215 

0.036 

77 

0.078 
6 

0.060 
154 

0.047 
179 

0.099 
66 

0.083 
201 

■  •  •  ■  «  •«  • 

0.064 
163 

0.021 
184 

0.039 
87 

0.064 
340 

0.067 
818 

0.071 

217 

0.062 
196 

0.091 
85 

0.021 
208 

0.026 
840 

0.078 
199 

0.158 

146 

0.160 

125 

0.040 
0 

0.042 
14 

a028 
287 

0.012 
288 

0.016 
181 

0.081 
99 

0.067 
146 

0.120 

90 

0.088 
806 

0.068 
217 

0.068 
226 

0.120 
171 

0.008 

97 

0.113 

111 

0.078 
188 

0.025 
186 

0.173 

47 

0.101 



68 

0.019 
88 

0.006 
217 

0.012 
272 

0.006 
208 

0.342 
325 

0.060 
66 

0.194 
163 

0.106 
161 

0.027 
94 

0.808 
70 

0.108 
26 

0.808 
207 

0.076 
86 

0.832 

44 

0.048 
188 

0.166 
386 

0.013 
87 

0.091 
228 

0.296 
136 

0.114 
280 

0.184 
221 

0.267 
151 

0.131 
225 

0.055 
836 

0.176 
112 

0.024 
246 

0.017 
280 

0.068 
246 

0.062 
278 

A 

0.068 
88 

0.018 
40 

0.047 
102 

0.085 
260 

0.014 
118 

0.046 
74 

0.034 
260 

0.186 
33 

0.025 
245 

0.041 
276 

0.023 
835 

0.045 
89 

0.082 
180 

0.068 
34 

0.064 
41 

O.0O7 
388 

0.0S8 
281 

0.024 
282 

1 

0.060 
14 

0.032 
166 

0.022 
129 

0.061 
853 

0.085 
321 

0.067 
322 

0.341 
190 

0.100 
118 

0.068 
199 

0.031 
154 

0.061 
76 

0.086 
161 

0.465 
18 

•••«•••■ 

1.618 
128 

0.478 
73 

Lengt^  of  series  analysed. 


Honrly  Ordinates  for  236  days  beglnnliiff 
May  10, 1880.* 

Hourly  Ordlnates  for  5  years,  1861, 1862, 
1860, 1861,  and  189&-96.t 

Hourly  Ordinaten  for  8  years  beginning 
Apnl  SO,  1894.t 

Hourly  Ordlnates  for  1  year  b^rinning 
Aug.  1, 1864.* 

Hourly  Ordlnates  for  1  calendar  year, 
1869.* 

Hourly  Ordlnates  for  1  year  b^rinning 
Apr.  1, 1892.* 

Hourly  Ordlnates  for  2  years,  beginning 
Nov.  1, 1882,  and  May  12, 1899.* 

Hourly  Ordlnates  for  2  yean,  b^lnning 
July  1, 1891,  and  Jan.  1, 1894.* 

Hourly  Ordlnates  for  3  calendar  years, 
1876, 1877,  and  1878.* 

Hourly  Ordlnates  for  8  calendar  years, 
1876  to  1881, 1887,  and  1888.* 

Hourly  Ordlnates  for  2  calendar  years, 
1901  and  1902.* 

Hourly  Ordlnates  for  1  year  beginning 
Jan.  1,  1907.* 

Hourly  Ordlnates  for  1  calendar  year, 
1899.* 

Hourly  Ordlnates  for  2  calendar  years, 
1865  and  1877.* 

Hourly  Ordlnates  from  7  a.  m.  to  6  p.  m. 
for  2  calendar  years,  1887  and  1890.* 

Hourly  Ordlnates  for  2  calendar  years, 
1869  and  1908.* 

Hourly  Ordlnates  for  1  year  beginning 
Oct.  6,  1889.* 

Hourly  Ordlnates  for  1  year  beginning 
Jan.  1, 1899.* 

Hourly  Ordlnates  for  1  year  beginning 
May  1, 1867.* 

Hourly  Ordlnates  for  1  calendar  year, 
1862.* 

Hourly  Ordlnates  for  1  year  beginning 
Aug.  1, 1906.U 

Hourly  Ordlnates  Interpolated  from  High 
and  Low  Waters  for  1  calendar  year, 
1898.* 

Hourly  Ordlnates  for  1  year  beginning 
Sept.  1, 1882.* 

Hourly  Ordlnates  for  1  year  beginning 
Feb.  1,1892.* 

Hourly  Ordlnates  for  1  calendar  year, 
1882.* 

Hourly  Ordlnates  for  8  calendar  years, 
1869-1871.* 

Hourly  Ordlnates  for  4  calendar  years, 
1863, 1864, 1865,  and  1870.* 

Hourly  Ordlnates  for  2  calendar  years, 
1874  and  1875.* 

Hourly  Ordlnates  for  8  calendar  years, 
1874-1876.* 

Hourly  Ordlnates  for  1  year  banning 
June  27, 1698.* 

Hourly  Ordlnates  for  1  year  beginning 
Sept  1, 1885.* 

Hourly  Ordlnates  for  68  days  in  1891,  29 
days  in  1896,  and  58  days  in  1899:* 

Hourly  Ordlnates  for  1  calendar  year, 
1893.* 

Hourly  Ordlnates  for  3  months.  Mar., 
Apr.,  and  May,  1891.^ 

High  and  Low  Waters  for  2  months, 
Sept.  and  Oct.,  1888.* 

High  and  Low  Waters  for  1  calendar 
year,  1898.* 
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TABLE  4.— HARMONIC  CONSTANTS  FOR  THE  PORTS 


No. 


87 
88 

89 
40 
41 
42 
48 
44 
46 
46 
47 
48 
49 
50 
61 
C2 
68 
64 
66 
66 
67 
68 
69 
60 
61 
62 
63 
64 
66 
66 
67 
68 
69 
70 


Station. 


Amoy  (Inner  Harbor),  China 

Hongkong,  China 

Singapore,  Malay  PenlnBola 

Batavla  (Tandjong  Prlok),  Java 

Manila  (Pasig  BiTer  Entr.),  Philippine  Islanda 

Honolulu  (Oahu  Idand),  Hawaiian  Islands 

Apia  (Upolu  Island),  Samoan  Islands 

Wellington,  New  Zealand 

Auckland,  New  Zealand 

Sydney  (Fort  Denlson),  New  South  Wales 

Melbourne  (WilUamstown),  Victoria 

Port  Adelaide,  South  Austimlla 


Rangoon,  Burma 

Calcutta  (Kldderpore),  India 

Madras,  India 

(>olombo  (Ceylon),  India 

Bombay  (Apollo  Bandar),  India 

Karachi,  India 

Aden,  Arabia 

Cape  Town  (Table  Bay),  Africa 

Lisbon  (Arsenal),  Portugal 

Rochelle,  France 

Brest,  France 

Havre,  France 

Edlnbuxgh  (Lelth),  Scotland 

Hull  (Humber  River),  England 

SheemesB  (Thames  River  Entrance),  England 

London  (London  Bridge),  England 

Dover,  E^land 

Liverpool,  England 

Qreenock(Flrih  of  Clyde),  Scotland 

Kingstown  (Dublin  Bay),  Ireland 

Queenstown  (Hanlbowllne  Island),  Ireland. . . 
Hamburg,  Germany 


0.868 
274 

1.190 
296 

0.949 
100 

0.867 
148 

0.974 
820 

0.476 
72 

0.096 
264 

0.085 
81 

0.241 
167 

0.419 
129 

0.294 
182 

0.880 
62 

0.676 
86 

0.892 
64 

0.292 
842 

0.238 
88 

1.896 
46 

1.294 
46 

1.808 
85 

a  178 
127 

0.209 


0.206 
72 

0.207 
60 

0.297 
119 

0.816 
204 

0.660 
282 

0.877 
14 

0.800 
41 

0.140 
48 

0.355 
191 

0.198 
224 


0.062 
160 

0.834 
160 


K,o 


0.864 
61 

0.147 
280 

0.818 
845 

0.078 
268 

0.009 
325 

0.048 
97 

O.061 
181 

0.060 


0.171 
265 

0.102 
268 

0.028 
172 

0.466 
178 

0.616 
169 

0.447 
94 

0.117 
277 

0.108 
90 

0.405 
854 

0.278 
819 

0.200 
239 

0.245 
90 

0.441 
88 

0.589 
126 

0.712 
187 

0.846 
881 

0.845 
88 

0.686 
228 

0.470 
47 

0.450 
101 

0.563 
28 

0.986 
1 

0.284 
27 

0.280 
851 

0.600 
174 

0.171 
222 


0.111 
80 

0.068 
274 

0.197 
810 

0.027 
110 

0.019 
820 

0.016 
102 

0.076 
189 

0.084 
71 

0.144 
209 

0.065 
287 

0.018 

74 

0.120 
140 

0.466 
147 

O.206 
71 

0.041 
800 

0.027 
61 

0.080 
806 

0.080 
297 

0.042 
228 

0.072 
47 

0.154 
61 

0.126 
111 

0.244 
96 

0.601 
802 

0.167 
70 

0.390 
196 

0.347 
6 

0.605 
92 

0.877 
864 

0.529 
829 

0.250 
816 

0.221 
820 

0.816 
137 

0.078 
148 


M, 


0.060 
100 


0.046 
188 

0.026 
806 


0.007 
106 

0.011 
144 


0.020 
16 

0.020 


0.026 
107 

0.013 
887 

0.010 
827 

0.063 
47 

0.044 
48 

0.060 
82 

0.011 
66 


0.028 
109 

0.007 
166 


0.081 
800 


0.015 
24 

0.021 
79 


Mt 
M^o 


6.125 
1.2 

1.488 
266.5 

2.602 
800.0 

0.174 
850 

0.665 
805.1 

0.628 
109.4 

1.256 
186.0 

1.698 
187 

8.782 

204.8 

1.686 
264.0 

0.806 
69.4 

1.700 
120.0 

6.703 
181.8 

8.684 
67.6 

1.087 
250.2 

0.679 
49.9 

4.038 
880.3 

2.587 
296.7 

1.568 
226.8 

L596 
44.5 

4.189 
61.1 

6.719 
98.0 

6.763 
99.2 

8.746 
285.6 

6.088 
48.6 

7.661 
176.8 

6.297 
0.5 

8.813 
66.0 

7.208 
836.1 

9.975 
820.7 

4.867 
887.0 

4.166 
812.0 

4.486 
138.3 

2.787 
145.2 


M4 
M40 


0.042 
92 

0.076 
822 

0.068 
264 


0.018 
862 

0.001 
28 


0.045 
882 

0.200 
74 


0.021 
49 

0.020 
174 

a482 
170 

0.740 
87 

0.007 
19S 

0.016 
170 

0.180 
829 

0.028 

7 

0.006 
818 

0.089 
96 

0.252 
196 

0.804 
2 

0.182 
85 

0.786 
86 

0.231 
178 

0.845 
258 

0.296 
44 

0.821 
20 

0.740 
229 

0.091 
211 

0.846 
44 

0.100 
854 

0.199 
210 

0.492 
212 


M« 


0.014 
140 

0.006 
48 


aoi5 

185 

0.100 
67 


0.010 
269 

0.220 
86 

0.164 
822 

0.008 
157 

0.004 
27 

0.010 
86 

0.048 
206 

0.005 
842 

0.013 
296 

a086 
284 

0.068 
816 

0.116 
825 

0.574 
301 

0.248 
2«4 

0.164 
211 

0.199 
60 


0.178 
102 

0.196 
881 


a04S 
138 

0.080 
164 


N, 

N,o 


0.006  , 
285 

0.002 
60 


0.776 
382 

0.280 
255 

0.452 
272 

0.069 
814 

0.126 
291 

0.086 
98 

a8D6 
166 

0.868 
104 

0.760 
174 

0.824 
250 

0.098 
65 

a090 
246 

L055 
116 

0. 


0.794 
290 

0.862 
113 

a4S0 
148 


Oi 


44 

0.287 
242 

0.078 
84  . 

0.996  I 
314  I 

0.606  j 

2n  ] 

0.431  I 
221  ' 

0.844  I 
22  1 

1.069  , 

41  : 

1.168 
70 

1.388 
80 

1.706 
262 

1.152 
27 

1.254 
164 

1.046 
837 

L467 
25 

1.858 
320 

L908 
800 

0.707 


0.639 
262 

0.904 
246 

0.948 
58 

0.448 
120 

0.928 
279 

0.260 
60 

0.070 
248 

0.099 
86 

0.071 
121 

0.8S7 
86 

0.216 
96 

0.620 
82 

0.289 
27 

0.206 
21 

aO08 
827 

0.004 
62 

0.660 

46 

a654 
47 

0.657 
87 

0.058 
248 

0.217 
809 

0.284 
824 

0.222 
S24 

0.161 
7 

0.628 
70 

a483 
119 

0.461 
198 

0.400 
220 

ai88 
186 

0.871 
88 

0.241 
64 


0.189 
87 

0.242 


On  the  first  line  for  each  station  the  amplitudes  (H )  are  given  in  feet,  and  on  the  second  line  the  epochs  («)  in  degieee.    The 
British  .^stem  has  been  adopted  throughout  this  table. 
*  United  States  Coast  and  Geodetic  Survey, 
t  Tidal  and  Current  Survey  of  Canada. 
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Mo. 


87 
88 
89 
40 

a 

42 
48 
44 

45 
46 
47 
;48 
49 
60 
61 
68 
58 
54 
55 
66 
67 
58 
50 
€0 
61 
62 
68 
64 
65 
66 
67 
68 
69 
70 


h 


0.287 
272 

0.884 
288 

0.291 


0.254 
142 

a804 
817 

0.187 
66 

0.080 
262 

0.028 
67 

0.079 
169 

0.189 
129 

0.097 
129 

0.215 
66 

0.164 
66 

0.141 
44 

a094 
845 

0.072 
26 

0.406 

44 

0.886 
46 

0.896 
81 

0.048 
114 

0.069 
89 

0.078 
66 

0.072 
60 

0.069 
106 

0.104 
204 

0.185 
282 

0.185 
860 

0.100 
18 

0.060 
21 

0.128 
182 

0.068 
187 


0.124 
241 

0.156 
280 

0.190 
16 

0.118 
110 

0.181 
254 

0.040 
51 


0.020 
160 

0.110 
160 


0.019 
18 

a  018 
85 


k" 


0.042 
77 

0.070 
81 

0.027 
41 

0.029 
858 

0.006 
106 

0.082 
88 

0.187 
49 

0.181 
60 

0.148 
88 

0.010 
800 

0.042 
265 

0.076 
275 

0.086 
278 

0.029 
344 

0.121 
4 

0.064 
88 

0.067 
283 


0.040 
827 


0.027 
885 

0.047 
279 


1.888 
67 

0.564 
291 

1.067 
848 

0.181 
294 

0.222 
888 

0.165 
109 

0.289 
184 

0.089 
825 

0.626 
265 

0.875 
268 

0.106 
164 

1.680 
181 

2.098 
170 

1.602 
100 

0.488 
280 

0.891 
95 

1.606 
4 

0.962 
828 

0.684 
246 

0.672 

88 

1.620 
88 

2.029 
126 

2.471 
139 

2.888 
838 

2.004 
88 

2.338 
228 

1.750 
56 

1.640 
110 

2.070 
28 

3.161 
6 

1.036 
42 

1.030 
356 

1.399 
177 

0.626 
222 


0.079 
55 

0.085 
281 


0.018 


0.087 
265 


0.006 
161 

0.U0 
165 

0.268 
161 

0.189 
149 

0.044 
299 

0.084 
54 

0.168 
15 

0.080 
887 

0.062 
240 


0.096 
83 

0.119 
128 

0.129 
128 

0.184 
323 


0.188 
228 


0.235 
327 


0.083 
177 

0.087 
222 


0.021 
127 

0.005 
821 


0.026 
288 


0.258 
.170 

0.089 
98 

0.022 
267 

0.024 
44 

0.028 
210 

0.042 
280 

0.027 
198 


0.071 
288 

0.051 
97 

0.032 
205 

0.016 
272 


0.091 
144 


0.151 
336 

0.061 
212 

0.058 
226 

0.016 
343 

0.024 
292 

0.013 
138 


M84 
1184° 


0.067 
801 


0.068 
108 

0.147 
178 


0.053 
200 


0.228 
330 


0.580 
290 

0.287 
187 

0.046 
181 

0.017 
104 

0.200 
805 

0.061 
268 

0.075 
198 


0.099 
19 

0.164 
92 

0.246 
89 

0.348 
320 

0.143 
9 

0.338 
273 


0.031 
154 

0.019 
181 


0.840 
159 

0.407 
66 

0.255 
33 

0.105 
272 

0.106 
25 

0.106 
208 

0.467 
226 


[Japanese  Government. 

Proc.  Roy.  Soc.  1885. 1889,  or  1902. 

R.  W.  Chapman  and  Captain  Inglls. 
!  Reports  of  the  Survey  of  India. 


0.018 
66 

0.060 
76 

0.854 
111 

0.227 
22 

0.074 
259 

0.018 
41 

0.187 
311 

0.140 
278 

0.098 
227 

0.067 
25 

0.205 
43 

0.148 
81 

0.361 
57 

0.462 
288 

0.223 
80 

0.408 
161 

0.203 
340 

0.465 
48 

0.390 
290 

0.529 
286 

0.187 
812 

0.228 
277 

0.205 
105 

0.140 
205 


Sa 

8a° 


0.460 
284 

0.308 
209 


0.886 
162 

0.215 
197 


0.090 
99 

0.404 
212 

0.673 
80 

0.006 
254 

0.009 
258 

0.188 
30 

0.081 
820 

0.017 
167 


0.195 
228 

0.513 
88 

0.264 
107 

0.407 
170 


0.460 
290 

0.406 
258 


0.123 
264 


0.241 
54 

0.857 
88 

0.098 
16 


Ssa 
Ssa^ 


0.805 
126 

1.814 
147 

2.858 
166 

0.892 
216 

0.318 
806 

0.107 
849 

0.180 
68 

0.381 
356 

0.124 
256 


0.401 
257 

0.208 
229 

0.311 
218 

0.177 
220 


0.209 
196 

0.124 
112 


0.862 
288 

0.485 
240 


0.229 
227 


0.190 
94 

0.812 
234 


0.065 
42 

0.090 
33 


0.085 
240 

0.185 
266 

0.006 
97 


Length  of  series  analyzed. 


0.225 

88 

0.164 
887 

0.984 
880 

0.821 
126 

0.133 
111 

0.186 
204 

0.152 
149 

0.127 
181 

0.111 
76 


0.080 
123 

0.066 
154 

0.148 
151 

0.082 
118 


0.046 
155 

0.131 
197 


0.142 
189 

0.058 
183 


0.020 
94 


High  and  Low  Waters  for  2  months,  Jan. 
and  Feb.,  1892.* 

Hourly  Ordinates  for  2  calendar  years, 
1883  and  1889.S 

Hourly  Ordinates  for  1  jrear  beginning 
Oct.  1, 1882.  S 

Hourly  Ordinates  for  7  years,  1887-1888, 
1890-1891, 1891-1892,  and  1901  to  1904.Si 

Hourly  Ordinates  for  2  years  beginning 
Feb.  12, 1901,  and  Sept.  25, 1902.* 

Hourly  Ordinates  for  1  year  beginning 
June  17, 1891.* 

From  the  German  Tide  Tables  for  1903. 

Hourly  Ordinates  for  1  calendar  year, 
1894.* 

High  and  Low  Waters  for  2  calendar 
years,  1896*  and  1900.  ff 

High  and  Low  Waters  for  1  year,  1888.  ft 

High  and  Low  Waters  for  1  month,  May, 
1894.* 

Hourly  Ordinates  for  2  years  beginning 
Mar.  1, 1889,  and  Jan.  1, 1893.  | 

Hourly  Ordinates  for  16  years,  1880-1894, 
and  1900.  K 

Hourly  Ordinates  for  15  years,  1881-1894, 
and  1900. 1 

Hourly  Ordinates  for  11  years,  1880-1889, 
and  1900. 1 

Hourly  Ordinates  for  6  years  beginning 
Feb.  1, 1884. 1 

Hourly  Ordinates  for  18  yean,  1878-1894, 
and  1900. 1 

Hourly  Ordinates  for  28  years,  1868-1894, 
and  1900. 1 

Hourly  Ordinates  for  17  years,  1879-1894, 
and  1900. 1 

Hourly  Ordinates  for  1  calendar  year, 
1888.* 

Hourly  Ordinates  for  January,  1897.* 

From  Annales  Hydrographiques,  Paris, 
1901. 

Hourly  Ordinates  for  2  calendar  years, 
1878  and  1875.** 

Hourly  Ordinates  for  1  calendar  year, 
1895.** 

Hourly  Ordinates  for  15  days  beginning 
May  1, 1891.* 

Hourly  Ordinates  for  29  days  beginning 
May  9, 1864.  * 

Hourly  Ordinates  for  1  year  beginning 
Dec.  21, 1848.* 

Inferred  from  constants  for  Sheemess 
and  British  Tid6  Tables  for  1894. 

Hourly  Ordinates  for  8  calendar  years, 
1888, 1884,  and  1885.  { 

Hourly  Ordinates  for  7  years,  1857-1860, 
and  1866-1870.  $ 

High  and  Low  Waters  for  1  calendar 
year,  1807.* 

Devised  from  British  Tide  Tables  for 
1894. 

Hourly  Ordinates  for  162.5  days  begin- 
ning May  23, 1904.  * 

Hourly  Ordinates  for  29  days  beginning 
Aug.  1, 1901. 


**  Service  Hvdrographiquede  la  Marine,  France. 
The  Admiralty,  London,  England. 
iJ.  P.  VanderStok. 
Brasilian  Government. 
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TABLE  6.— ANNUAL  VARIATION  IN  MEAN  SEA  LEVEL 


B 
2 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
28 
24 
25 

26 
27 
28 
29 
80 

81 
82 
88 
84 
85 

86 
87 
88 
89 
40 

41 
42 
48 
44 
45 

46 
47 
48 
49 
60 

51 
52 
53 
54 
55 

56 
67 
68 
59 
60 

61 
62 
63 
64 
65 


Station. 


St.  Johns,  Newfoundland 

Halifax,  Nova  Scolia 

St.  John,  New  Brunswick 

Portland,  Me 

Boston,  Mass 


Newport,  R.  I 

New  London,  Conn 
WlUeta  Point,  N.  Y. 
NewYork,  N.  Y.... 
Sand)'  Hook,  N.  J  . . 


Philadelphia,  Pa 

Baltimore,  Md 

Washington,  D.  G 

Old  Point  (Comfort,  Va 
Wilmington,  N.  C 


Charleston,  8.  C 

Savannah  Entrance,  Ga. 

Femandina,  Fla 

Kev  West,  Fla 

Galveston,  Tex 


January. 


Rio  de  Janeiro,  Brazil 

Buenos  Aires,  Argentina 

Cape  Horn,  South  America 

Valparaiso,  Chile 

Panama,  Panama  Canal  Zone. 


San  Diego.  Cal  1 

San  Francisco  Entrance,  Cal 

Astoria,  Or^ 

Port  Townsend,  Wash 

Sitka,  Alaska 


Kodiak(St.  Paul  Harbor),  Alaska. 

St.  Michael,  Alaska 

Yokohama.  Japan 

Nagasaki,  Japan 

Tientsin  Entrance,  China 


Shanghai,  China 

Amoy,  China 

Hongkong,  China 

Singapore,  Malay  Peninsula 
Batavia,  Java 


Manila,  Philippine  Islands.. 
Honolulu,  Hawaiian  Islands 

Apia,  Samoa  Islands 

Wellington.  New  Zealand . . . 
Auckland,  Mew  Zealand 


feet 
+0.3 
+0.1 
-0.1 
0.0 
-0.1 

0.0 
-0.2 

0.0 
-0.4 
-0.8 

-0.6 
-0.6 
-0.1 
-0.2 
-0.1 

-0.4 
-0.8 
+0.8 
+0.1 
-0.5 

0.0 
+0.2 
-0.2 
+0.1 
-0.1 

0.0 
+0.1 
+0.4 
+0.4 
+0.2 

0.0 
"**6."6" 


-1.6 


16 


/eeL 
+0.8 
0.0 
-0.2 
-0.1 
-0.1 

-0.1 
-0.8 
-0.1 
-0.4 
-0.8 

-0.4 
-0.6 
-0.2 
-0.8 
-0.2 

-0.5 
-0.3 
+0.2 
0.0 
-0.6 

0.0 
+0.3 
-0.2 
+0.2 
-0.4 

0.0 

0.0 

+0.8 

+0.4 

+0.2 

-0.1 

""o.'o" 


-1.9 


+0.2 
+0.4 


-0.8 
-0.1 


Sydney,  New  South  Wales 

Melbourne.  Victoria 

Port  Adelaide,  South  Australia  . . 

Rangoon,  India 

Calcutta,  India 


Madras,  India 

Colombo,  Cevlon,  India. 

Bombay,  India 

Karachi,  India 

Aden,  Arabia 


Cape  Town,  Africa 
Lisbon,  Portugal . . 
Rochelle,  France.. 

Brest,  France 

Havre,  France 


Edinburgh  (Leith).  Scotland 

Hull,  England 

Sheemem,  England 

London,  England 

Dover,  England 


66  Liverpool,  England  . . 

67  Greenock,  Scotland  . . 

68  Kingstown,  Ireland.. 

69  '  Queenstown,  Ireland. 

70  :  Hamburg,  Germany.. 


0.0 
-0.2 

0.0 
-0.2 
+0.1 
-0.8 
-L8 

+0.8 
+0.2 
+0.2 
0.0 
+0.1 

0.0 


+0.4 
+0.2 
+0.2 

+0.1 


0.0 
0.0 


+0.4 
+0.4 


+0.1 
+0.8 


-0.4 
-0.1 


0.0 
0.0 

0.0 
-0.2 

0.0 
-1.1 
-L8 

+0.1 
+0.2 
+0.2 
-0.1 
+0.2 

0.0 


+0.8 
+0.1 
+0.1 

0.0 


0.0 
0.0 


+0.8 
+0.8 


+0.1         +0.1 


February. 


feet. 
+0.2 
-0.2 
-0.2 
-0.1 
-0.2 

-0.1 
-0.3 
-0.1 
-0.4 
-0.8 

-0.2 
-0.6 
-0.8 
-0.8 
-0.8 

—0.5 
-0.8 
+0.1 
-0.1 
-0.6 

0.0 
+0.4 
-0.1 
+0.2 
-0.6 

0.0 
-0.1 
+0.1 
+0.4 
+0.8 

-0.8 

"-6.'i" 


16 


March. 


-2.0 


-0.1 
+0.2 


-0.4 
-0.1 


0.0 
+0.2 

0.0 
-0.8 
-0.1 
-1.2 
-1.8 

-0.2 
+0.2 
+0.2 
-0.1 
+0.2 

0.0 


+0.2 
0.0 

-ai 

-0.1 


-0.1 
-0.1 


+0.1 
+0.2 


0.0 


feel. 
+0.1 
-0.2 
-0.2 
-0.2 
-0.2 

-0.2 
-0.8 
-0.1 
-0.8 
-0.8 

-0.1 
-0.5 
-0.4 
-0.4 
-0.8 

-0.5 
-0.2 
-0.2 
-0.2 
-0.6 

0.0 
+0.5 
-0.1 
+0.2 
-0.8 

-0.1 
-0.2 
0.0 
+0.8 
+0.8 

-0.4 
'-6.2 


-L8 


-0.2 
0.0 


-0.4 
-0.2 


+0.1 
+0.8 

+0.1 
-0.3 
-0.8 
-1.2 
-1.8 


-0.4 
+0.2 
+0.2 
-0.2 
+0.2 

0.0 


+0.1 
-0.1 
-0.2 

-0.1 


-0.1 
-0.1 


0.0 
0.0 


-0.1 


/eeL 
0.0 
-0.2 
-0.2 
-0.2 
-0.1 

-0.2 
-0.8 
-0.1 
-0.2 
-0.2 

-0.1 
-0.4 
-0.4 
-0.4 
-0.8 

-0.4 
-0.1 
-0.8 
-0.8 
-0.5 

-0.1 
+0.5 
-0.1 
+0.2 
-0.9 

-0.1 
-0.4 
-0.1 
+0.2 
+0.2 

-0.4 
"~6.'2 


-1.5 


-0.2 
•0.2 


-0.4 
-0.2 


+0.1 
+0.8 

+0.1 
-0.8 
-0.8 
-L2 
-1.8 

-0.5 
+0.2 
+0.1 
-0.1 
+0.8 

0.0 


0.0 
-0.2 
-0.8 

-0.2 


-0.2 
-0.2 


-0.2 
■0.1 


-0.1 


16 


feet 

0.0 
-0.1 
-0.1 
-0.2 
-0.1 

-0.2 
-0.8 
-0.1 
-0.1 
-0.2 

-0.1 
-0.3 
-0.4 
-0.8 
-0.8 

-0.2 
0.0 
-0.5 
-0.8 
-0.3 

0.0 
+0.5 
•  0.0 
+0.1 
-0.9 

-0.2 
-0.6 
-0.2 
0.0 
+0.1 

-0.4 
'"-6*8' 


April. 


16 


-LO 


feet. 
-0.1 
-0.1 

0.0 
-0.2 

0.0 

-0.2 
-0.2 
-0.1 
0.0 
-0.1 

-0.1 
-0.2 
-0.8 
-0.2 
-0.8 


0.0 
0.0 
0.7 
0.8 
0.2 


0.0 
+0.4 

0.0 
+0.1 
-0.7 

-0.2 
-0.6 
-0.2 
-0.1 
+0.1 

-0.8 
-6.8 


-0.6 


-0.8 
-0.8 


-0.8 
-0.1 


+0.1 
+0.8 

+0.1 
-0.2 
-0.2 
-1.1 
-L8 

-0.6 

+0.2 

0.0 

0.0 

+0.8 

0.0 


-0.1 
-0.2 
-0.4 

-0.2 


-0.2 
-0.2 


-0.8 
-0.8 


-0.1 


-0.8 
-0.5 


-0.2 
-0.1 


feet 
-0.2 

0.0 
+0.1 
-0.2 

0.0 

-0.1 
-0.1 

0.0 
+0.1 

0.0 

-0.2 
-0.1 
-0.1 
-0.1 
-0.2 

+0.2 
+0.1 
-0.7 
-0.8 
-0.1 

0.0 
+0.2 
+0.1 

0.0 
-0.5 

-0.8 
-0.5 
-0.1 
-0.2 
0.0 

-0.8 
"-6.*8 


-0.1 


-0.8 

-a  6 


-0.2 
-0.1 


+0.1 
+0.8 

+0.1 
0.0 
-0.1 
-1.0 
-L9 

-0.5 

+0.2 

0.0 

0.0 

+0.8 

0.0 


-0.2 
-0.2 
-0.4 

-0.2 


-0.2 
-0.2 


-0.4 
-0.4 


-0.2 


+0.1 
+0.8 

+0.1 
+0.2 
0.0 
-0.8 
-1.9 

-0.8 
+0.2 
-0.1 
+0.1 
+0.4 

0.0 


-0.2 
-0.2 
-0.8 

-0.1 


-0.2 
-0.1 


-0.4 
-0.4 


-0.2 


I 


May. 


feet 
-0.2 
+0.1 
+0.2 
-0.2 
+0.1 

0.0 

0.0 

+0.1 

+0.2 

0.0 

-0.8 

+0.1 

0.0 

0.0 

-0,2 

+0.8 
+0.1 
-0.6 
-0.8 
-0.1 

0.0 
0.0 

+0.1 
0.0 

-0.8 

0.8 
-0.4 

0.0 
-0.2 
-0.1 

-0.2 
-0.7 
-0.2 


,1. 


+0.4 


-0.2 
-0.8 


-0.1 
-0.1 


+0.1 
+0.2 

+0.1 
+0.8 
+0.1 
-0.6 
-1.8 

-0.2 
+0.1 
-0.1 
+0.2 
+0.4 

0.0 


-0.8 
-0.2 
-0.8 

-0.1 


-0.2 
0.0 


-0.4 
-0.6 


-0.2 


16 


feet. 
—0.2 
+0.1 
+0.2 
-0.1 
+-0.1 

0.0 
+0.1 
+0.1 
+0.2 
+0.1 

-0.3 
+0.2 
+0.2 
+0.1 
-0.1 

+0.8 
+0.1 
-0.6 
-0.8 
-0.1 

0.0 

-0.1 

+0.1 

0.0 

0.0 

-0.8 
-0.8 
0.0 
-0  2 
-0.2 

-0.1 
-0.5 
-0.1 


-0.S 
-0.5 


+0.8  ! 


o.o 

-0.2  I 


+0-1 
+0.2 

-h0.1 
+-0.4 
+0.2 
-0.3 
-1.6 

-0.1 
-0.1 
-0.1 
+0-2 
+0.3 

0.0 


-0.8 
-0.2 
-0.2  . 
I 
-0.1  ' 


-0.1 
+0.1 


-0.3 

-as  I 


—0.2 


FOR  THE  PORTS  FOR  WHICH  FULL  PREDICTIONS  ARE  GIVEN. 
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B 

9 
1 

2 
8 
4 
6 

June. 

July. 

August. 

1       SepU 

1 

1 

imber. 

October. 

1 

November. 

December. 

1 

16 

1 

16 

1 

]6 

16 

I 

16 

feet. 

0.0 
+0.2 

0.0 
+0.2 
+0.1 

1 

16 

1 

1 

feet. 
-0.2 
0.0 
+0.8 
-0.1 
+0.1 

/eeL 

-0.2 

0.0 

+0.2 

0.0 

+0.1 

feet, 
-0.1 
-0.1 
+0.2 
0.0 
+0.1 

feet. 
-0.1 
-0.2 
+0.1 
+0.1 
0.0 

feel. 
-0.1 
-0.8 

0.0 
+0.1 

0.0 

feet. 
-0.1 
-0.8 
-0.1 

+a2 

0.0 

feet. 
-0.1 
-0.2 
-0.1 
+0.2 
0.0 

feet. 
-0.1 
-0.1 
-0.1 
+0.2 
0.0 

feet. 

0.0 

0.0 

-0.1 

+0.2 

0.0 

feet 
+0.1 
+0.8 
0.0 
+0.1 
+0.1 

feet. 
+0.1 
+0.8 
+0.1 
+0.1 
0.0 

feel. 

+0.2 

+0.8 

0.0 

0.0 

0.0 

feet. 

+0.2 

+0.2 
0.0 
0.0 

-0.1 

6 
7 
8 
9 
10 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.2 
+0.1 
+0.1 

+0.1 
+0.1 
+0.1 
+0.1 
+0.1 

+0.1 
+0.1 
0.0 
+0.2 
+0.2 

+0.1 
+0.2 
0.0 
+0.2 
+0.2 

+0.1 
+0.2 
-0.1 
+0.8 
+0.2 

+0.1 
+0.2 
-0.1 
+0.8 
+0.3 

+0.1 
+0.2 
-0.1 
+0.2 
+0.2 

+0.1 
+0.2 
-0.1 
+0.1 
+0.2 

+0.1 
+0.1 
-0.1 
0.0 
+0.1 

+0.1 
0.0 
0.0 

-0.1 

-ai 

0.0 
-0.1 

0.0 
-0.3 
-0.2 

11 
12 
18 
'  14 
16 

-0.2 
+0.8 
+0.8 
+0.8 
-0.1 

-0.1 
+0.8 
+0.4 
+0.8 
0.0 

+0.1 
+0.4 
+0.4 
+0.4 
+0.1 

+0.8 
+0.4 
+0.8 
+0.4 
+0.1 

+0.6 
+0.4 
+0.2 
+0.3 
+0.2 

+0.7 
+0.4 
+0.1 
+0.2 
+0.2 

+0.7 
+0.4 
0.0 
+0.2 
+0.8 

+0.7 
+0.4 
0.0 
+0.1 
+0.8 

+0.5 
+0.3 
0.0 
+0.1 
+0.8 

• 

+0.8 

+0.2 

0.0 

0.0 

+0.8 

0.0 

+0.1 

0.0 

0.0 

+0.2 

-0.8 

-0.1 

0.0 

0.0 

+0.2 

-0.4 
-0.2 
0.0 
-0.1 
+0.1 

-0.6 
-0.4 

0.0 
-0.2 

0.0 

16 

17 
18 
19 
20 

+0.2 
+0.1 
-0.2 
-0.8 
-0.1 

+0.1 
+0.1 
0.0 
-0.2 
-0.2 

0.0 
+0.1 
+0.2 
-0.2 
-0.1 

-0.1 
+0.1 
+0.4 
-0.1 
0.0 

-0.1 
+0.1 
+0.4 
-0.1 
+0.1 

0.0 
+0.2 
+0.4 

0.0 
+0.8 

+0.1 
+0.2 
+0.8 
+0.1 
+0.5 

+0.8 
+0.2 
+0.2 
+0.3 
+0.7 

+0.4 
+0.2 
+0.1 
+0.4 
+0.8 

+0.4 
+0.1 
+0.1 
+0.4 
+0.8 

+0.4 
0.0 
+0.1 
+0.4 
+0.6 

+0.2 
-0.1 
+0.2 
+0.4 
+0.4 

0.0 
-0.2 
+0.8 
+0.8 
+0.1 

-0.2 
-0.2 
+0.8 
+0.8 
-0.2 

21 
22 
23 
24 
25 

+0.1 
-0.8 
+0.1 
0.0 
+0.2 

+0.1 
-0.4 
+0.1 
0.0 
+0.8 

0.0 
-0.4 
+0.1 

0.0 
+0.8 

0.0 
-0.4 
+0.1 

0.0 
+0.8 

0.0 
-0.8 
+0.1 

0.0 
+0.8 

0.0 
-0.8 
+0.1 
-0.1 
+0.8 

0.0 
-0.2 
+0.1 
-0.2 
+0.8 

0.0 
-0.2 

0.0 
-0.2 
+0.4 

0.0 
-0.1 

0.0 
-0.2 
+0.4 

0.0 
-0.1 

0.0 
-0.2 
+0.6 

0.0 
-0.1 
-0.1 
-0.2 
+0.6 

0.0 

-0.1 

-0.1 

-0.1 

.+0.6 

0.0 
0.0 

-0.1 
0.0 

+0.4 

0.0 
+0.1 
-0.2 
+0.1 
+0.2 

26 
27 
28 
29 
80 

-0.2 
-0.1 
+0.1 
-0.2 
-0.3 

-0.1 
+0.1 
0.0 
-0.2 
-0.8 

0.0 
+0.2 
-0.1 
-0.2 
-0.8 

+0.1 
+0.8 
-0.2 
-0.1 
-0.8 

+0.2 
+0.4 
-0.8 
-0.1 
-0.2 

+0.3 
+0.4 
-0.4 
-0.2 
-0.2 

+0.3 
+0.4 
-0.4 
-0.2 
-0.1 

+0.8 
+0.8 
-0.3 
-0.2 
0.0 

+0.2 
+0.2 
-0.2 
-0.2 
0.0 

+0.2 
+0.2 
0.0 
-0.1 
+0.1 

+0.1 
+0.2 
+0.2 
0.0 
+0.1 

0.0 
+0.2 
+0.4 
+0.1 
+0.1 

0.0 
+0.2 
+0.6 
+0.2 
+0.2 

0.0 
+0.2 
+0.6 
+0.8 
+0.2 

81 
82 
83 
84 

0.0 
-0.2 
-0.1 

0.0 

+0.1 

0.0 

0.0 

+0.6 

0.0 

0.0 

+0.7 

0.0 

0.0 
+0.7 
+0.1 

0.0 
+0.6 
+0.1 

+0.1 
+0.8 
+0.2 

+0.2 
-0.1 
+0.8 

+0.8 
-0.5 
+0.8 

+0.4 

+0.5 

+0.4 

+0.4 

+0.2 

+0.4 

+0.4 

+0.8 

+0.8 

+6.i 

85 

36 
37 
38 
89 
40 

41 
42 
48 
44 
46 

+1.0 

+1.0 

+L1 

+1.1 

+1.1 

+1.1 

+1.1 

+1.1 

+1.0 

+0.8 

+0.4 

0.0 

-0.6 

-1.1 

-0.8 
-0.8 

-0.8 
-0.1 

-0.4 
+0.1 

-0.4 
+0.8 

-0.8 
+0.8 

-0.2 
+0.3 

0.0 
+0.2 

+0.2 
+0.1 

+0.4 
+0.1 

+0.5 
0.0 

+0.6 
0.0 

+0.6 
+0.1 

+0.6 
+0.2 

+0.4 
+0.8 

0.0 
-0.2 

+0.1 
-0.1 

+0.2 
-0.1 

+0.2 
0.0 

+0.8 
0.0 

+0.4 
+0.1 

+0.4 
+0.2 

+0.4 
+0.8 

+0.4 
+0.3 

+0.8 
+0.8 

+0.2 
+0.8 

+0.1 
+0.2 

-0.1 
+0.1 

-0.2 
0.0 

+0.1 
+0.2 

+0.1 
+0.2 

+0.1 
+0.2 

0.0 
+0.1 

0.0 
+0.1 

-0.1 
0.0 

-0.1 
-0.1 

-0.1 
-0.2 

-0.1 
-0.8 

-0.2 
-0.4 

-0.2 
-0.5 

-0.1 
-0.6 

-0.1 
-0.4 

-0.1  - 
-0.8 

46 

47 
48 
49 
60 

+0.1 
+0.5 
+0.3 
+0.1 
-0.8 

0.0 
+0.4 
+0.4 
+0.4 
-0.1 

0.0 
+0.8 
+0.8 
+0.8 
+0.9 

0.0 
+0  2 
+0.8 
+1.1 
+1.8 

0.0 

0.0 

+0.2 

+1.8 

+2.8 

-0.1 
-0.1 
+0.1 
+1.5 
+8.4 

-0.1 
-0.2 
0.0 
+1.5 
+3.6 

-0.1 
-0.2 
0.0 
+1.4 
+8.3 

-0.1 
-0.2 
-0.1 
+1.2 
+2.7 

-0.1 
-0.1 
-0.1 
+0.8 
+1.8 

-0.1 
0.0 
-0.2 
+0.6 
+0.9 

-0.1 
0.0 
-0.2 
+0.4 
-0.2 

0.0 

0.0 

-0.1 

+0.8 

-0.9 

0.0 
-0.1 

0.0 
+0.8 
-1.6 

51 
52 
68 
54 
55 

-0.1 

0.0 

0.0 

+0.8 

+0.2 

0.0 
-0.1 

0.0 
+0.8 
+0.1 

-0.1 
-0.2 

0.0 
+0.2 

0.0 

-0.1 
-0.8 
0.0 
+0.1 
-0.1 

-0.2 

-0.4 

0.0 

0.0 

-0.8 

-0.2 
-0.4 
-0.1 
-0.1 
-0.4 

-0.1 
-0.4 
-0.1 
-0.1 
-0.5 

0.0 
-0.3 
-0.2 
-0.2 
-0.5 

+0.2 
-0.2 
-0.2 
-0.1 
-0.5 

+0.4 
-0.1 
-0.2 
-0.1 
-0.8 

+0.6 
+0.1 
-0.1 
-0.1 
-0.2 

+0.7 

+0.2 

0.0 

0.0 

-0.1 

+0.7 

+0.2 

+0.1 

0.0 

0.0 

+0.6 

+0.2 

+0.2 

0.0 

0.0 

66 
67 
58 
59 
60 

-0.1 

-0.1 

-0.2 

-0.2 

-0.2 

-0.^ 

-0.1 

0.0 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.1 

-0.8 
+0.1 
-0.1 

-0.3 
-0.1 
-0.1 

-0.4 
-0.1 
-0.1 

-0.8 

-0.1 

0.0 

-0.8 

-0.1 

0.0 

-0.2 
0.0 
0.0 

-0.1 
0.0 
0.0 

0.0 

0.0 

+0.1 

+0.1 
+0.1 
+0.2 

+0.3 
+0.2 
+0.3 

+0.4 
+0.2 
+0.4 

+0.4 
+0.3 
+0.4 

+0.6 
+0.8 
+0.4 

+6.5 
+0.8 
+0.4 

61 
62 
63 
64 
65 

66 
167 
68 
69 
70 

-0.1 

-0.1 

-0.1 

-0.1 

-0.1 

0.0 

0.0 

+0.1 

+0.1 

+0.2 

+0.2 

+0.3 

+0.2 

+0.2 

*  -o.i 

+0.2 

0.0 
+0.2 

0.0 
+0.8 

0.0 
+0.2 

+0.1 
+0.2 

+0.1 
+0.1 

+0.1 
0.0 

*"'+6.'2* 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

+0.2 
-0.1 

*  +6.2' 
0.0 

+0.1 
0.0 

-0.3 
-0.4 

-0.2 
-0.4 

-0.1 
-0.8 

-0.1 
-0.2 

-0.1 
-0.2 

0.0 
-0.1 

0.0 
0.0 

0.0 
+0.1 

+0.1 
+0.8 

+0.2 
+0.3 

+0.8 
+0.4 

+0.4 
+0.6 

+0.4 
+0.6 

+0.6 
+0.6 

-0.2 

-0.2 

-0.1 

-0.1 

0.0 

0.0 

+0.1 

+0.1 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

+0.2 

—         _ 

-__ — 
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TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1911. 


Oreenvnch  Mean  OwU  Time  of  the  Moon'9  Upper  and  Lowfr  IVofwite,  amd  the  EqtuUion  of  Time,  1911. 


• 

t 

January. 

February.                     March. 

April. 

May. 

June.              1 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Transit. 

Equa- 
tion of 
time. 

Transit 

1 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Difl. 
fori 
hr.of 
lon- 
gi- 
tude. 

m. 
2.2 

Merid- 
ian of 
Green- 
wich. 

Difl. 
fori 
hr.of 
lon- 

tude. 

m. 
2.0 

Diff. 

Mend-  fori 

iau  of  hr.of 

Green- '  lon- 

wich.  1  gi- 

tude. 

Merid- 
ian of 
Green- 
wich. 

Diff.' 
fori; 
hr.of 
lon- 
gi- 
tude. 

m. 
2.1 

Equa- 
tion of 
Ume. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 

^.- 
tude. 

m. 
2.6 

Merid- 
ian of 
Green- 
wich. 

Difl. 
fori 
hr.of 
lon- 
gi- 
tude 

1 

A.  in. 

m. 
+  8.8 

h.  in. 
(188) 
14  02 

m. 
+18.7 

h.  m. 

m. 
2.0 

m. 
+12.7 

A.  flirt 

(122) 
18  48 

+4.2 

A.  m. 

m. 
-2.9 

(8  57) 
16  28 

m. 
2.6 

-2.5 

2 

(113) 
18  89 

2.2 

-h  8.8 

iJS' 

1.9 

+18.8 

iiiS' 

2.0 

+12.6 

(2  15) 
14  48 

2.8 

+8.9 

\ii' 

2.7 

-8.0 

(4  54) 
17  20 

2.2 

-2.4 

3 

as' 

2.1 

+  4.8 

iiJi' 

1.9 

+18.9 

il5?' 

2.0 

+12.8 

22^ 

2.4 

+8.6 

(4  07) 
16  88 

2.6 

-8.1 

(6  45) 
18  09 

2.0 

-2.2 

4 

gs> 

2.0 

+  4.7 

(8  67) 
16  20 

1.9 

+14.0 

r£ 

2.0 

+12.1 

S2^ 

2.6 

+8.8 

J5  09) 
17  89 

2.5 

-8.2 

ilS^ 

1.9 

-2.1 

5 

(8  41) 
16  04 

2.0 

+  6.2 

(4  44) 
17  08 

2.0 

+14.1 

(8  80) 
15  56 

2.1 

+U.9 

(5  14) 
17  45 

2.6 

+8.0 

(6  07) 
18  84 

2.3 

-8.3 

(7  16) 
19  86 

1.8 

-1.9 

6 

(4  27) 
16  SO 

1.9 

+  6.6 

(5  84) 
18  00 

2.1 

+14.2 

(4  23) 
16  60 

2.3 

+11.6 

(6  16) 
18  46 

2.6 

+2.7 

(7  00) 
19  26) 

2.1 

-8.4 

fi?S^ 

1.7 

-L7 

7 

(6  18) 
17  86 

1.9 

+  6.1 

(6  27) 
18  66 

2.8 

+14.3 

(6  19) 
17  48 

2.4 

+11.4 

(7  16) 
19  44 

2.4 

+2.4 

(7  48) 
20  11 

1.9 

-8.5 

iSS> 

1.7 

-1.6 

8 

(6  69) 
18  22 

2.0 

+  6.6 

(7  24) 
19  64 

2.4 

+14.8 

(6  18) 
18  49 

2.6 

+11.2 

J8  11) 
20  88 

2.2 

+2,2 

(8  88) 
20  56 

1.8 

-8.6 

(9  20) 
2142 

1.8 

-1.4 

9 

(6  47) 
19  12 

2.1 

+  6.9 

(8  26) 
20  67 

2.5 

+14.4 

(7  20) 
19  51 

2.6 

+ia9 

ss> 

2.0 

+1.9 

j[9  16) 
21  86 

1.7 

-8.6 

(10  04) 
22  26 

1.9 

-L2 

10 

(7  88) 
20  06 

2.2 

+  7.4 

(9  28) 
22  00 

2.6 

+14.4 

^^' 

2.6 

+10.7 

(9  60) 
22  12 

1.9 

+1.6 

I»57) 
22  18 

1.7 

-8.7 

(10  50) 
23  13 

2.0 

-1.0 

11 

i?!S> 

2.4 

+  7.8 

(10  31) 
28  01 

2.5 

+14.4 

^'S> 

2.4 

+ia4 

(10  34) 
22  56 

1.8 

+1.8 

(10  89) 
28  00 

1.8 

-8.7 

(1188) 

2.1 

-0.8 

12 

n' 

2.6 

+  8.2 

(1180) 
28  58 

2.4 

+14.4 

aoi6) 

22  42 

2.2 

+10.1 

(11  17) 
28  88 

1.8 

+1.1 

(1122) 
28  48 

1.8 

-8.8 

003 
(12  28) 

2.1 

-0.6 

13 

(10  40) 
23  13 

2.7 

+  8.6 

*(i2*25) 

2.2 

+14.4 

(1106) 
28  80 

2.0 

+  9.9 

(11  W) 

1.8 

+0.8 

(12  06) 

1.9 

-8.8 

(0  63) 
(13  19) 

2.1 

-a  4 

14 

(1146) 

2.7 

+  8.9 

0  61 
(13  16) 

2.0 

+14.4 

(1164) 

1.9 

+  9.6 

020 

(12  41) 

1.8 

+0.5 

29 

(12  68) 

2.0 

-8.8 

1  45 
(14  10) 

2.1 

-a2 

15 

0  17 
(12  48) 

2.6 

+  9.8 

1  89 

(14  02) 

1.9 

+14.8 

0  16 
(12  88) 

1.8 

+  9.8 

102 

(18  24) 

1.8 

+0.8 

1  17 
(13  42) 

2.0 

-8.8 

285     2.1 
(16  00) 

0.0 

16 

1  18 
(18  46) 

2.4 

+  9.6 

224 

(14  45) 

1.8 

+14.3 

1  00 

(13  21) 

1.8 

+  9.0 

1  47 
(14  10) 

1.9 

0.0 

207 
a4  32) 

2.1 

-8.8 

824 

(16  48) 

2.0 

+a2 

17 

2  18 
(14  89) 

2.2 

+10.0 

807 

(16  28) 

1.8 

+14.2 

1  42 
(14  03) 

1.8 

+  8.7 

283 

(14  67) 

2.0 

-0.2 

268 
(16  23) 

2.1 

-8.8        4  12 
(16  84) 

1.9 

+a4 

18 

808 
(16  27) 

2.0 

+10.3 

3  49 
(16  10) 

1.8 

+14.2 

2  24 

(14  46) 

1.8 

+  8.5 

322 

(15  47) 

2.1 

-0.5 

8  49 

(16  14) 

2.1 

-8.8 

4  57 

(17  19) 

1.9 

+0.7 

19 

8  49 
(16  11) 

1.8 

+10.6 

4  31 
(16  53) 

1.8 

+14.1 

306 
(15  30) 

1.8 

+  8.2 

4  12 
(16  88) 

2.1 

-0.7 

489 

(17  04) 

2.1 

-8.8 

6  41 
(18  03) 

1.8 

+a9 

20 

482 
(16  63) 

1.8 

+10.9 

6  16 
(17  37) 

1.8 

+14.0 

858 

(16  16) 

1.9 

+  7.9 

604 

(17  80) 

2.2 

-0.9 

628 
(17  62) 

2.0 

-3.7 

626 
(18  48) 

1.9 

+1.1 

21 

6  14 

(17  84) 

1.7 

+11.2 

600 

(18  24) 

1.9 

+13.9 

440 
(17  04) 

2.0 

+  7.6 

665 
(18  20) 

2.1 

-1.1 

6  16 
(18  88) 

1.9 

-8.7 

7  11 
(19  84) 

1.9 

4-1.8 

22 

666 
(18  16) 

1.7 

+11.6 

648 
(19  13) 

2.0 

+13.8 

629 

(17  55) 

2.1 

+  7.8 

646 
(19  10) 

2.1 

-1.8 

7  01 
(19  24) 

1.9 

-8.6 

769 
(20  25) 

2.1 

-H.6 

23 

6  87 

(18  69) 

1.8 

+11.8 

738 
(20  04) 

2.1 

+13.6 

620 

(18  46) 

2.2 

+  7.0 

7  85 
(19  59) 

2.0 

-1.5 

746 
(20  09) 

1.9 

-8.6 

8  61 
(21  20) 

2.8 

+1.7 

24 

7  21 
(19  44) 

1.9 

+12.1 

880 
(20  67) 

2.2 

+18.5 

7  12 
(19  38) 

2.2 

+  6.7 

822 
(20  46) 

2.0 

-1.7 

882 

(20  56) 

2.0 

-8.6 

9  49 

(22  20) 

2.5 

+2.0 

25 

807 

(20  81) 

2.0 

+12.3 

928 

(21  49) 

2.12 

+18.4 

804 
(20  80) 

2.2 

+  6.4 

909 

(2183) 

2.0 

-1.9 

920 

(21  46) 

2.1 

-8.4 

10  62 
(28  26) 

2.7 

+2.2 

26 

866 
(21  22) 

2.1 

+12.6 

10  15 

(22  41) 

2.2 

+13.2 

856 
(21  20) 

2.1 

+  6.0 

956 
(22  20) 

2.0 

-2.1 

10  12 
(22  40) 

2.2 

-8.8 

1169 

2.8 

+2.4 

27 

9  47 

(22  14) 

2.2 

+12.8 

11  06 
(28  31) 

2.1 

+18.0 

946 
(22  09) 

2.0 

-h  6.7 

1(V44 
(23  09) 

2.0 

-2.8 

11  08 
(23  38) 

2.4 

-8.2 

(0  88) 
13  07 

2.8 

+2.6 

28 

10  40 
(28  06) 

2.2 

+13.0 

1156 

2.0 

+12.9 

10  33 

(22  57) 

2.0 

+  6.4 

11  35 

2.2 

-2.4 

"ii'io* 

2.6 

-8.1 

(189) 
14  10 

2.7 

+2.8 

29 

1183 
(23  69) 

2.2 

+13.2 

11  20 
(28  44) 

2.0 

+  6.1 

(0  01) 
12  29 

2.8 

-2.6 

(0  42) 
18  15 

2.7 

-2.9 

(2  40) 
16  09 

2.4 

+8.0 

30 

"12*24" 

2.1 

+18.8 

12  08 

2.0 

+  4.8 

(0  68) 
13  27 

2.4 

-2.7 

(149) 
14  22 

2.8 

-2.8 

(8  86) 
16  01 

2.2 

+8.2 

31 

iSSlI' 

2.0 

+18.6 

(0  82) 
12  67 

2.0 

+  4.5 

(2  66) 
15  27 

2.7 

-2.7 

T 

(a.m. 

T 

he  lower  transits  are  inclosed  in  parentheses.    In  Table  6,  Oi'  is  midnight,  V2>  is  noon;  all  hours  less  than  12  are  in  the  forenooa 
) ,  all  greater  are  in  the  afternoon  (p.  m. )  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  16:42  is8:42  p.  m. 
0  adapt  this  table  to  the  local  ume  of  another  meridian,  add  the  tabular  hourly  diilerence  for  each  hour  or  16^  of  west 
tude,  and  subtract  the  same  for  east  longitude. 

he  equation  of  time  is  for  Qreenwich  apparent  noon,  and  is  such  that  when  applied  according  to  sign  to  apparent  time  the 
t  is  mean  time.    To  change  local  to  standard  time  add  Xr— 8  for  west  longitudes,  and  subtract  the  same  for  east  longitudes. 

TABLE  6.— MOON'S  TRANSITS,  AND  EQUATION  OF  TIME,  1911. 
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Oreenvrich  Mean  OivU  Time  of  the  MoovCs  Upper  and  Lower  Transits^  and  the  Equation  of  Time,  191  J. 


• 

g 
a 

•s 

1 

July. 

August 

September. 

October.                   November. 

December. 

Transit. 

Equa- 
tion of 
time. 

Transit.     ! 

1 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Transit. 

Equa- 
tion of 
time. 

Transit. 

Equa- 
tion of 
time. 

Merid- 
ian of 
Qreen- 
wich. 

Difl. 
fori 
hr.of 
lon- 

gi- 
tude. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

m. 
1.8 

Equa- 
tion of 
time. 

Merid- 
ian of 
Green- 
wich. 

Difl. 
forli 
hr.of 
lon- 
gi- 
tude. 

m. 
2.1 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 

tude. 

m. 
2.1 

Equa-, 

tionof 

time. 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 

^• 
tode. 

m. 
1.9 

Merid- 
ian of 
Green- 
wich. 

Diff. 
fori 
hr.of 
lon- 
gi- 
tude. 

m. 
1.8 

1 

h.  fit. 

(4  26) 
16  49 

m. 
2.0 

m. 
+8.4 

h.  m. 
(6  15) 
17  86 

m. 
+6.2 

h,  tn. 
(6  12) 
18  36 

m. 
+0.2 

h,  -til. 
(6  36) 
19  01 

-10.0 

h.  tn. 

(7  40) 
20  02 

m. 
-16.8 

A.  m. 

-11.2 

2 

(6  12) 
17  88 

1.9 

+8.6 

(6  68) 
18  20 

1.8 

+6.2 

(7  02) 
1«  28 

2.1 

-0.1 

(7  26) 
19  51 

2.1 

-10.8 

(8  25) 
20  47 

1.9 

-16.8 

(8  29) 
20  58 

1.9 

-10.8 

3 

(5  66) 
18  16 

1.8 

+8.8 

(6  43) 
19  06 

1.9 

+6.1 

^f.> 

2.1 

-0.4 

(8  16) 
20  40 

2.0 

-10.6 

(9  09) 
21  32 

1.9 

-16.8 

(9  17) 
21  43 

2.1 

-10.4 

4 

(6  87) 

18  58 

1.7 

+4.0 

(7  30) 
19  64 

2.0 

+6.0 

(8  46) 
21  10 

2,1 

-0.7 

(9  08) 
21  26 

1.9 

-11.0 

(9  54) 
22  18 

1.9 

-16.8 

(10  10) 
22  39 

2.3 

-10.0 

5 

(7  19) 
19  40 

1.8 

+4.2 

(8  18) 
20  44 

2.1 

+5.9 

(9  86) 
22  00 

2.1 

-1.0 

(9  49) 
22  12 

1.9 

-11.8 

(10  42) 
23  07 

2.1 

-16.8 

(11  09) 
28  40 

2.6 

-  9.6 

6 

15  ^> 
20  24 

1.8 

+4.4 

(9  09) 
2135 

2.1 

+5.8 

(10  24) 
22  48 

2.0 

-1.4 

(10  84) 
22  56 

1.9 

-11.6 

(11  83) 

2.2 

-16.8 

'(12*13) 

2.7 

-  9.2 

7 

(8  47) 
2110 

1.9 

+4.5 

(10  01) 
22  27 

2.1 

+5.7 

(11  11) 
28  84 

1  9 

-1.7 

(11  19) 
23  42 

1.9 

-11.9 

000 

(12  29) 

2.8 

-16.8 

0  47 
(13  20) 

2.8 

-  8.8 

8 

(9  84) 
21  59 

2.0 

+4.7 

(10  62) 
28  17 

2.1 

+5.6 

(U56) 

1.9 

-2.1 

(12  05) 

2.0   -12.2 

1 
1 

069 
(13  30) 

2.5 

-16.2 

1  54 

(14  27) 

2.8 

-  8.4 

9 

(10  24) 
22  49 

2.1 

+4.8 

(1142) 

2.0 

+6.5 

0  19 
(12  41) 

1.9 

-2.4 

029 

(12  64) 

2.0   -12.4 

2  01 

(14  84) 

2.7 

-16.2 

300 
(15  80) 

2.6 

-  7.9 

10 

(11  16) 
28  41 

2.1 

+6.0 

006 

(12  30) 

2.0 

+5.8 

108 

(18  26) 

1.9 

-2.7 

1  19 

(18  46) 

2.2 

-12.7 

807 

.(16  89) 

2.7 

-16.1 

400 
(16  28) 

2.4 

-  7.6 

11 

'(i2'66) 

2.1 

+5.1 

053 
(18  16) 

1.9 

+5.2 

1  49 

(14  12) 

1.9 

-8.1 

2  18 

(14  42) 

2.3 

-18.0 

4  11 

(16  42) 

2.6 

-16.0 

4  64 

(17  19) 

2.2 

-  7.0 

12 

082 

(12  67) 

2.1 

+5.8 

138 

(14  00) 

1.8 

+5.0 

286 

(15  00) 

2.0 

-3.4 

8  12 

(16  42) 

2.6 

-13.2 

6  12 

(17  40) 

2.4 

-16.9 

5  43 

(18  06) 

2.0 

-  6.6 

13 

1  22 
(13  46) 

2.0 

+5.4 

2  22 

(14  44) 

1.8 

+4.9 

8  26 

(16  52) 

2.2 

-8.8 

4  14 

(16  45) 

2.6 

-13.5 

608 

(18  34) 

2.2 

-16.8 

629 
(18  51) 

1.8 

-  6.1 

14 

2  10 

(14  88) 

2.0 

+5.5 

806 

(15  28) 

1.8 

+4.7 

4  20 

(16  48) 

2.8 

-4.1 

6  17 

(17  48) 

2.6 

-13.7 

6  59 

(19  22) 

2.0 

-16.6 

7  12 

(19  80 

1.8 

-  5.6 

15 

256 

(15  18) 

1.9 

+5.6 

8  51 
(16  14) 

1.9 

+4.5 

5  18 

(17  49) 

2.6 

-4.6 

6  18 

(18  48) 

2.5 

-14.0 

7  46 
(20  06) 

1.9 

-15.5 

755 
(20  16) 

1.8 

-  5.2 

16 

3  40 
(16  01) 

1.8 

+5.7 

438 
(17  03; 

2.0 

+4.8 

620 

(18  51) 

2.6 

-4.8 

7  17 
(19  44) 

2.8 

-14.2 

830 
(20  51) 

1.8 

-15.8 

888 
(2100) 

1.8 

-  4.7 

17 

423 

(16  45) 

1.8 

+5.8 

629 
(17  56) 

2.2 

+4.1 

7  23 

(19  54) 

2.6 

-6.2 

8  11 
(20  36) 

2.2 

-14.4 

9  13 

(21  84) 

1.8 

-16.1 

923 
(2146) 

1.9 

-  4.2 

18 

507 
(17  80) 

1.9 

+5.9 

624 

(18  54) 

2.4 

+8.9 

8  24 
(20  54) 

2.5 

-5.5 

9  01 

(21  24) 

2.0 

-14.6 

966 
(22  18) 

1.8 

-14.9 

10  10 
(22  84) 

2.0 

-  8.7 

19 

658 
(18  17) 

2.0 

+6.0 

725 
(19  56) 

2.6 

+8.7 

922 

(21  60) 

2.8 

-5.9 

9  47 
(22  10) 

1.9 

-14.8 

10  40 
(23  02) 

1.9 

-14.7 

• 

10  68 
(28  24) 

2.1 

-  8.2 

20 

6  42 
(19  08) 

2.1 

+6.1 

828 
(21  01) 

2.7 

+8.5 

10  16 

(22  41) 

2.2 

-6.8 

10  82 
(22  54) 

1.8 

-15.0 

1126 

(23  49) 

2.0 

-14.6 

1149 

2.1 

-  2.7 

21 

786 

(20  04) 

2.8 

+6.1 

988 

(22  04) 

2.7 

+8.8 

11  06 

(23  29) 

2.0 

-6.6 

11  15 

(28  37) 

1.8 

-16.2 

"w'is' 

2.0 

-14.8 

(0  16) 
12  40 

2.1 

-  2.2 

22 

884 
(2106) 

2.6 

+6.2 

10  85 
(23  05> 

2.5 

+8.0      11  52 
1 

1.9 

-7.0 

1169 

1.8 

-16.3 

(0  88) 
18  03 

2.1 

-14.0 

(106) 
18  81 

2.1 

-  1.7 

23 

988 
(22  11) 

2.7 

+6.2 

11  83 

2.8 

+2,8       (0  16) 
1    12  87 

1.9 

-7.8 

(0  22) 
12  44 

1.9 

-16.5 

(129) 
18  64 

2.1 

-18.7 

(166) 
14  20 

2.0 

-  1.2 

24 

10  44 

(28  18) 

2.8 

+6.8 

(0  00) 
12  26 

2.2 

+2.6 

(0  59) 
18  21 

1.8 

-7.7 

(107) 
13  81 

1.9 

-16.6 

(2  20) 
14  46 

2.1    -18.6 

1 

(2  44) 
16  07 

2.0 

-  0.7 

26 

11  50 

2.7 

+6.8 

(0  61) 
18  15 

2.0 

+2.8 

(144) 
14  06 

1.9 

-8.0 

(165) 
14  20 

2.0 

-16.7 

(8  11) 
15  86 

2.1 

-18.2 

(8  80) 
16  62 

1.9 

-  0.2 

26 

(0  22) 
12  52 

2.6 

+6.8 

(139) 
14  01 

1.9 

+2.0 

(2  28) 
14  52 

1.9 

-8.8 

(2  45) 
15  10 

2.1 

-16.8 

(4  01) 
16  25 

2.0 

-12.9 

(4  14) 
16  85 

1.8 

+  0.8 

27 

(120) 
18  48 

2.8 

+6.8 

(2  24) 
14  46 

1.8 

+1.7 

(8  16) 
16  39 

2.0 

-8.7 

(8  86) 
16  01 

2.1 

-16.0 

(4  48) 
17  U 

1.9 

-12.6 

(4  56) 
17  17 

1.8 

+  0.8 

28 

(2  14) 
14  89 

2.1 

+6.8 

(8  08) 
15  29 

1.8 

+1.4 

(4  08) 
16  28 

2.0 

-9.0 

(4  27) 
16  63 

2.1 

-16.0 

(6  88) 
17  56 

1.9 

-12.2 

(5  88) 
17  69 

1.8 

+  1.8 

29 

(8  08) 
15  26 

2.0 

+6.8 

(8  52) 
16  14 

1.8 

+1.1 

(4  58) 
17  19 

2,1 

-9.4 

rd' 

2.1 

-16.1 

(6  17) 
18  89 

1.8 

-U.9 

(6  21) 
18  48 

1.8 

+  1.8 

30 

(3  48) 
16  10 

1.9 

+6.8 

(4  86) 
17  00 

1.9 

+0.8 

(6  44) 
18  10 

2.1 

-9.7 

iSS' 

2.0 

-16.2 

(7  00) 
19  22 

1.8 

-11.5 

il%' 

2.0 

+  2.8 

31 

(4  82) 
16  53 

1.8 

+6.3 

(6  23)   2.0 
17  47 

+0.5 

(6  64) 
19  18 

1.9 

-16.3 

SS' 

2.2 

+  2.7 

The  lower  transits  are  Inclosed  in  parentheses.    In  Table  6. 0^  is  mldnlrht,  12^  is  noon;  all  hours  less  than  12 
(a.  m.),  all  greater  are  in  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  times  afternoon;  for  instai 

To  adapt  this  table  to  the  local  time  of  another  meridian,  add  the  tabular  hourly  difference  for  each 
longitude,  and  subtract  the  same  for  east  longitude. 

The  equation  of  time  is  for  Greenwich  apparent  noon,  and  is  such  that  when  applied  according  to  sign  t 
result  is  mean  time.    To  change  local  to  standard  time  add  L—S  for  west  longitudes,  and  subtract  the  same  i 

I  are  in  the  forenoon 

ice,16:42is3:42p.m. 

hour  or  15*^  of  west 

0  apparent  time  the 
for  east  longitudes. 
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TABLE  7.— MOON'S  PHASES,  APOGEE  AND  PERIGEE,  19U. 


Greenvyich  Mean  Civil  Time  of  the  MoorCa  Phases^  Apogee  and  Perigee. 


Moon's  Phases,  1911. 

« 

1 

Moon  In— 

1 

#  New  Moon. 

})  First  Quarter. 

0  Full  Moon. 

(^  Last  Quarter. 

Apogee. 

pQilgee.           1 

Tno,    d.     h.    m. 

mo.    d.     h,    771. 

mo.    d.     h,    m. 

mo.    d.     h.    m. 

mo. 

d. 

h. 

mo. 

d. 

h. 

Jan.    8    6  20.4 

Jan.  14  22  26. 0 

Jan.  22    6  20. 8 

Jan. 

24 

19.7 

Jan. 

13 

0.3 

Jan.  30    9  44. 7 

Feb.    6  15  27. 6 

Feb.  13  10  37. 5 

Feb.  21     3  44.  2 

Feb. 

21 

16.6 

Feb. 

9 

16.9 

Mar.    1    0  31. 1 

Mar.    7  23    1.5 

Mar.  14  23  58. 5 

Mar.  23    0  26. 4 

Mar. 

21 

13.1 

Mar. 

6 

16.5 

Mar.  30  12  37. 8 

Apr.    6    5  54.9 

Apr.  13  14  36. 6 

Apr.  21  18  36.  7 

Apr. 

18 

6.7 

Apr. 

2 

8.2 

Apr.  28  22  25. 0 

May    5  13  13. 7 

May  13    6    9. 7 

May  21    9  22. 9 

May 

15 

18.8 

Apr. 

30 

9.0 

May  28    6  24. 4 

June  3  22    4.2     June  11  21  50.7 

June  19  20  50. 8 

June 

11 

22.7 

May 

28 

17.4 

June  26  13  19. 7 

July    3    9  20.4  1  July  11  12  53.4 

July  19    5  30. 8 

July 

9 

2.7 

June 

26 

3.1 

July  25  20  12. 0 

Aug.    1  23  29. 4 

Aug.  10    2  54. 7 

Aug.  17  12  10.  7 

Aug. 

5 

14.4 

July 

24 

10.6 

Aug.  24    4  14. 3 

Aug.  31  16  20. 7 

Sept.  8  15  56.  7 

Sept.  15  17  50.8 

• .  Sept. 

2 

7.3 

Aug. 

21 

10.6 

Sept  22  14  37. 4 

Sept.  30  11    8.0 

Oct.     8    4  11. 1 

Oct.  14  23  46. 0 

Sept 

30 

2.6 

Sept 

17 

6.0 

Oct.  22    4    9.3 

Oct.  80    6  41. 5 

Nov.   6  15  48. 1 

Nov.  13    7  19. 5 

;  Oct 

27 

22.6 

Oct 

12 

6.6 

Nov.  20  20  49. 4 

Nov,  29    1  41. 9 

Dec.    6    2  51.9 

Dec.  12  17  45. 6 

Nov. 

24 

16.8 

Nov, 

8 

18.2 

Dec.  20  15  40. 3 

Dec.  28  18  47^  5 

Dec. 

22 

2.1 

LJGCm 

7 

1.0 

1 
1 
In  the  above  table  0^  is  mldnig-ht,  12*>  is  noon;  all  hours  less  than  12  are  In  the  forenoon  (a.  m.),  all  greater  are  in  the  afternoon 

(p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for  instance,  15:42  is  3:42  p.  m. 

This  table  may  be  adapted  to  any  other  meridian  than  Greenwich  by  adding  the  longitude  In  time  when  it  is  east,  and 

subtracting  it  when  west. 

TABLE  8.— MOON'S  DECLINATION,  1911. 

Greenwich  Mean  Civil  Time  of  tlie  Mo&fvs  greatest  Declination  North  and  Smith  and 

Pannage  over  the  Equator. 


Moon  on  Equator. 

Moon  Farthest  North. 

Moon  on  Equator. 

Moon  Farthest  South. 

Time. 

;             Time. 

Declination. 

Time. 

Time. 

Declination. 

1 

mo.    d.     h,    m. 

mo.    d,     h. 

7/1. 

0 

/ 

mo.    d.     h,    m. 

mo.    d. 

h. 

m. 

0 

/ 

Jan.    7    18    58 

Jan.  13    19 

46 

27 

08 

Jan.  20      7    42 

Jan.  27 

19 

25 

27 

11 

Feb.    3    18    27 

Feb.  10      3 

49 

27 

16 

Feb.  16    16    11 

Feb.  24 

2 

54 

27 

22 

Mar.   3      0    29 

Mar.   9      9 

33 

27 

29 

Mar.  16      0    44 

Mar.  23 

10 

59 

27 

35 

Mar.  30      9    12 

Apr.    5    14 

51 

27 

39 

Apr.  12      8    13 

Apr.  19 

18 

43 

27 

42 

Apr.  26    19    32 

May    2    21 

46 

27 

42 

May    9    14    17 

May  17 

1 

26 

27 

41 

May  24      5    21 

May  30      6 

48 

27 

39 

June   5    19    39 

June  13 

7 

07 

27 

37 

June  20    13      2 

June  26    16 

56 

27 

36 

July    3      1    34 

July  10 

12 

25 

27 

36 

July  17    18    28 

July  24      2 

33 

27 

39 

July  30      8    58 

Aug.    6 

18 

13 

27 

42 

Aug.  13    23    07 

Aug.  20    10 

27 

27 

48 

Aug.  26    17    43 

Sept  3 

1 

08 

27 

54 

Sept  10      5    01 

Sept  16    16 

26 

27 

59 

Sept  23      2    46 

Sept  30 

9 

00 

28 

04 

Oct     7    13    17 

Oct  13    21 

46 

28 

06 

Oct  20    10    42 

Oct.  27 

16 

66 

28 

07 

Nov.    3    23    15 

Nov.  10      4 

27 

28 

05 

Nov.  16    16    47 

Nov.  24 

0 

CO 

28 

03 

Dec.    1      8    57 

Dec.    7    13 

35 

28 

00 

Dec.  13    21    45 

Dec.  21 

5 

49 

27 

58 

Dec.  28    16    26 

• 

... 

•        •        • 

... 

•         • 

• 

•        •        • 

•        ■        « 

In  the  above  tabl 
(p.  m.)  and  when  dii 

This  table  may  1 
subtracting  It  when  1 

e  Oi>  is  midnight,  12>>  Is  1 
ninlshed  by  12  give  th 
be  adapted  to  any  otl 

A'est. 

1 

noon;  all  hours  less  t 
e  times  after  noon;  f 
her  meridian  than  ( 

han  12  are  in  the  foreac 
or  Instance,  ;15:42  is  8:4! 
Greenwich  by  adding  1 

Km  (a.m.),all  greater 

2  p.m. 

the  longitude  in  time ' 

1 
are  in  the  afternoon 

when  it  is  east,  and 

TABLE  9.— CURRENTS. 

These  current  tables  are  restricted  to  portions  of  the  Atlantic  and  Pacific  coasts  of  the 
United  States  and  adjacent  territory.  The  bearings  and  directions  are  true — that  is,  not 
magnetic — and  all  distances  are  in  nautical  miles.  The  matter  in  these  tables  is  given  in  one 
of  the  five  following  forms: 

1.  Current  diagrams  are  given  for  the  seven  following  localities:  Pa^e. 

Georges  Bank,  from  Nantucket  Shoals  to  Cape  Sable 465 

Boston  Harbor,  Massachusetts. 470 

Nantucket  and  Vineyard  sounds 473 

East  River,  New  York 480 

New  York  entrance,  by  way  of  Sandy  Hook 483 

Delaware  Bay 486 

Chesapeake  Bay 489 

These  diagrams  were  made  according  to  a  plan  devised  jointly  in  1894  by  Lieut.  E.  H» 
Tillman,  U.  S.  Navy,  assistant,  Coast  and  Geodetic  Survey,  and  Capt.  John  Ross,  nautical 
expert,  of  the  same  Survey.  The  diagram  for  Georges  Bank  contains  both  direction  and 
velocity  of  the  current  for  any  time,  but  the  other  diagrams  give  merely  the  velocity,  as 
the  direction  is  assumed  to  be  fixed  by  the  banks  or  shoals  along  the  course. 

2.  Tables  in  which  the  direction  and  velocity  of  the  current  are  given  for  each  hour  of 
the  tide  at  some  reference  station.     These  tables  are  distributed  as  follows:  pagc. 

7  stations  in  Portsmouth  Harbor,  referred  to  Portland,  Maine 466 

17  stations  in  Boston  Harbor,  referred  to  Boston,  Massachusetts 467 

3  stations  off  Chatham  Lights,  referred  to  Boston,  Massachusetts 468 

2  stations  in  Loiig  Island  Sound,  referred  to  New  London,  Connecticut. .  475 

4  stations  in  Arthur  Ball,  referred  to  Sandy  Hook,  New  Jersey 476 

4  stations  in  Newark  Bay,  referred  to  New  York,  New  York 477 

3  stations  in  Kill  van  Kull,  referred  to  New  York,  New  York 477 

The  direction  of  the  current  is  given  on  the  upper  line  and  the  velocities,  in  knots,  on 
the  lower  line  for  each  station. 

3.  Some  general  remarks  are  given  about  the  currents  in  the  following  localities: 

Page. 

Currents  off  Cape  Cod  Peninsula .  - 468 

Currents  in  Block  Island  Sound 476 

Currents  in  Long  Island  Sound 476 

Currents  in  East  River,  New  York « 475 

Currents  in  Hudson  River,  New  York 478 

4.  The  predicted  time  of  the  slack  waters  for  every  day  in  the  year  are  given  for  the 
two  following  stations:  Pa^e. 

Seymour  Narrows,  British  Columbia 492 

Sergius  Narrows,  Alaska - 496 

5.  Brief  directions  are  given  for  obtaining  slack  waters  at  the  10  following  stations  in 
Georgia  Strait,  British  Columbia,  and  in  Alaska: 

Page.  Page. 

Race  Passage _  601  Bur rard  Inlet 601 

East  Point 601  Yuculta  Rapids... 602 

Active  Pass .._ 601  Hole  in  the  Wall 602 

PortierPass 501  Seechelt  Rapids 502 

DoddNarrows     501  Chatham  Strait 602 
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464  TABLE  9.— CURRENTS. 

Explanation  of  Current  Diagram^  Georges  Bank, 

The  diagram  on  the  opposite  papfe  represents  only  average  conditions  of  the  currents 
at  14  stations  along  a  curved  line  extending  from  the  southern  part  of  Nova  Scotia  to  the 
Nantucket  Shoals  light  vessel,  the  scale  being  too  small  to  show  details.  The  line  may  be 
defined  as  the  arc  of  a  circumference  passing  through  Nantucket  Shoals  light  vessel  (lat. 
40°  37'  N.,  long.  69°  37'  W.),  with  its  center  at  Bath,  Maine.  The  stations  represented  are 
approximately  20  miles  apart,  and  No.  14  is  at  Nantucket  Shoals  light  vessel. 

The  observations  upon  which  the  diagram  is  based  are  insufficient  to  give  any  but 
roughly  approximate  results,  which  it  is  hoped,  however,  will  be  near  enough  to  the  facts 
to  be  of  service  to  the  mariner. 

On  the  diagram  the  currents  flowing  into  the  Gulf  of  Maine  are  designated  as  "Flood'' 
currents,  and  those  flowing  from  it  as  "Ebb"  currents. 

The  direction  and  the  velocity  of  the  currents  are  indicated  by  the  small  figures  within 
the  diagram.  The  upper  numbers  represent  the  direction  in  degrees  of  azimuth  reckoned 
from  the  south  toward  the  west.  In  this  system  S=0°,  W=90o,  N=180°,  and  E=270°. 
The  lower  numbers  represent  the  velocity  in  knots. 

Example  1. — A  vessel  in  latitude  42°  55'  N.  and  longitude  65°  30'  W.  is  about  to  enter 
the  Gulf  of  Maine  at  10  a.  m.  on  a  day  when  low  water  occurs  at  Boston  at  7:40  a.  m.- 
what  is  the  direction  and  velocity  of  the  current  ?  On  the  diagram  we  find  that  station  No. 
2  is  the  one  nearest  to  the  location  of  the  vessel.  The  time  being  10:00  —  7:40  =  2:20,  or  2i 
hours  after  low  water,  on  the  horizontal  line  representing  station  No.  2  find  a  point  i  the 
distance  between  the  vertical  lines  indicating  2  hours  and  3  hours  after  low  water.  The 
diagram  shows  that  both  the  direction  and  the  velocity  of  the  current  at  this  time  are  changing 
slowly,  and  consequently  it  will  be  sufficiently  accurate  to  take  the  nearest  numbers  for  the 
results.  In  this  case  the  direction  of  the  current  is  indicated  by  an  azimuth  of  116°,  which, 
being  between  90°  and  180°,  is  equivalent  to  N.  (180°- 116°)  W.,  or  N.  64°  W.,  and  the 
velocity  is  approximately  1.5  knots,  the  current  being  favorable  to  the  vessel. 

Ecample  Z. — A  vessel  is  in  latitude  40°  40'  N.  and  longitude  68°  55'  W.  at  2  p.  m.  on  a 
day  when  high  water  occurs  at  Boston  at  1  p.  m. ;  what  is  the  direction  and  velocity  of  the 
current?  In  this  case  No.  12  is  the  nearest  station.  By  locating  a  point  on  the  diagram,  on 
the  line  of  station  12,  for  1  hour  after  high  water,  we  find  that  both  the  azimuth  and  velocity 
are  here  shifting  more  rapidly  than  near  the  times  of  strength  of  flood  or  ebb,  the  direction 
changing  from  269°  to  332°  in  about  an  hour.  A  rough  interpolation  gives  us  290^,  which, 
being  between  270°  and  360°,  is  equivalent  to  S.  (360°- 290^)  E.,  or  S.  70°  E.,  as  the  direc- 
tion, and  0.5  knot  as  the  velocity  of  the  current  at  this  time,  but  near  the  times  of  slack  the 
directions  and  velocities  are  quite  irregular. 
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TABLE  9.— CURRENTS. 


1 
HIGH  WATER. 

LOW  WATER. 

Hours  before. 

Hours  after. 

Hours  before. 

Hours  after. 

3 

2 

1 

0 

1      1      2 

3 

3 

2 

1 

0 

1 

2 

3 

Current  sUUiona  in  Portsmouth  Harbor,  referred  to  time  of  tide  at  Portland,  Maine.    See  pp.  66-68. 

Station  (1)                            Outer  entrance  to  harbor,  0.3  mile  8. 77^  W.  from  Wbaleback  Light. 

NS<>W 

N4«W 

NJOW 

N20W 

NIOW 

N 

S120W 

8120W 

814«W 

SlfloW 

S160W 

SI70W 

8I8OW 

VGPvr 

0.2 

0.8 

LO 

0.8 

0.6 

0.1 

0.4 

0.7 

L4 

L4 

LI 

0.8 

0.4 

0.1 

Station  (2)                              In  mid-channel  0.2  mile  8.  78^  £.  from  Portamouth  Harbor  Light 

N280W 

N20OW 

N120W 

N60W 

N20W  j  N7«>W 

S 

820E 

S11<>E 

818«>E 

817«B 

S7«W 

BV>W 

N82»W 

0.8 

0.8 

1.1 

LI 

0.8           0.1 

as 

0.7 

L8 

L4 

LI 

0.7 

0.1 

0.2 

1    Station  (8)                              In  mid-channel  0.8  mile  N.  6^  W.  from  Portonouiu  Hatt)or  Light. 

W 

N7»oW 

N6S0W 

N680W 

N45«»W 

■        •        ■ 

87/>E 

S70»E 

86GOE 

8660E 

874<»B 

886^B 

N88»£ 

8870W 

0.6 

L5 

L9 

1.7 

1.0 

0.0 

LI 

L8 

2.2 

2.7 

2.4 

L4 

0.6 

0.8 

Station  (4)                                     About  0.4  mile  N.  2fio  W.  from  Portsmouth  Harbor  light. 

8710W 

S77«W 

S830W 

S890W 

N8eow 

NSO^W 

Nse^E 

V&TE 

N640E 

N690E 

K690B 

N60°E 

N68OE 

870»W 

0.6 

L4 

1.6 

1.4 

1.0 

0.4 

0.2 

0.8 

0.6 

0.0 

LI 

LI 

0.6 

0.2 

Station  (6)                                                  In  mid-channel  aouth  from  CSark  Island. 

BBBPW 

S80OW 

S84«W 

88SOW 

S8l«W 

8790W 

N81«B 

N82»B 

N840E 

N840B 

N880B 

N790E 

N78»E 

sao^w 

1.0 

1.7 

1.7 

L4 

LO 

0.4 

0.7 

LI 

2.4 

2.8 

L7 

LO 

0.4 

0.6 

Station  (6)                                               In  mid-channel  off  Goat  Island  Ledge  buoy. 

8880W 

S870W 

sse^w 

S8fi^W 

S840W 

8830W 

S88PE 

N880B 

N870E 

NSe^B 

N860B 

N840B 

N88OB 

88ff>W 

1.8 

2.0 

2.0 

L5 

LO 

0.4 

0.7 

LI 

2.2 

2.4 

LO 

LI 

0.S 

LO 

Station  (7)                                          About  0.2  mile  south  from  Portsmouth  Navy- Yard. 

N4SOW 

N4e»W 

N480W 

NM^w 

N620W 

N66®W 

QW>E 

S540E 

S490E 

845»E 

848°E 

8440E 

846»B 

N42<»W 

1.8 

2.9 

8.1 

2.0 

2.0 

0.9 

0.5 

0.9 

L9 

2.8 

2.6 

L8 

0.6 

1.5 
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HIGH  WATER. 


Houn  before. 


Hours  after. 


0 


LOW  WATER. 


Hours  before. 


Hours  after. 


0 


Carreni  sUUions  in  BouUm  Harbor ^  referred  to  time  of  tide  at  Boston^  Mass.    See  pp.  69-72. 


Station  (1) 


South  Channel,  1.2  miles  N.  S6P  £.  from  Deer  Island  Light. 


S750W 


L6 


8  76PW 


L8 


8  76<»W 


0.9 


S77«W 


0.1 


N690E 


0.8 


N61«>E 


1.6 


NeSPE 


1.8 


N68°E 


L8 


N640E 


1.8 


N640E 


L4 


N85°E 


0.1 


8  70OW 


0.9 


8  75PW 


L4 


8  76°W 


1.5 


Station  (2)                                     North  Channel,  1.5  miles  V.eSPE.  from  Deer  Island  Light 
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Station  (8)                                           Broad  Sound,  1.0  mile  N.  57®  W.  from  Green  Island. 
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Station  (4) 

Broad  Sound,  0.8  mile  S.  71^^  E.  from 

L  Winthrop  Head. 
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Station  (5) 

Broad  Sound,  1.5  miles  N.  60°  E.  from  Wlnthrop  Head. 
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Station  (6) 

Broad  Sound,  near  Lynn  Harbor,  0.4  mile  N.  86^^  W.  from  Bass  Point. 
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Station  (7) 

Broad  Sound,  0.5  mile  S.  27*^  £.  from  East  Point,  Nahant 
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Station  (9)                                          Broad  Sound,  0.2  milQ  N.  Ib^  E.  from  Green  Island. 
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Station  (10)                               Hypocrite  Channel,  0.6  mile  N.  from  east  end  of  Outer  Brewster. 
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Station  (11)                              Hypocrite  Channel,  0.6  mile  N.  35°  E.  from  east  end  of  Outer  Brewster. 
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HIGH  WATER. 

LOW  WATER. 

Hours  before. 

Hours  after.                    ' 

Hours  before. 

Hours  after. 
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3            3 
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CwrrerU  Btations  in  BotUm  Harbor^  referred  to  time  of  Ude  at  BosUm,  JTom.— €k>ntinaed. 
Station  (12)                             Hypocrite  Channel,  0.2  mile  W.  from  west  end  of  Outer  Brewster. 
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Station  (18)                               Hypocrite  Channel,  0.1  mile  N.  W^  W.  from  Little  Calf  Island. 
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Station  (14)                               Hypocrite  Channel,  0.^2  mile  W.  from  north  end  of  Calf  Island. 
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Station  (16)                                         Midway  between  Calf  and  Great  Brewster  Islands. 
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Station  (16)                           East  of  Great  Brewster  Island,  0.5  mile  N.  iA<*  E.  from  Boston  Light. 
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Station  (17)                                 Black  Rock  Channel,  0.1  mile  N.  26^  W.  from  Narrows  Light. 
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Cwrrent  stations  off  Chatham  Lights,  referred  to  time  of  tide  at  Boston,  Mass,    See  pp.  69-72. 
Station  (1)  About  8.5  miles  N.  tlP  E.  from  Chatham  Lights. 
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Station  (2) 


About  8.6  miles  N.  87°  E.  from  Chatham  Lighta. 
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Station  (3) 


About  4.9  miles  S.  54°  E.  from  Chatham  Lights. 
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It  will  be  seen  that  at  the  station  (1),  8i  miles  off  Chatham  Lights,  the  southward  flow  of 
current  greatly  exceeds  the  northward.  This  seems  to  be  a  characteristic  of  the  offshore 
currents  east  of  Cape  Cod  Peninsula,  for  the  same  phenomenon  exists  5  miles  east  of  Cape 
Cod  Light  and  7  miles  east  of  Nauset  Three  Lights.  The  above  table  shows  that  off  Chatham 
the  dividing  line  between  the  inshore  and  the  offshore  currents  lies  somewhere  between  4  and 
8  miles  from  the  shore. 


SPEED  LINES. 
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Block  Island  Sound. — Between  Point  Judith  and  Block  Island  the  strength  of  the  flood 
or  westerly  current  is  about  1.8  knots,  and  the  strength  of  the  ebb  or  easterlj^  current 
somewhat  greater. 

Between  Block  Island  and  Montauk  Point  the  flood  or  northwesterly  current  is  about 
1.2  knots  in  the  middle  of  the  passage^  and  nearly  2  knots  off  Montauk  Point,  while  the  ebb 
or  southeasterly  current  is  nearly  2  knots  across  the  passage. 

About  two  miles  north  of  Fort  Pond  Bay  the  current  is  about  three-quarters  of  a  knot 
in  an  easterly  and  westerly  direction. 

About  a  mile  north  of  Cerberus  Shoal  Whistle  the  flood  or  westerly  current  is  1.4 
knots,  and  the  ebb  current  is  1.7  knots  at  its  strength. 

About  two  miles  southeast  from  Watch  Hill  Point  Light  the  strength  of  the  flood  is 
about  1.2  knots,  and  that  of  the  ebb  is  about  1.0  knot. 

The  flood  and  ebb  streams  are  about  equal  to  one  another  half  a  mile  to  the  northwest 
of  Watch  Hill  Reef  Spindle,  and  are  1.2  knots  at  their  strength. 

Long  Island  Sound. — All  along  the  axis  of  the  Sound  from  The  Race  to  Eatons  Point 
ebb  begins  about  two  hours  twenty  minutes  after  high  water,  and  flood  begins  about  three 
hours  after  low  water  at  New  London,  Conn.  Farther  west  these  intervals  gradually 
increase,  but  become  very  uncertain. 

At  the  eastern  end  of  the  Sound  the  currents  turn  about  an  hour  earlier  along  the  shores 
than  along  a  line  midway  between  the  shores. 
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Current  stations  in  Long  Island  Sounds  referred  to  time  of  tide  at  New  London,  Conn,    See  pp.  77-80. 

station  (1)                        Long  Island  Sound,  4  miles  S.  from  the  month  of  the  Connecticut  River. 
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Station  (2)                                          Long  Island  Sound,  8  miles  B.  from  the  Thimbles. 
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In  The  Race  the  velocity  at  strength  of  ebb  is  3.0  knots  and  of  flood  2.5  knots.  Going 
westward  along  the  axis  of  the  Sound  these  velocities  gradually  diminish  until  south  of  New 
Haven,  where  they  are  1.1  and  1.0  knots,  respectively.  Going  farther  west  they  increase 
slightly  until  north  of  Eatons  Point,  where  they  are  1.3  and  1.4  knots,  respectively.  Still 
continuing  westward,  the  velocities  again  diminish  until  between  Rye  Neck  and  Matinicock 
Point,  where  the  ebb  and  the  flood  are  not  distinct  and  the  velocity  of  either  is  0.5  knot 
Westward  the  velocities  increase  slightly,  and  oflf  Pelham  Bay  are  0.9  knot  for  ebb  and  0.7 
knot  for  flood. 

.East  Hvver,  JV.  Y. — The  currents  at  different  points  along  the  East  River  are  greatly 
modified  by  local  conditions. 

Oflf  Old  Ferry  Point  the  slack  before  ebb  lasts  about  twenty  minutes  and  the  slack 
before  flood  about  eighteen  minutes.     The  currents  are  quite  irregular  in  this  region. 

Between  Lawrence  Point  and  Middle  Ground  slack  water  usually  lasts  less  than  ten 
minutes.     The  current  flows  directly  along  the  channel. 


476 


TABLE  9.--CURRENT8. 


Off  Polhemus  Dock  slack  water  usually  lasts  from  five  to  ten  minutes.  The  currents 
follow  the  channel.     Close  to  Polhemus  Dock,  within  200  feet,  eddy  currents  are  often  found. 

Between  Wards  Island  and  Ringgold's  Dock  slack  water  lasts  twenty-five  minutes. 

Between  Hallets  Point  and  Hogs  Back  8  knots  have  been  measured  on  the  floud; 
but  elsewhere  between  Lawrence  Point  and  Blackwells  Island  3  and  4  knots  at  strength 
of  ebb  and  flood  are  characteristic. 

Between  Hallets  Point  and  Flood  Rock  the  most  rapid  current  on  the  ebb  is  very  close 
to  Flood  Rock;  the  currents  are  direct  and  strong,  with  comparatively  few  eddies. 

Off  Hallets  Point  both  ebb  and  flood  set  directly  toward  the  Frying  Pan  Shoal.  The 
flood  current  (setting  to  the  eastward)  sweeps  close  around  Hallets  Point  and  makes  less 
eddy  in  the  cove  to  the  eastward  than  is  found  there  on  the  ebb. 

Between  Great  Mill  Rock  and  Wards  Island  the  flood  current  has  numerous  though  not 
violent  eddies.  The  slack  water  is  of  only  a  few  minutes'  duration.  The  main  stream  passes 
to  the  southward  of  Flood  Rock. 

There  are  strong  eddies  off  Blackwells  Island  Light- House  and  off  Hatter's  Dock  (the 
northern  point  of  entrance  to  Hallets  Cove). 

In  Blackwells  Island  Western  Channel  slack  water  usuallv  lasts  less  than  ten  minutes. 
The  currents  follow  the  channel,  and  turn  at  nearly  the  same  time  throughout  its  length. 

In  Blackwells  Island  Eastern  Channel  slack  water  usually  lasts  less  than  five  minutes. 
The  current  generally  begins  to  follow  the  channel  within  thirty  minutes  of  its  slack.  It  has 
at  no  time  any  considerable  velocity  crosswise  the  channel.  On  the  Blackwells  Island  side 
the  current  is  about  the  same  as  in  the  channel,  even  to  within  a  few  feet  of  the  sea  wall. 
Both  on  the  ebb  and  flood  there  is  little  current  in  the  vicinity  of  the  sea  wall  on  the  Long 
Island  side.     The  currents  turn  at  nearly  the  same  time  throughout  the  length  of  this  channel. 

Off  East  Twenty-third  street  slack  water  lasts  from  four  to  eight  minutes.  The  strength 
of  the  ebb  is  nearly  8  knots. 
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Current  Hatums  in  Arthur  Kill,  rrferred  to  time  of  tide  at  Sandy  Hook^  New  Jersey ,    See  pp.  89-92. 

station  (1)                                                            Off  Tottenville,  SUten  Island. 
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Station  (3)                                                             Off  Island  View,  New  Jersey. 
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Station  (4)                                                  About  0.4  mile  N.  BP  W.  from  Pralls  Island. 
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Hours  after. 

3 

2 

1 

0 

1               2 

1 

3 

3    . 

2 

1 

0 

1 

2 

3 

Current  stations  in  Newark  Bay^  referred  to  time  of  tide  at  New  York,  N  Y,    See  pp.  85-88. 

Station  (1)                                          Off  the  mouth  of  Elizabethport  Creek,  New  Jersey. 
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Station  (2)                                                 About  0.2  mile  W.  from  Corner  Stake  Llsrht. 
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Station  (3)                                            About  0.4  mile  N.  2BP  E.  from  Comer  Stake  Light. 
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Station  (4)                       Off  Newark,  N.  J.,  0.1  mile  below  railroad  bridge  at  outlet  of  Morris  Canal. 
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Current  stations  in  Kill  van  KuUj  referred  to  time  of  tide  at  New  York,  N.  Y.     See  pp.  85-88. 

Station  (1)                                            About  0.1  mile  S.  from  Bergen  Point.  New  Jersey. 
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Station  (2)                                                        Off  Port  Richmond,  Staten  Island. 
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Station  (8)                                                         Off  New  Brighton,  Staten  Island. 
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The  currents  in  Arthur  Kill  and  Kill  van  KuU  generally  follow  the  direction  of  the 
channel. 
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Hvd9on  liwer,  N,  Y. — ^In  the  path  of  the  Hudson,  from  the  Narrows  to  the  Tappan  Sea, 
it  is  running  flood  15  feet  below  the  surface  fully  an  hour  before  the  turning  from  ebb  to 
flood  at  the  surface.  Slack  before  ebb  lasts  from  forty  to  fifty -five  minutes.  Slack  before 
flood  lasts  about  thirty -five  minutes. 

The  Narrows. — Slack  water  lasts  from  fifteen  to  thirty  minutes.  Both  the  ebb  and  flood 
currents  appear  first  on  the  east  side. 

Near  West  Side  of  East  Bank. — ^There  is  usually  a  slack  before  the  flood  current  lasting* 
about  ten  minutes. 

ChamieU  in  New  York  Lower  Bay. — In  the  Fourteen  Feet  Channel  both  the  ebb  and 
flood  currents  set  obliquely  across  the  channel.  In  the  Fast,  Swash,  Main,  and  Gedney 
channels  slack  water  lasts  about  twenty-five  minutes.  The  half -ebb  currents  in  the  Swash 
Channel  set  to  the  eastward  strongly.  In  the  Main  and  Swash  channels  the  flood  current 
starts  in  on  their  north  side  thirty  minutes  earlier  than  on  the  south  side,  and  the  ebb  current 
itarte  out  on  the  south  side  of  the  channel  thirty  minutes  earlier  than  on  the  north  side. 


SPEED  LINES. 

East  River,  New  York. 
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SPEED  LINES. 

New  York  Entrance  by  way  of  Sandy  Hook. 
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SPEED  LINES. 

Delaware    Bay. 
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SPEED  LINES. 

Chesapeake  Bay. 
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TABLE  9 -PREDICTED  CURRENTS  FOR  THE  YEAR  1911. 

SEYMOUE  NARROWS  (Diacovery  Paaeage),  BRITISH  COLUMBIA. 
SERGIUS  NARROWS  (Peril  Strait),  ALASKA. 
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SEYMOUR  NARROWS  (Discovery  Paasage),  BRITISH  COLUMBIA,  1911. 

TIMES  OF  BLACK  WATER. 
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ThlB  table  giveg  the  predicted  120th  meridian  times  of  Middle  Slack  Water;  0^  la  midnight,  12^  is  noon;  all  hours  less  than  12 
are  in  the  forenoon  (a.  m.).  all  greater  are  in  the  afternoon  (p.  m.)  and  when  diminished  by  12  give  the  times  after  noon;  for 
instance,  15:42  is  3:42  p.  m.    The  heading  *'N  to  S"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting  . 
toward  the  north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "8  to  N  "  means  exactly 
the  reverse.    Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  Oi  ^il  moon;  C  8d  quar.;  E,  moon 
on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  orer  the 
times  of  slack);  A,  P,  moon  in  apogee  or  perigee.    The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
by  a  comparatively  weak  current    At  weakest  neap  tides  the  pasMLge  may  be  made  at  all  stages  of  the  current.    The  current  at 
spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour,  and  when  it  is  setting  strong  to  the 
southward  heavy  and  dangerous  swirls  and  overfalls  for-n  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 
somewhat  lessened  degree,  over  the  suriace  of  the  channel  between  Maude  Island  and  Race  Point.    With  a  strong  northerly 
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SEYMOUR  NARROWS  (Discovery  Paasage),  BRITISH  COLUMBIA,  1911. 

TIMES  OP  SLACK  WATER. 
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W 

30 
31 

1:80        6:10      12:36    18:40 
8:80        7:00      18:20     20:30 

F 

30 

8:40       8:10     14:10    80:46 
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TABLE  9.--CURRENTS. 


SEYMOUR  NARROWS  (Discovery  Pa»age),  BRITISH  COLUMBIA,  1911. 

TIMES  OF  BLACK  WATER. 


1                                   JULY. 

AUGUST. 

SEPTEMBER.                       1 

• 

§ 

94 

Dayof- 

Cnrrent  turns  f rom— 

• 

i 

Day  of— 

Current  turns  from— 

• 

1 

Day  of— 

Current  turns  from— 

W. 

Mo. 

W.  'Mo. 

W. 

Mo. 

N  to  S.  S  to  N. 

N  to  S.  S  to  N. 

NtoS.  StoN.  NtoS.  StoN. 

1 

N  to  8.  6  to  N.  N  toS.  8  to  N. 

s 

1 

S:lft       9:20 

15:15      21:20 

1> 

Tu 

1 

8:60    11:00      16:50      22:15 

A 

F 

1 

4:46      11:65    18:40      23:15 

E 

8 

2 

8:46      lOM 

16:80      22:10 

W     2 

4:46    11:60    18:00      28:15 

8 

S 

2 

6:56      12:56    90:00    .    .    . 

3) 

M 

3 

4:80    11:80 

17:80      28HX) 

Th    3 

5:40      18.-00    19:16    .    .    . 

StoN.NtoS.  StoN.  NtoS. 

Tu 

4 

5:40    12:40 

18:60    .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

s 

3 

O'M       7:00      HKX)    91:00 

StoN.  NtoS. 

B  to  N.  N  to  8. 

F 

4 

0:10       6:45      18:50    90:90 

M 

4 

1:80       7:66      14:60    91:60 

W 

5 

QM       6:80 

18:85    10:46 

A 

S 

5 

110       7:30      14:45    91:90 

Tu 

5 

2:86       8:46      15A5    9f;S0 

Th 

6 

1:00       7:80 

14:80    20:46 

8 

S;    6 

2:00       8:20      15:25    91:66 

W 

6 

son       9:85      16:10    9SHI0 

F 

7 

1'.85       8:15 

16:10    91:40 

m:  7 

2:50       9:10      16:05    99:86 

Th 

7 

4:10      10:90      16:45    18:80 

A 

S 

8 

2:20       8:60 

15:45    92:20 

Tu!   8 

8:40       9:50      16:45    98:16 

o 

F 

8 

iM      IIKX)      17:16      28:45 

8 

9 

8a0       9:80 

16:20    98:05 

O 

W     9 

4:20      10:86      17:20    98:45 

E 

S 

9 

6:80      11:40      17:45    .    .    . 

8 

M 

10 

8:50      10:10 

17KX)    98:40 

Th  10 

6.D0      11:10      17:60    .    .    . 

N  to  8.  8  to  N.  N  to  8.  8  to  N. 

o 

Tu 

11 

4:80      10:66 

17:45    .    .    . 

Nto8.  StoN.  NtoS.  StoN. 

s 

10 

0:10       6:10      12:20      18:25 

N  to  8.  S  to  N. 

NtoS.  StoN. 

F 

11 

0:16       5-.85      11:60      18:20 

M 

11 

0:86       7M      18:10      lOKX) 

W 

12 

0:80       6:06 

11:80      18:20 

S 

12 

0:45       6:15      12:80      18:55 

Tu 

12 

1:16       7:46      18:65      19:40 

Th 

13 

1:00       5:46 

12:10      18:50 

E 

s 

13 

1:16        7HX)      18:20      19-.80 

W 

13 

2K)0      8:40    14:66      20:20 

F 

14 

1:00       6:40 

12:50      19:80 

M 

14 

1:45       8HX)      14:15      20:06 

Th 

14 

2:50      0:45    10:06      21:25 

8 

15 

9HI0       7:40 

18:35      20:10 

Tu 

15 

2:80       9:10      15:20      20:60 

c 

F 

15 

4:00    11:06    17:40      22:45 

8 

16 

11:00       8:40 

14:80      20:50 

W 

16 

8:80    10:10      160)0      21:45 

N 

S 

16 

5:16    18:40    10:80    .    .    . 

£ 

M 

17 

8:80       9i» 

15:10      21:40 

<L 

Th 

17 

4:80    11:40    17:46      22:56 

P 

StoN.NtoS.  StoN.  NtoS. 

C 

Tu 

18 

4t06    10:46 

16:20      22:40 

F 

18 

5:45    lOilO    10:96    .    .    . 

s 

17 

OHIO       640     14:00  90:45 

W 

19 

6:16    ISUW 

17:60      28:40 

StoN.  NtoS.  StoN.  NtoS. 

M 

18 

1:86       7M    14s60    91:86 

Th 

20 

6:20    18:80 

10:60    .    .    . 

S 

19 

0:20       6M    14:80    90i46 

Tu 

19 

2:80       8:40    16:96    nK»6 

S  to  N.  N  to  8. 

B  to  N.  N  to  S. 

N 

s 

20 

1:40       7'.60    16:96    91:46 

W 

20 

8:2&       9U10      16100    9S:95 

F 

21 

0-.60       7:20 

14:40    21:06 

P 

M 

21 

2:40       8:46    10:06    99:96 

Th 

21 

4:16      10:20      16:80      22:45 

S 

22 

1:60       8:15 

16:46    99HW 

Tu 

22 

8:80       9:40    10:40    98:00 

t 

F 

22 

4:56      11KX»      17H»      28K)6 

N 

8 

23 

2:40       9:06 

10:00    99:60 

• 

W 

23 

4:16      10:80     17:20    98:80 

S 

23 

5:86      11:46      17:20      28:20 

P 

M 

24 

8:40       0:50 

17.*05    98:86 

Th 

24 

5.^      11:16      17:60    .    .    . 

s 

24 

6:10      12:20      17:46      28:46 

• 

Tu 

25 

4:20      10:40 
NtoS.  StoN. 

17:40    .    .    . 

N  to  8.  S  to  N. 

F 

25 

NtoS.  StoN.  NtoS.  StoN. 
0:00       5:50      11:56      18:20 

M 

25 

6:50      18:00      18:20    .    .    . 
NtoS.  StoN.  NtoS.  StoN. 

W 

26 

0:16       6:15 

11:80      18:10 

E 

S 

26 

0:80       6:40      12:40'     18:46 

Tu 

26 

0.10       7:80    18:40      19:00 

Th 

27 

0:56        6:00 

12:15      18:50 

s 

27 

1K»       7'.20      18.-20      19:10 

W 

27 

0:50     8:90    14  SO      10:40 

F 

28 

1:80       6:60 

18:00      19:80 

M 

28 

1:26       8:10      UiOO      19:40 

Th 

28 

1:80  .     9:10    16:80      20:80 

S 

29 

9HI0        S.'OO 

18:45      20:15 

Tu 

29 

1:60     0:00      16:00      20:26 

A 

F 

29 

2dn      10:10    10:00      21:85 

E 

s 

30 

9:00       9:00 

14:40      20:45 

W 

30 

2:46    lOiOO    10:10      21:15 

8 
}> 

S 

30 

8:36      11:10    18:00      22:40 

M 

31 

8:06      lOKX) 

15:35      21:80 

D 

Th 

31 

8:45      10:60    17:20      22:16 

This  table  gires  the  predicted  120th  meridian  times  of  Middle  Slack  Water;  0>>  Is  midnight,  12^  is  noon;  all  honzs  less  than  Vt 
«.rA  in  the  forenoon  (a.  m.),  all  greater  are  In  the  Rftemnon  (p.  m.)  and  wh^i)  dlnxlnlffhfM?  hy  12  fffve  the  *««?»?§  ^fte*"  "OOP;  for 
instance,  15:42  is  8:42  p.  m.    The  heading  "N  to  S"  in  the  body  of  the  table  means  that  the  current  which  had  been  setting 
toward  the  north  before  the  time  of  slack  water  will  begin  to  set  southward  shortly  after  that  time;  and  "  8  to  N  "  means  exactly 
the  reverse.    Symbols  and  abbreviations  relating  to  the  moon:  #,  new  moon;  }),  1st  quar.;  0>  ^ull  moon;  C  Sd  quar.;  £,  moon 
on  the  equator;  N,  S,  moon  farthest  north  or  south  of  the  equator  (not  to  be  confounded  with  the  compass  directions  oyer  the 
times  of  slack) ;  A,  P,  moon  in  apogee  or  perigee.    The  times  in  heavy-faced  type  are  those  which  are  most  likely  to  be  followed 
by  a  comparatively  weak  current.    At  weakest  neap  tides  the  passage  may  be  made  at  all  stages  of  the  current.    The  current  at 
spring  tides  in  Seymour  Narrows  attains  an  estimated  velocity  of  12  miles  or  more  per  hour,  and  when  it  is  setting  strong  to  the 
southward  heavy  and  dangerous  swirls  and  overfalls  form  along  the  south  shore  of  Maude  Island,  and  generally,  though  in  a 
somewhat  lessened  degree,  over  the  surface  of  the  channel  between  Maude  Island  and  Race  Point    With  a  strong  northerly 
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SEYMOUR  NARROWS  (Discovery  Paaaage),  BRITISH  COLOMBIA,  1911. 

TIMB8  OF  SULCK  WATSB. 


OCTOBER. 

NOVEMBER. 

DECEMBER. 

1 

• 

i 

Day  of 

Current  turns  from— 

• 

§ 

Day  of 

Current  turns  from— 

• 

Day  of 

Current  turns  from— 

W. 

Mo. 

W. 

Mo. 

W. 

Mo. 

NtoS.   StoN.    NtoS. 

StoN. 

StoN. 

NtoS.   StoN. 

NtoS. 

StoN.  NtoS. 

StoN. 

NtoS. 

s 

1 

4:40     12:10    19:20 

28:50 

W 

1 

1:10 

6:60      14:10 

80:80 

£ 

F 

1 

1:40       7:46 

14:00 

20:20 

M 

2 

0:00     18:20    80:80 

■        •        • 

Th 

2 

8:80 

8:00      15:10 

21:15 

s 

2 

8:46        9:00 

14:40 

21:00 

StoN.    NtoS.    StoN. 

NtoS. 

E 

F 

3 

8:80 

9:10      16:45 

21:50 

s 

3 

8:40      10:15 

15:15 

21:40 

Tu 

3 

1:00      7:40      14:80 

81:80 

S 

4 

4:10 

10:20      16:15 

22:20 

M 

4 

4:80    11:00 

15:45 

22:15 

W 

4 

2:10       8:80      15:15 

88:00 

s 

5 

4:46 

11:15      16:45 

22:50 

o 

Tu 

5 

6:06    11:46 

16:25 

28:00 

Th 

6 

8:10       9:80     15:60 

88:80 

o 

M 

6 

6:80 

11:60     17:10 

28:20 

p 

VV 

6 

6:46    18:86 

17:10 

28:85 

F 

6 

4:10     10.*20      16:80 

22:55 

Tu 

7 

6:00 

18:80      17:35 

28:50 

N 

Th 

7 

6:86    18:10 

17:60 

•        •        • 

£ 

o 

S 

7 

6K)0     11:10     17:00 

28:20 

p 

W 

8 

6:40 

18:10      18:15 

•        •        • 

NtoS.   StoN. 

NtoS. 

StoN. 

8 

8 

5:40     12:00      17:86 

28:60 

NtoS. 

StoN.    NtoS. 

StoN. 

F 

8 

0^5      7:86 

14:00 

18:40 

M 

9 

6:15     12:85      18K)5 

■        ■        • 

N 

Th 

9 

0.-25 

7:80    18:60 

18:50 

S 

9 

1K»      8:10 

14:46 

19:45 

NtoS.  StoN.    NtoS. 

StoN. 

F 

10 

1:10 

8:16    14:60 

19:35 

s 

10 

1:60        8:56 

16:86 

21:00 

Tu 

10 

0:16      6:65     18:20 

18:80 

S 

11 

2K)0 

9:10    16:60 

20:30 

M 

11 

2:60      lOKX) 

16:60 

22:25 

p 

W 

11 

0:45       7:40    14:00 

19:00 

}) 

s 

12 

8:00 

10:15    17:10 

22:05 

c 

Tu 

12 

4H)0      11:00 

18:00 

28:40 

Th 

12 

1:80     8:86    Ih:^ 

19:40 

M 

13 

4:80 

11:40    18:80 

23:45 

E 

W 

13 

6:80      12K)0 

18:40 

•        •        • 

N 

F 

13 

2:10      9:20    16:80 

20:80 

Tu 

14 

5:45 

12:56    19:80 

•        •        • 

StoN.  NtoS. 

StoN. 

NtoS. 

c 

S 

14 

SKX)     10:80    17:80 

21:40 

StoN. 

NtoS.   StoN. 

NtoS. 

Th 

14 

0:46        6:46 

12:45 

19:15 

ft 

16 

4:10     12:10    18:40 

28-.80 

W 

15 

1:15 

7:00      18:60 

80:06 

F 

15 

1:60       8K» 

13:20 

19:45 

M 

16 

5:80     18:45    19:40 

•        •        • 

E 

Th 

16 

8:16 

8:15     14:25 

20:35 

S 

16 

8:40      9:00 

14:00 

20:20 

StoN.   NtoS.  StoN. 

NtoS. 

F 

17 

8:00 

9:15      14:56 

21:10 

s 

17 

8:25      9:46 

14:35 

21K)0 

Tu 

17 

1:20       7:10     14:45 

80:80 

8 

18 

8:40 

lOKX)      15:16 

21:85 

'm 

18 

4.-00    10:80 

15:10 

21:40 

W  18 

2:85       8-.80     IBM 

81H>5 

S 

19 

4:80 

10:46     15:45 

22:10 

Tu 

19 

A.36    11:10 

15:45 

22:20 

Th 

19 

8:80       9:40     16:00 

21:86 

• 

M 

20 

AM 

.11:80     16:10 

22:45 

• 

s 

W 

20 

6:15    11:46 

16:26 

28.-00 

E 

F 

20 

4:16     10:80      16:80 

22:10 

Tu 

21 

6:80 

11:66       16:40 

28.-20 

A  Th 

21 

5:60    18:80 

17:10 

23:40 

• 

S 

21 

4:50     11:00     17:00 

22:45 

W 

22 

6:06 

18:80       17:20 

•        •        ■ 

6:80    18:10 

16:00 

•        •        • 

s 

22 

5:80     11:60     17:80 

28:15 

NtoS. 

StoN.   NtoS. 

StoN. 

F 

22 

NtoS.   StoN. 

NtoS. 

StoN. 

M 

23 

6KX)   18:80     17:55 

28:50 

S 

Th 

23 

OKX) 

6:50    18:10 

IS.'OO 

S 

23 

0:20       7:10 

18:46 

18:45 

Tu!24 

6:80    18KI0     18:25 

•        ■        « 

A 

F 

24 

0:40 

7:80    14:00 

18:45 

!g 

24 

1100       7:45 

14:80 

19:40 

NtoS.  StoN.    NtoS. 

StoN. 

S 

25 

1:15 

8:10    14:40 

19:80 

M 

25 

1:45       8:20 

16:00 

20:45 

W 

25 

0:25       7:00    18:40 

19:00 

s 

26 

2H)0 

9K)5    16:80 

20:40 

Tu 

26 

2:40       9:10 

16:50 

21:45 

Th 

26 

1:00       7:45    14:80 

19-.80 

M 

27 

2:46 

10:00    16:80 

21:50 

> 

27 

8:80       9:66 

16:85 

88:00 

S 
A 

F 

27 

1:45       8-.80    16:10 

TOM 

}> 

Tu 

28 

8:46 

11:10    17:80 

28:10 

£ 

Th 

28 

4:45     11:00 

17:80 

•        •        ■ 

S 

28 

2:80       9:80    16HI0 

21K)0 

W 

29 

4:60 

12:15    18:80 

•        •        • 

J) 

1 

1 

StoN.  NtoS. 

StoN. 

NtoS. 

3) 

s 

29 

3:80     10:40    17:06 

22KX) 

StoN. 

NtoS.   StoN. 

NtoS. 

F 

29 

0:10       6:00 

U:60 

18:15 

M 

30*      4^     11:^    18:10 

28:40 

Th 

30 

0:80 

6:20      13:16 

19:80 

S 

30 

1:80       7:50 

12:60 

19:20 

Tu 

31         5:80     13:00    19:S0 

«        *        • 

s 

31 

8:46      9KI0 

18:45 

20:15 

set  of  the  current,  swirls  and  overfalls  of  greater  magnitude  and  danger  occur  Just  to  the  northward  of  Ripple  Rock.    The  water 
seems  to  boll  and  whirlpools  are  formed  large  enough  to  engulf  a  small  vessel.    Great  t rees  with  their  roots  and  branches  attached 
will  be  turned  end  over  end  and  around  and  around.    The  currents  in  Seymour  Narrows  are  quite  Irregular  (see  the  results 
obtained  by  Lieut.  Commander  £.  K.  Moore,  U.  S.  N.,  given  on  page  500).  and  mariners  are  advised,  therefore,  to  be  on  hand  a 
sufficient  Ume  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water  in  case  the 
predictions  happen  to  be  too  late.    If  bound  to  the  northward  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
"  S  to  N  "  in  the  table,  and  if  bound  to  the  southward  somewhat  before  the  time  given  under  ''  N  to  S  "  in  the  table.    To  those 
having  good  local  knowledge  it  is  usually  possible  to  pass  south  for  about  an  hour  after  the  current  begins  to  set  southward;  then 
avoiding  the  strength  of  the  current,  the  last  hour  and  a  half  of  the  south  current  may  be  used,  that  is,  during  the  1>>  80»  before 
the  time  given  under  "S  to  N."    Strangers  should  never  vary  from  the  rule  of  pa-ssing  either  way  at  the  slack-water  period, 
taking  care  to  select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 

TABLE  9.— CURRENTS. 
SEROIUS  NARROWS  (Peril  Stnut),  ALASKA.  1911. 

TIHE8  OF  SLACK  WATER. 


FEBRUARY. 

MASCH.                              ll 

Current  turns  ftom- 

1 

Day 

w. 

of^ 

310 K.  Ntoe.  StoN.  NtoS. 

StoN.  Ntoe.  StoN.  NtoS. 

|6(oN.  NtoS.  BmN.  Ntoe. 

S 

1 
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W 
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15 
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Tu 

24 
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26 

lrf»      ;:tO      13:40      WMI 

S 

26 
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25 
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Th 

26 
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8 

26 
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F 

27 
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S 
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W 
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M 
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Tu 

31 

3:40      11:10      17«      28«l 

31 

3^      1130      17:40      28» 

This  table  glvea  the  predicted  isath  meridian  times  of  Middle  Slack  Water;  0»  Is  mldnlfbt.  U>  Is  noon;  all  bonis  less  than  IS 
are  In  the  forenoon  (a.  m.j.allgrealcr  are  In  the  afternoon  (p.m.)  and  when  diminished  by  12  give  the  Umea  after  noon;  for  Instanoe, 

before  the  time  of  slack  wat«r  will  begin  to  set  southward  shortly  after  that  time;  and  "  B  to  N  "  means  exactly  the  tevene. 

moon  m  apogee  or  perigee.    Slack  Water  usually  lasu  from  five  to  twenty  minutes;  those  slacks  which  occur  ondai  (he  heading 
•■N  loB- are  locally  known  as  ■■  High  Water  Slack,"  and  those  under -S  to  N  "  as  "  Low  Water  Slack,"  althougb  high  and  low 
watersdo  not  occur  until  aboul  two  hours  later.    The  times  In  beaTy-faccd  type  are  those  which  are  moat  likely  to  be  loUowed 
by  a  compamtlTely  weak  current.    At  weakest  neap  tides  those  with  good  local  knowledge  pass  lhiou«h  Serglus  Narrows  at  all 
stages  of  the  current.    The  current  at  spring  tides  In  SeiKlus  Narrows  attains  an  estimated  velocity  ol  10  to  13  mll«  per  boor  Id 
the  nanowest  and  worst  part  of  the  Nanowi,  between  Eureka  Ledge  and  the  north  shore.    When  the  current  li  numlng  stmng 

TABLE  9.— CURRENTS. 
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SERGIU8  NARROWS  (Peril  Strait),  ALASKA,  1911. 

TIME8  OF  SLACK  WATER. 
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S 
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•  •        ft 
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•  •        • 
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•  •        • 
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•  *       • 
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2:60 

4:20 
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0:40 

1:45 

2:85 

8:10 

8:40 
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6:00 

NtoS. 

0:05 

0:46 

1:26 

2:90 

8:60 

4:40 

6:60 

StoN. 

0:86 

1:40 

2:85 

8:20 

4:00 

4:40 

5:80 

6:20 

NtoS. 
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NtoS.  StoN.  NtoS. 

,12:15  1S:50  .    .    . 
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8:20  14:15  20:60 

9:30  15:85  22:10 

10:50  174)0  28:20 

12:00  18:25  .    .    . 

N  to  8.  8  to  N.  N  to  8. 

7:06  18:15  19-.85 

84)0  14:15  20:25 

8:45  14:56  214)0 

9:20  15:25  21:80 

9:45  16:65  22.4)6 

10:20  16:25  22:80 

10:45  17:00  284)5 

11:20  17:40  21^:80 

11:60  18tl6  .    .    . 

StoN.  NtoS.  StoN. 

6:85  12:25  18:66 

7:15  184)5  19:86 

84)0  18:50  20:26 

8:50  14:50  21:20 

9:55  164)0  22:26 

11.4)0  17:15  28:80 

12:05  18ri5  .    .    . 

N  to  8.  8  to  N.  N  to  8. 

7:00  18:10  19:80 

14:15  20:20 

14:55  214)5 


7:55 
8:40 
9:20 
10:10 
10:45 
11:25 
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15:40     21:45 
16:15     22^ 


174)5     28:05 
17:55     28:45 
18:45   .    .    . 
8  to  N.  N  to  8.  8  to  N. 
7:10      18:00     19:40 
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Day  of— 
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S 
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F 
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W 
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3 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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16 
17 
18 
19 
20 
21 
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23 
24 
25 
26 
27 
28 
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Current  turns  from— 


NtoS.  StoN.  NtoS.  StoN. 
1-.80       8:10        144)0     20:40 


2:85  9:10 

8:60  10:15 

6:06  11:26 

6:16  12220 


15:15  21:40 

16:80  22:50 

17:40  28:55 

18:50  .    .    . 


StoN.  NtoS.  StoN.  NtoS. 

0:55      7.-20  18:86      19:45 

1:55       8:10  14:90     20:80 

2:85       8:45  14:66     21.4)5 

8:16       9:20  16:80     21.-85 

8:56       9:55  16:06     2206 

4:26     10:80  16:40     22:46 

54)5     U.4)0  17:16      28:16 

5:40     U:86  18g90    28i60 

6:15     12:10  18:86    .    .    . 

NtoS.  StoN.  Nto8.  StoN. 

0:26       6:66  12:45    19:16 

1:10       7:85  18:80    20:00 

1:60       8:25  14:20    20:46 

2:46       9:10  15:15    21:40 

8:60      10:15  16:80      22:40 

4:66    11:16  17:86      28:45 

OHM    12s90  18:40    .    .    . 

StoN.  NtoS.  BtoN.NtoS. 

0:50       7:20  18:26      19:40 

2:00       8:15  14:86      20:40 

9.4)6  16:20     21:80 

9:60  16:06     22:16 

10*JS5  16:55      28.4)0 

17:50     23:45 

18:85    .    .    . 

NtoS.  StoN.  NtoS. StoN. 

0:25       7.4)0  12:50      19:26 

1:15        7:45  18*JS5     20:10 


2'M 

8:45 

4:85 

6:25     11:20 

6:16      124)5 


it  is  not  safe  for  any  vessel,  especially  a  large  one,  to  pass  from  below  Francis  Rocks  to  above  Liesnoi  Shoal.  During  spring  tide 
it  is  recommended  to  pass  through  only  at  or  near  the  time  of  middle  slack.  The  water  at  the  strength  of  the  current  is  very  much 
I  disturbed,  heaving  up  over  the  ledge  in  the  middle  and  boiling  and  swirling  in  the  channel,  especially  at  the  end  where  the  water 
,  is  passing  out  The  channel  is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may  be  carried 
on  the  leef  or  shore  before  she  can  be  straightened  out.  The  currents  in  Sergius  Narrows  are  quite  irregular  (see  the  results 
obtained  by  Lieut.  Commander  £.  K.  Moore,  U.  8.  N. ,  given  on  page  501 ) ,  and  mariners  are  advised,  therefore,  to  be  on  band  a  suffi- 
cient time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water,  in  case  the 
predictlonB  happen  to  be  too  late.  If  bound  to  the  northward,  a  vessel  should  be  on  hand  somewhat  before  the  time  given  under 
*'  8  to  N  '*  in  the  table,  and  if  bound  to  the  southward,  somewhat  before  the  time  given  under  *'  N  to  8  "  in  the  table.  There  is 
about  half  an  hour  on  each  side  of  middle  slack  when  any  ordinary  powered  vessel  can  pass  in  perfect  safety,  especially  if  going 
with  the  current  Strangers  should  never  vary  from  the  rule  of  paissing  either  way  at  the  slack-water  period,  taking  care  to 
select  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current. 


TABLE  9.-CUEBENT8. 
SERGIUS  NARROWS  (Peril  Strut),  ALASKA,  1911. 

TIMES  OF  BLACK  WATER. 


s 

1 

B 

2 

M 

3 

Tu 

4 

W 

6 

Tb    6 

fI  7 

s!  8 

8    g 

M   10 

Tu  11 

W  12 

Th.ia 

1     ■ 

F 

14 

S 

15 

a 

16 

M 

17 

Tu 

18 

W    IB 

Th  20 

F    21 

8    22 

S|23 

M,34 

Tn  25 

W 

26 

Th 

27 

F 

28 

s 

29 

s 

30 

M 

31 

I.  B  to  N.  Mo  8.  BUN. 

0  8:«>  11:15  I1M> 

D  9:90  ib-M  2iM 

»  10«)  10:45  2iM 

i  II  iM  ITSa  . 

f.  N  to  9,  S  to  N.  N 

0  SlM  llttO  1S-.S0 

0  7:30  ItiM  l>:M 

0  8:1ft  14iM  M:*t 

5  8;U  UiOt  11  lit 

n  V30  Ui4t  tl:tt 

0  10:10  ItllS  M40 

B  10:<&  11  iM  liM 

5  11.-30  11:40  2S:Si 
0  11:50  IBUt  .  .  . 
).  StoN.  NloS.  SUN. 
»  e:35  13:25  1S:U 
Ifi  T:10  ItM  19M 
IS  T:56  1S:45  30:10 
:0  S:S&  11 
0  0:30  15:S5  ZIM 
O  lOlM  1«:45  29K» 
0  11)40  IB:00 
4.  N  MS.  StoN.  NtoS. 
.5  0:40  ItlU  ISrlfi 

6  Tt6  U:16  VklR 
5  S:50  IttlO  31:10 
e  »:40  lOiOO  23:10 
C  10:30  10:50 


J  N.  N  lo  e.  8  K 
0:40      12:50      19M 


> 

Tu 

I 

W 

2 

Th 

3 

F 

4 

A 

S 

5 

8 

8 
M 

6 

7 

Tu 

S 

o 

W 

9 

Th 

10 

F 
S 

11 

12 

K 

8 

13 

M 

14 

Tu 

16 

W 

16 

« 

Th 

17 

F 

18 

8 

19 

N 

8 

20 

P 

M 

21 

Tu 

22 

• 

W 

23 

Th 

24 

F 

25 

^ 

S 

26 

8 

27 

M 

28 

Tu 

29 

W 

30 

I" 

Th 

31 

NMS. 

SloN. 

NtoS. 

StoN. 

sao 

»l4« 

15:46 

23« 

4ilt 

l«iM 

10:45 

28:05 

t:M 

11140 

18:00 

smN. 

XtoS. 

SloN. 

»toS. 

0;lB 

03S 

ItiM 

ISllO 

1:20 

7:45 

llitO 

MHO 

SOI 

i:» 

14>4t 

tOiU 

SM 

»:15 

U:M 

I1|40 

S:4t 

»« 

■e>M 

S3:15 

im 

10:50 

lt:4» 

23:45 

U:S5      18:00      WM 
12K)5      18:3S   .    .    . 


toS. 

StoN. 

NtoS. 

SloN. 

0:20 

6:45 

13:85 

IM6 

0:60 

730 

18:15 

10:40 

1:80 

8M 

iim 

30:36 

3^0 

i-M 

I4:,10 

31:30 

8:80 

lO.-OO 

ISKW 

22^ 

4:45 

llIlO 

Dim 

ION. 

HtoB. 

StoN. 

NtoS. 

OKW 

aa) 

It<40 

■»>M 

1:20 

7:45 

I4il* 

MtW 

2:40 

8:46 

u.-oe 

31:10 

8:>5 

):B5 

16:50 

22  «0 

4:10 

loao 

10;S8 

32:40 

5:00 

ilM 

]T.-ao 

38:15 

B:40 

lias 

I8SM 

28*0 

0:15      12:05     16:80    . 


2:20      8:U 
t:It     B:4t 


14:00  30:35 
11:60  aflO 
IBiU     22:16 


NtoS.  SloN.  NtoS.  BloN. 
4itO  10:U  17:M  28:30 
5iM    If:U     ISiM   .     .     . 

StoN.  NtoS.  StoN.  Nto8. 


0:40 


)   lt:« 


10:4' 


8:10  14:15  M:U 

8:60  IfiilO  fl:lS 

•:a5  15:45  31:55 

.0:10  10:16  33:35 

0:40  10:66  aOO 

1:10  17:80  28:35 
33:56 


11:1 


0:26        0:58      13: 


IM       7:10      18:80 

20Kn 

2:00      8tU      11:80 

nM 

SM      StM    IfttM 

33:30 

4«l    IlrtW  i:i» 

.oN.  NtoS.  StoN. 

NtoS. 

0:00       0:16     ItiU    lOMO 


8:45 

IStM 

31» 

«J0 

15:45 

31«> 

10:10 
lOJS 

1»:1S 
lOM 

18  «0 

11:10 

ivao 

Mas 

11S5 

KM 

28:50 

UM 

ISM 

toN. 

NtoS. 

BtoK. 

8:50 

12:46 

U:10 

7lM 

18:26 

10:60 

2:10      0:10    1S:It      31:10 
t:U    10:16    ia:M      22:60 


This  table  glres  tbe  predicted  ISBlh  meridian  times  of  Middle  Black  WkUr;  «k  )■  midnight.  12*  Is  noon:  kll  tunin  len  than  12 
albeforeiKMD(a.m.).alIgre&tcinreinlheaiternooD(p.m.)andi>bendiinlnli!liedbyl2giTethetim«aIternooD  lorliutaiice. 
la  3:12  p.  m.  The  heading  "N  lo  S  "  In  the  body  of  the  table  means  that  the  ciinent  wliicb  had  been  setting  lotranl  the 
li  before  the  timeof  alack  water  will  begin  loset  soathward  shortly  after  llial  time:  and  "g  to  N  "  means  exactly  the  revarae. 
Symbols  and  abbreviailons  relating  to  the  moon:  9,newmoon:  ^.Islquar:  Q,  full  moon;  ([.Sdquar.:  E,  moononlheequalor: 
""  "  moon  farthest  north  or  south  of  thecquator  (not  lobe  confounded  with  the  oomfiaaadlreicclonioverthetlmes  of  alack);  A.  P, 
n  In  apogee  or  perigee.  Black  water  usually  lasts  from  five  to  twenty  minutes;  those  slacka  which  oceui  onder  the  heading 
oE"  are  locally  known  aa  "High  Water  Slack,"  and  Ibone  under  "StoN"  as  "Low  Water  Slack,"  although  high  and 
k>7  watera  do  not  occur  uDtll  about  two  hours  laler.  The  times  in  heavy-laced  type  are  those  H bleb  are  most  likely  to  b« 
followed  byacomparatlvclywciL  current.  Atweakeat  neap  tides  those  with  good  local  knowle<lgepBss[hR>nghSerglLjNarrom 
It  all  etages  of  the  current.  The  current  at  spring  tidea  in  Berglua  Narrows  attains  an  estimated  yelocl  17 ol  10 to  12  mile* p«r  hoiu 
D  the  oanowesl  and  worst  part  of  the  Narrows,  between  Eureka  Ledge  and  the  north  shore.    When  the  current  1 
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SERGIUS  NARROWS  (Peril  Strait),  ALASKA,  1911. 

TIMES  OF  SLACK  WATER. 


OCTOBER. 


S 


E 


N 


Day  of- 


^ 


Current  turna  from— 


W.  I  Mo. 


M 
Tu 

W 
Th 

F 

S 

s 

M 
Tu 

W 

Th 
F 

8 
S 
M 


2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 
16 


Tu  17 
W  18 
Th  19 

e|  F    20 


22 

M'23 

Tu 

24 

W 

25 

Th 

26 

s 

A 

F 

S 

27 
28 

D 

s 

29 

M 

30 

Tu 

31 

N  to  S.  S  to  N.  N  to  S.  S  to  N. 

5:0o  11:80    17:60  .    .    . 

S  to  N.  N  to  S.  S  to  N.  N  to  S. 

0:05  6:30  12:40  10:0$ 

1:15  7:46  18:60  80:10 

2:20  8:80  14:46  20:60 

8:00  9:10  15:20  21:80 

3:40  9:45  15:50  22K)0 

4.-05  10:15  16:25  22:30 

4:45  10:45  17K)0  23:05 

5:20  11:15  17:40  23:35 

6:00  11:50  18:15  .    .    . 

N  to  S.  S  to  N.  N  to  S.  S  to  N. 

0:05  6:40  12:30  19:00 

0:50  7:30  13:20  19:55 

1:45  8:80  14:25  20:55 

3K)0  9:40  16:60  22:20 

4:85  11:06  17:20  23:45 

6:10  12:80  18:66   .    .    . 

S  to  N.  N  to  S.  8  to  N.  N  to  S. 

1:05  7:30  18:40  20:00 

2:15  8:25  14:40  20:50 

3:00  9:05  15:15  21:20 

3:85  9:40  15:50  22K)0 

4:05  10:15  16:25  22:30 

4:40  10:45  16:55  23:00 

5:15  11:10  17:30  23:30 

6:60  11:45  18:05  .    .    . 

N  to  8.  S  to  N.  N  to  S.  8  to  N. 

0:00  6:25  12:15  18:45 

0:35  7:00  12:55  19:25 

1:15  7:60  18:40  20:10 

2:10  8:46  14:40  21:10 

3-.20  9:40  16:60  22:15 

4:30  10:60  17:00  23:25 

5:40  11:66  18:16  .    .    . 


NOVEMBER. 


I 


Day of— 


W. 


£ 


W 

Th 


F 

I  ^ 

Tu 
p  w 


N 


S 


Th 

F 

S 

M 
Tu 

VV 

Th 

F 

S 

Tu 
W 
Th 


Mo. 


Current  turns  from— 


F 

S 

M 

1>  Tu 
W 


E 


Th 


.1 
2 
3 
4 

I 

5j 
6 

7, 

I 

8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 


StoN. 
0:30 
1:80 
2:25 
3:05 
8:46 
4:20 
5:00 
5:40 
6:30 

NtoS. 
0:45 
1:40 
3:00 
4:25 
5:40 

StoN. 
0:80 
1:40 
2:80 
3:10 
8:45 
4:10 
4:50 
6:80 
6:06 

NtoS. 
0:15 
0:50 
1:40 
2:40 
3:35 
4:50 
5:50 


NtoS. 

6:50 

7:50 

8:35 

9:10 

9:45 

10:26 

11:00 

11:35 

12:20 

StoN. 

7:20 

8:26 

9:80 

10:60 

12:00 

NtoS. 

7:00 

8.-00 

8:40 

9:15 

9:45 

10:20 

10:50 

11:25 

11:55 

S  to  N. 

6:46 

7:25 

8:15 

9:05 

10:00 

11:06 

12:06 


S  to  X. 

18:00 

14:00 

14:45 

15:25 

16:00 

16:35 

17:20 

18:05 

18:55 

NtoS. 

18:15 

14:20 

16:40 

17:06 

18:20 

StoN. 

13:10 

14:10 

14:50 

15:2.") 

16:00 

16:30 

17:10 

17:45 

18:20 

NtoS. 

12:80 

18:15 

14:10 

15:06 

16:10 

17:20 

18:80 


NtoS. 
19:26 

20:15 
20:55 
21:80 
22:10 
22:40 
23:15 
28:55 

•  •        • 

StoN. 
19:50 
21  KM 
22:15 
23:20 

•  •        • 

NtoS. 
19:80 

20:20 
21:00 
21:30 
22:10 
22:30 
23:10 
23:40 

•  •        • 

StoN. 
19.'00 
19:45 
20:35 
21:30 
22:30 
28:80 


DECEMBER. 


8 


O 
p 

N 


c 

E 


Day  of— 


W.  Mo 


S 
A 


E 


F 

S 

M 
Tu 

W 
Th 

F 

S 
§ 
M 
Tu 
W 
Th 

F 

S 

M 

Tu 

W 

Th 

F 

S 

M 
Tu 
W 
Th 
F 
S 


1 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

31 


Current  tunis  from— 


StoN.  N  to  S.  8  to  N.  N  to  S. 

0:80  7:00  18:10  19:80 

1:40  7:55  14:05  20:20 

2:35  8:40  14:55  21:05 

3:15  9:20  15:35  21:40 

3:55  10:05  16:15  22:25 

4:40  10:45  17:10  23:10 

5:35  11:30  ISHX)  23:50 

6:25  12:15  18:50  .    .    . 

NtoS.  S  to  N.  N  to  S.  S  to  N. 

0:40  7:15  13:10  19:45 

1:35  8:10  14:10  20:40 

2:40  9:10  15:15  21:40 

3:50  10:16  16:80  22:45 

5:00  11:20  17:40  28:60 

6:20  12:20  18:46  .    .    . 

StoN.  NtoS.  StoN.  NtoS. 

0:60  7:10  18:20  19:40 

1:60  8:10  14:20  20:30 

2:40  8:45  15:00  21:05 

8:16  9:20  15:35  21:40 

8:60  10:00  16:10  22:20 

4:80  10:85  16:50  22:50 

6:10  11:10  17:30  23:25 

6:60  11:40  18:05  .    .    . 

NtoS.  StoN.  NtoS.  StoN. 

0:00  6:26  12:15  18:45 

0:35  7:00  12:65  19.'20 

1:10  7:20  13:10  20:05 

2:00  8:80  14:20  20:45 

2:45  9:10  16:16  21:40 

8:50  10:10  16:20  22:30 

4:50  11:06  17:26  28:40 

6KX)  12:10  18:86  .    .    . 

S  to  N.  N  to  S.  S  to  N.  N  toS. 

0:60  7:10  13:20  19:40 


It  is  not  safe  for  any  vessel,  especially  a  large  one,  to  pa&s  from  below  Francis  Rocks  to  above  Lleanoi  Shoal.  During  spring  tide 
it  is  recommended  to  pass  through  only  at  or  near  the  time  of  middle  slack.  The  water  at  the  strength  of  the  current  is  very 
much  disturbed,  heaving  up  over  the  ledge  In  the  middle  and  boiling  and  swirling  in  the  channel,  especially  at  the  end  where 
the  water  Is  passing  out.  The  channel  is  so  narrow  and  the  current  so  variable  in  direction  that  if  a  vessel  gets  a  sheer  she  may 
be  carried  on  the  reef  or  shore  before  she  can  be  straightened  out.  The  currents  in  Sergius  Narrows  are  quite  irregular  (see  the 
results  obtained  by  Lieut.  Commander  E.  K.  Moore,  U.  S.  N.,  given  on  page  601),  and  mariners  are  advised,  therefore,  to  be  on 
hand  a  sufficient  time  before  the  tabulated  times  (say  half  an  hour  or  more),  in  order  to  make  sure  of  the  desired  slack  water,  in 
case  the  predictions  happen  to  be  too  late.  If  bound  to  the  northward,  a  vessel  should  be  on  hand  somewhat  before  the  time 
given  under  "  8  to  N  "  in  the  table,  and  if  bound  to  the  southward,  somewhat  before  the  time  given  under  "  N  to  S  "  in  the  table. 
There  is  about  half  an  hour  on  each  side  of  middle  slack  when  any  ordinary  powered  vessel  can  pass  in  perfect  safety,  especially 
if  going  with  the  current.  Strangers  should  never  vary  from  the  rule  of  passing  either  way  at  the  slack-water  period,  taking 
care  to  sele  ct  a  time  of  slack  water  which  will  be  followed  by  a  favorable  current 
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Seymour  Xarrows  and  Serghta  Narrows, 

In  order  to  satisfy  those  who  prefer  using  the  old  rules  for  obtaining  the  times  of  slack 
water,  rather  than  the  published  predictions  for  Seymour  Narrows  and  Sergius  Narrows,  the 
following  rules  are  given  here: 

At  Seymour  Narrows,  for  high-water  slacks  add  4:h  53m  to  Sitka  time  of  high  water,  and 
for  low- water  slacks  add  5h  to  Sitka  time  of  low  water.  The  result  is  in  120th  meridian  time 
without  further  correction.  The  mean  duration  of  slack  current  is  generally  about  12m,  but 
it  varies  from  about  30m  down  to  no  slack. 

At  Sergius  Narrows,  for  high-water  slacks  subtract  2h  from  Sitka  time  of  high  water, 
and  for  low-water  slacks  subtract  2h  from  Sitka  time  of  low  water.  The  mean  duration  of 
slack  current  is  from  5m  to  20m.  At  the  end  of  high-water  slack  the  current  turns  and 
flows  southward  through  Sergius  Narrows  for  about  six  hours,  or  until  low-water  slack, 
after  which  the  current  turns  and  flows  northward  for  about  six  hours.  The  high  and  low 
tides  occur  nearly  two  hours  after  slack  waters. 


The  following  tables  and  remarks  were  compiled  by  Lieut.  Commander  E,  K.  Moore, 
U.  S.  N.,  Assistant,  U.  S.  C.  &  G.  S.,  from  the  current  observations  he  obtained  in  1897  at 
Seymour  Narrows,  British  Columbia,  and  Sergius  Narrows,  Alaska. 

Seymmir  Namms, 

h.  m. 

Mean  time  of  slack  after  higher  H.  W.     Sitka.     (58  Obe. ) 4  45 

Mean  variation  from  4h  45m 10 

Extreme  variation  24m  earlier  to  Ih  00m  later 1  24 

Mean  time  of  slack  after  lower  H.  W.    Sitka,     ( 145  Obe. ) 4  50 

Mean  variation  from  4h  50m 17 

Extreme  variation  35m  earlier  to  54m  later 1  29 

Mean  time  of  slack  after  all  high  waters.    Sitka.     (203  Obe. ) 4  48 

Mean  variation  from  4h  48m 15 

Extreme  variation  33m  earlier  to  57m  later 1  30 

Mean  time  of  slack  after  lower  L.W.     Sitka.     (1220b8.) 4  28 

Mean  variation  from  4h  28m 14 

Extreme  variation  28m  earlier  to  Ih  02m  later 1  30 

Mean  time  of  slack  after  higher  L.  W.     Sitka.     (53  Obs. ) 5  41 

Mean  variation  from  5h  41m 35 

Extreme  variation  Ih  15m  earlier  to  Ih  27m  later 2  42 

Mean  time  of  slack  after  all  low  waters.     Sitka.     (175  Obe.)  4  51 

Mean  variation  from  4h  51m 36 

Extreme  variation  51m  earlier  to  2h  17m  later 3  08 

Mean  time  of  slack  after  all  II.  and  L.  w^aters.     Sitka.     (378  Obs. ) 4  50 

Mean  of  the  variation  from  4h  50m 23 

Extreme  variation  50m  earlier  to  2h  19m  later 3  08 

Mean  duration  of  slack  water 13 

Variation  of  duration  of  slack  water 6m  to  0  19 

The  time  used  at  Seymour  Narrows  is  120th  meridian,  and  that  at  Sitka  135th  meridian, 
so  that,  to  make  use  of  the  table,  take  the  time  of  high  or  low  water  from  the  Sitka  table, 
add  the  difference  shown  by  this  table,  and  the  time  will  be  that  of  slack  water  in  120th 
meridian,  or  Puget  Sound  time. 

The  mean  time  of  slack  after  higher  low  water  is  large  and  the  variation  is  also  large> 
but  this  constant  is  unimportant,  as  it  is  calculated  on  the  tide  which  has  the  least  change  in 
water  level,  consequently  the  weakest  current,  and  except  at  the  largest  springs  a  steamer 
can  pass  at  any  time  during  this  tide. 

The  interval  is  generally  shorter  at  or  about  the  spring  tides  and  longer  at  or  about  the 
neaps.  A  vessel  requiring  slack  water  should  be  on  hand  at  the  limit  of  the  variation,  and 
wait  if  the  current  is  running  too  strong. 
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Sergiiis  Narrows. 

h.  m. 

Mean  time  of  slack  before  higher  H.  W.    Sitka.     (87  Obe. ) 1  35 

Mean  of  the  variations  from  Ih  35m 19 

Extreme  variations  47m  earlier  to  47m  later : 1  34 

Mean  time  of  slack  before  lower  H.  W.     Sitka.     (120  Obs.) 2  18 

Mean  of  the  variations  from  2h  18m 14 

Extreme  variations  47m  earlier  to  55m  later 1  42 

Mean  time  of  slack  before  all  high  waters.     Sitka.     (207  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 24 

Extreme  variations  Ih  05m  earlier  to  1  h  09m  later * 2  14 

Mean  time  of  slack  before  lower  L.  W.     Sitka.     (99  Obs. ) 2  00 

Mean  of  the  variations  from  2h  00m 11 

Extreme  variations  21m  earlier  to  25m  later 46 

Mean  time  of  slack  before  higher  L.  W.     Sitka.     ( 135  Obs. ) 1  27 

Mean  of  variations  from  Ih  27m 11 

Extreme  variations  36m  earlier  to  40m  later 1  16 

Mean  time  of  slack  before  all  low  waters.    Sitka.     (234  Obs. ) 1  41 

Mean  of  the  variations  from  Ih  41m 17 

Extreme  variations  40m  earlier  to  54m  later 1  34 

Mean  time  of  slack  before  all  H.  and  L.  W.     Sitka.     (441  Obs.) 1  50 

Mean  of  the  variations  from  Ih  50m 24 

Extreme  variations  Ih  15m  earlier  to  Ih  03m  later 2  18 

Mean  duration  of  slack  water 03 

Variation  of  the  above  is  practically 00 

Mean  duration  of  w^eak  current  not  exceeding  2  knots.     (414  Obs. ) 50 

Variation  of  the  same 9m  to  2  00 

When  the  difference  shown  by  this  table  is  subtracted  from  the  time  of  high  or  low 
water  at  Sitka,  the  time  will  be  that  of  slack  water  at  Sergius  Narrows,  in  135th  meridian 
time. 

All  the  larger  variations  of  the  above  table  occurred  at  or  near  neap  tides,  when  the 
current  was  weak  and  the  time  of  absolute  slack  was  not  important.  At  or  about  spring 
tides  the  variation  seldom  exceeded  10  minutes. 

Georgia  Strait^  British  Columbia. 

To  find  the  approximate  120th  meridian  time  of  slaok  water: 

(1)  At  Race  Passage,  for  the  large  tides,  take  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  55  minutes  to  the  times  of  low  tide  for  lower  low  water 
slack.  For  small  tides  add  1  hour  20  minutes  to  Port  Townsend  times  of  tide  for  lower 
high  and  higher  low  water  slacks. 

Note. — At  Race  Passage  it  has  been  observed  that  the  ebb  stream  has  frequently  run,  during  small  tides, 
the  whole  time  the  tide  was  rising  by  the  shore. 

(2)  At  East  Point,  take  the  Port  Townsend  time  of  high  tide  for  higher  high  water 
slack,  and  add  1  hour  30  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(3)  At  Active  Pass,  add  20  minutes  to  the  Port  Townsend  time  of  high  tide  for  higher 
hig6  water  slack,  and  add  1  hour  to  the  time  of  low  tide  for  lower  low  water  slack. 

(4)  At  Portier  Pass,  subtract  15  minutes  from  the  Port  Townsend  time  of  high  tide  for 
higher  high  water  slack,  and  add  50  minutes  to  the  time  of  low  tide  for  lower  low  water  slack. 

(5)  At  Dodd  Narrows,  for  the  large  tides,  subtract  15  minutes  from  Port  Townsend  time 
of  high  tide  for  higher  high  water  slack,  and  add  35  minutes  to  the  time  of  low  tide  for 
lower  low  water  slacks.  For  small  tides  take  Port  Townsend  time  of  tide  for  high  or  low 
water  slack. 

(6)  At  Burrard  Inlet,  First  Narrows,  add  2  hours  and  30  minutes  to  the  large  tides  and 
2  hours  to  the  small  tides  at  Port  Townsend. 
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(7)  At  Yuculta  Rapids,  Stuart  Island,  for  large  tides  take  Port  Townsend  time  of  tide 
for  high  and  low  water  slacks.  For  small  tides  add  1  hour  and  30  minutes  to  the  Port 
Townsend  times  to  obtain  high  or  low  water  slack. 

(8)  At  Hole  in  the  Wall,  add  45  minutes  to  Port  Townsend  time  of  tide. 

(9)  At  Seechelt  Rapids,  add  4  hours  30  minutes  to  the  Port  Townsend  time  of  the  large 
tides  and  4  hours  to  the  time  of  the  small  tides. 

Note. — The  time  of  slack  water  for  small  tides  is  more  uncertain  than  for  the  large  tides. 

These  rules  were  furnished  by  Capt.  J.  T.  Walbi'an,  commanding  D.  G.  S.  Qiuidra. 

Chatham  Strait^  Alaska, 

To  find  the  approximate  135th  meridian  time  of  slack  water: 

At  Killisnoo,  Kootznahoo  Roads,  add  3  hours  to  the  Sitka  time  of  the  higher  high 
waters,  and  add  2  hours  to  the  time  of  all  other  tides.  The  current  turns  from  ESE.  to 
WNW.  between  high  and  low  water,  and  from  WN W.  to  ESE.  between  low  and  high  water. 
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5  53 

554 

554 

553 

553 

5  52 

5  52 

5  51 

550 

550 

560 

5  49 

8 

02 

11 

5  57 

656 

555 

555 

553 

5  52 
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5  51 

5  62 

5  52 

5  52 

7 

28 

18 

5  43 

5  44 

5  45 

5  46 

5  47 

5  48 

5  49 

5  49 

550 

550 

5  51 

5  52 

6  52 

553 

558 

5  64 

9 

20 

18 

5  42 

5  43 

5  41 

5  4G 

5  47 

5  48 

5  49 

560 

550 

5  51 
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6  13 

6  15 

6  17 
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6  14 

6  16 

6 

21 

6 

606 

6  07 

608 

609 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

8 

18 

11 

606 

606 

607 

608 

6  10 

6  11 

6  11 

6  12 

6  13 

6  13 

6  14 

6  16 

6  16 

6  16 

6  17 

6  17 

10 

01 

16 

604 

606 

6  07 

608 

609 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  19 

11 

46 

21 

603 

606 

607 

608 

609 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

13 

26N 

26 

602 

601 

606 

607 

609 

6  11 

6  12 

6  13 

6  14 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

622 

14 

69  N 

May    1 

6  01 

604 

606 

607 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

621 

622 

624 

16 

27 

6 

600 

603 

606 

608 

6  10 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

622 

628 

624 

626 

17 

48 

11 

600 

6  03 

605 

608 

6  11 

6  18 

6  16 

6  16 

6  18 

6  19 

6  20 

622 

628 

625 

626 

628 

19 

02 

46 

600 

603 

606 

609 

6  12 

6  14 

6  16 

6  17 

6  19 

620 

6  21 

6  23 

626 

626 

628 

680 

20 

04 

21 

600 

603 

606 

609 

6  12 

6  15 

6  17 

6  18 

620 

622 

6  23 

626 

626 

628 

680 

6  82 

21 

06 

26 

6  01 

604 

607 

6  10 

6  13 

6  17 

6  18 

620 

622 

623 

626 

627 

628 

680 

682 

684 

21 

68N 

81 

6  01 

605 

608 

6  11 

6  14 

6  18 

620 

621 

623 

626 

626 

628 

680 

682 

684 

686 

22 

81  N 

June   6 

602 

606 

609 

6  12 

6  16 

6  19 

6  21 

623 

625 

626 

628 

680 

682 

684 

686 

688 

28 

00 

10 

608 

607 

6  10 

6  13 

6  16 

620 

622 

624 

6  26 

628 

6  80 

682 

6^ 

686 

6  87 

6  89 

23 

18 

16 

604 

608 

6  11 

6  16 

6  18 

622 

6  24 

626 

6  27 

629 

6  81 

68S 

686 

6  87 

689 

641 

23 

26 

20 

606 

609 

6  12 

6  16 

620 

623 

626 

627 

629 

680 

6  82 

6  84 

6  86 

688 

6  40 

642 

28 

24 

26 

606 

6  10 

6  14 

6  17 

6  21 

6  24 

626 

628 

6  80 

6  81 

6  88 

686 

6  87 

6  89 

641 

6  48 

23 

12  N 

80 

6  07 

6  11 

6  14 

6  18 

6  21 

625 

6  27 

628 

6  80 

6  82 

684 

686 

688 

6  40 

642 

6  44 

22 

60N 

July    6 

608 

'6  12 

6  15 

6  19 

622 

625 

627 

629 

6  31 

6  82 

684 

686 

688 

640 

642 

644 

22 

17 

10 

609 

6  12 

6  16 

6  19 

6  22 

6  26 

627 

629 

6  81 

6  88 

6  84 

6  86 

688 

640 

6  42 

644 

21 

86 

16 

6  10 

6  13 

6  16 

6  19 

622 

6  26 

6  27 

629 

6  81 

682 

684 

686 

688 

689 

641 

643 

20 

44 

20 

6  10 

6  13 

6  16 

6  19 

622 

625 

627 

628 

680 

682 

6  88 

686 

6  87 

688 

640 

6  42 

'    19 

44 

26 

6  10 

6  18 

6  16 

620 

623 

626 

627 

6  27 

629 

6  81 

6  82 

684 

685 

687 

688 

6  40 

18 

SON 

80 

6  10 

6  13 

6  15 

6  19 

6  22 

6  24 

6  26 

6  26 

628 

629 

6  81 

682 

684 

685 

686 

688 

17 

20N 

Aug.    4 

6  10 

6  12 

6  16 

6  18 

6  21 

623 

6  24 

625 

6  26 

627 

629 

680 

6  81 

683 

684 

686 

16 

67 

9 

609 

6  11 

6  14 

6  17 

6  19 

6  21 

623 

628 

6  24 

626 

6  26 

628 

629 

680 

6  81 

688 

14 

28 

14 

608 

6  10 

6  12 

6  15 

6  17 

6  19 

6  21 

6  21 

6  22 

623 

6  24 

626 

626 

627 

628 

629 

12 

68 

19 

607 

609 

6  11 

6  13 

6  15 

6  17 

6  IS 

6  18 

6  19 

620 

6  21 

622 

6  23 

6  24 

626 

6  26 

11 

18 

24 

606 

607 

609 

6  10 

6  12 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

9 

29N 

29 

606 

607 

608 

609 

6  11 

6  12 

6  13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

7 

40N 

Sept.    8 

608 

6  04 

605 

607 

60S 

6C9 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  18 

6  14 

6 

40 

8 

602 

603 

604 

604 

605 

605 

606 

606 

606 

607 

607 

6  07 

608 

608 

609 

6  09 

8 

66 

13 

600 

600 

600 

602 

602 

6  03 

603 

602 

602 

608 

6  08 

603 

604 

604 

604 

606 

2 

00 

18 

6  68 

668 

658 

668 

568 

5  59 

5  59 

6  59 

6  59 

6  69 

669 

600 

600 

600 

600 

600 

0 

08N 

23 

566 

566 

666 

666 

566 

666 

556 

6  66 

566 

656 

556 

666 

566 

666 

666 

666 

1 

648 

28 

666 

666 

554 

563 

563 

553 

5  52 

6  52 

5  52 

652 

5  52 

5  52 

6  62 

5  61 

6  61 

6  61 

8 

61  8 

Oct     3 

668 

663 

6  62 

6  61 

660 

660 

550 

5  49 

6  49 

6  49 

5  49 

6  48 

6  48 

648 

5  47 

6  47 

5 

46 

8 

6  62 

6  51 

650 

5  48 

648 

6  47 

546 

«46 

5  46 

545 

5  44 

544 

5  44 

6  4S 

5  48 

642 

7 

40 

IS 

660 

6  49 

648 

5  47 

546 

5  45 

644 

643 

642 

542 

5  41 

641 

5  40 

589 

589 

688 

9 

81 

18 

6  49 

548 

546 

5  45 

644 

642 

6  41 

6  40 

6  40 

5  9^ 

588 

688 

5  87 

686 

586 

584 

11 

18 

23 

6  48 

6  46 

5  45 

6  43 

6  41 

6  40 

689 

688 

6  87 

5  b6 

586 

685 

584 

683 

682 

6  81 

18 

028 

28 

648 

5  46 

544 

642 

6  40 

688 

6  87 

586 

535 

5  34 

683 

682 

5  81 

630 

629 

628 

14 

408 

Not.    2 

548 

545 

5  43 

6  41 

589 

6  37 

636 

684 

533 

682 

5  81 

680 

529 

628 

526 

626 

16 

12 

7 

6  48 

5  45 

543 

541 

538 

636 

535 

688 

582 

5  81 

580 

628 

5  27 

526 

624 

628 

17 

88 

12 

5  48 

5  46 

5  43 

5  40 

688 

685 

684 

682 

5  81 

580 

629 

527 

526 

6  24 

.528 

6  21 

18 

66 

17 

5  49 

5  46 

6  44 

5  41 

588 

5  85 

684 

632 

5  81 

529 

628 

526 

525 

628 

622 

620 

20 

06 

22 

650 

5  47 

645 

6  41 

588 

536 

534 

632 

6  81 

629 

528 

626 

5  24 

623 

6  21 

620 

21 

068 

27 

6  62 

6  49 

5  46 

5  42 

689 

586 

635 

533 

5  31 

680 

528 

526 

525 

523 

621 

520 

21 

668 

Dec.     2 

653 

5  49 

6  47 

5  43 

5  40 

6  37 

'    536 

534 

5  32 

5  31 

529 

5  27 

525 

624 

522 

520 

22 

86 

7 

565 

5  51 

5  49 

5  45 

5  42 

6  89 

5  87 

586 

5  34 

632 

680 

528 

527 

625 

528 

5  21 

28 

04 

12 

558 

5  55 

5  62 

5  47 

544 

5  41 

5  39 

5  37 

6  86 

634 

5  82 

680 

528 

526 

6  24 

628 

23 

21 

17 

600 

5  56 

553 

550 

6  47 

5  43 

5  41 

5  40 

5  38 

5  36 

684 

632 

5  80 

528 

6  27 

626 

23 

27 

22 

603 

600 

556 

5  52 

548 

5  45 

5  43 

542 

5  40 

5  38 

536 

535 

533 

5  81 

629 

627 

23 

21  8 

27 

605 

6  01 

558 

555 

5  52 

5  48 

5  46 

5  45 

5  43 

5  41 

5  89 

637 

535 

584 

682 

680 

23 

038 

Jan.     1 

6  08 

-^ 

6  05 

6  01 

5  67 

553 

550 

5  49 

5  48 

5  46 

5  44 

542 

6  40 

5  38 

587 

586 

683 

506 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  BISK 


1 — 

NoHh  Latitude,                                                                 \ 

Declinar 
tlon. 

^SS2^ 

tl 

21° 

23P 

28° 

240 

29° 

2SP 

270 

28° 

29° 

80° 

81° 

sap 

WP 

HP 

9SP 

96P 

o 

/ 

h.  m. 

h.  fit. 

h.  n. 

h.m. 

h,  fn. 

A.  ifi. 

A.  111. 

h.  tn. 

A.m. 

h»fn. 

h.m. 

/I.W. 

AwM. 

h.fn. 

h.m. 

A.m. 

28 

068 

Jan.     1 

6  87 

689 

6  41 

643 

645 

6  47 

6  49 

6  51 

654 

656 

658 

7  01 

708 

706 

706 

7  10 

22 

87 

6 

688 

640 

642 

644 

646 

648 

650 

652 

656 

6  57 

659 

701 

704 

706 

706 

711 

21 

58 

11 

689 

6  41 

643 

645 

6  47 

6  49 

6  61 

653 

655 

6  57 

6  59 

7  01 

704 

706 

708 

7  11 

21 

06 

16 

640 

6  41 

6  43 

645 

6  47 

6  49 

650 

6  52 

664 

656 

658 

700 

708 

705 

707 

700 

20 

07 

21 

6  39 

6  41 

643 

6  44 

646 

648 

6  49 

6  51 

653 

666 

6  57 

659 

7  01 

708 

706 

707 

18 

68 

26 

638 

6  40 

642 

643 

645 

6  46 

648 

650 

662 

668 

655 

6  67 

659 

7  01 

702 

704 

17 

898 

81 

637 

6  38 

640 

6  41 

643 

6  44 

6  46 

648 

6  49 

6  61 

652 

654 

656 

658 

700 

702 

16 

13  8 

Feb.    5 

635 

686 

638 

639 

6  41 

6  42 

643 

6  45 

6  46 

648 

6  49 

6  51 

6  52 

664 

665 

6  57 

14 

40 

10 

633 

684 

685 

686 

638 

6  89 

6  40 

6  41 

6  42 

643 

6  44 

6  46 

648 

6  49 

660 

662 

18 

01 

15 

630 

6  81 

6  32 

683 

634 

685 

686 

6  87 

688 

640 

6  41 

642 

643 

6  44 

646 

646 

11 

16 

20 

6  27 

628 

629 

680 

6  81 

682 

683 

684 

685 

636 

687 

688 

689 

640 

641 

6  42 

9 

288 

26 

623 

624 

6  24 

625 

6  26 

627 

628 

628 

629 

680 

6  81 

682 

633 

684 

686 

686 

7 

80  8 

Mar.    2 

6  19 

620 

620 

621 

622 

622 

623 

623 

624 

625 

625 

626 

626 

627 

628 

629 

6 

84 

7 

6  15 

6  16 

6  16 

6  16 

6  17 

6  17 

6  18 

6  18 

6  18 

6  19 

6  19 

620 

620 

6  20 

621 

621 

8 

87 

12 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

1 

898 

17 

606 

606 

606 

607 

607 

607 

6  07 

607 

607 

607 

607 

607 

607 

607 

607 

607 

0 

20N 

22 

602 

602 

602 

602 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

600 

600 

600 

600 

2 

18  N 

27 

5  57 

5  57 

6  57 

6  57 

556 

556 

556 

556 

566 

656 

655 

554 

554 

553 

568 

5  62 

4 

16  N 

Apr.    1 

558 

5  52 

6  52 

5  52 

5  51 

5  51 

550 

560 

5  49 

6  49 

5  48 

548 

5  47 

6  46 

646 

645 

6 

09 

6 

548 

5  48 

6  47 

5  47 

546 

545 

545 

544 

544 

543 

5  42 

642 

541 

64U 

589 

588 

8 

02 

U 

544 

543 

542 

5  42 

541 

640 

540 

539 

688 

687 

586 

535 

534 

583 

582 

5  31 

9 

51 

16 

540 

589 

688 

6  87 

586 

685 

584 

584 

682 

5  81 

580 

629 

528 

527 

626 

524 

U 

86 

21 

586 

685 

584 

533 

582 

5  81 

580 

528 

627 

526 

625 

5  24 

522 

521 

520 

5  18 

18 

15N 

26 

582 

581 

680 

529 

528 

626 

525 

5  24 

522 

5  21 

520 

5  18 

6  17 

5  15 

5  18 

512 

14 

60N 

May    1 

529 

628 

626 

625 

5  21 

522 

5  21 

520 

6  18 

6  16 

6  16 

6  13 

5  12 

6  10 

506 

506 

16 

19 

6 

526 

625 

528 

522 

5  20 

5  19 

5  17 

5  16 

6  14 

6  12 

5  11 

609 

507 

505 

508 

5  01 

17 

42 

11 

5  24 

522 

520 

5  19 

5  17 

5  15 

5  14 

512 

5  10 

608 

607 

505 

503 

6  01 

456 

466 

18 

56 

16 

5  21 

520 

6  18 

6  16 

5  15 

5  18 

5  11 

509 

607 

605 

503 

5  01 

459 

4  57 

455 

462 

19 

58 

21 

620 

5  18 

5  16 

5  14 

612 

6  10 

609 

507 

505 

502 

500 

468 

456 

454 

4  61 

449 

21 

00 

26 

5  19 

5  17 

5  15 

5  13 

5  11 

509 

607 

506 

502 

600 

458 

466 

464 

4  51 

4  49 

446 

21 

48N 

81 

5  18 

5  16 

6  14 

5  12 

5  10 

508 

506 

608 

5  01 

4  59 

456 

454 

452 

4  49 

446 

444 

22 

28N 

June   5 

5  17 

5  15 

5  13 

6  11 

509 

607 

606 

502 

500 

458 

455 

463 

460 

448 

445 

448 

22 

67 

10 

5  17 

5  15 

513 

5  11 

509 

507 

604 

502 

600 

458 

455 

453 

450 

4  47 

445 

442 

23 

17 

15 

5  18 

5  16 

6  18 

6  12 

509 

507 

505 

502 

600 

458 

455 

453 

450 

4  47 

445 

442 

23 

26 

20 

5  19 

5  17 

5  14 

6  13 

5  10 

508 

606 

508 

5  01 

458 

456 

454 

4  51 

4  48 

446 

4  43 

28 

26 

25 

520 

6  18 

6  15 

5  14 

6  11 

509 

507 

505 

602 

600 

4  67 

455 

452 

4  49 

446 

448 

23 

UN 

80 

5  21 

5  19 

6  17 

6  15 

5  13 

6  11 

508 

606 

504 

6  01 

4  59 

456 

454 

4  51 

4  49 

446 

22 

52N 

July    5 

523 

5  21 

5  19 

5  17 

5  15 

6  12 

5  10 

608 

606 

503 

6  01 

459 

456 

453 

4  51 

448 

'J2 

21 

10 

525 

523 

6  21 

5  19 

5  17 

515 

5  12 

5  10 

508 

606 

603 

6  01 

459 

456 

454 

4  51 

21 

40 

15 

527 

525 

623 

5  21 

6  19 

6  17 

5  15 

6  13 

5  11 

508 

606 

604 

5  01 

4  69 

4  57 

454 

20 

60 

20 

529 

627 

625 

523 

6  21 

619 

6  17 

5  15 

5  13 

6  11 

509 

607 

506 

602 

600 

466 

19 

50 

26 

5  31 

529 

527 

526 

523 

622 

520 

5  18 

6  16 

6  14 

5  12 

5  10 

608 

506 

504 

502 

18 

43N 

80 

533 

5  31 

629 

528 

526 

5  24 

5  23 

5  21 

5  19 

6  17 

6  15 

618 

5  11 

609 

607 

506 

17 

28N 

Aug.    4 

584 

533 

532 

580 

528 

527 

525 

5  24 

522 

620 

6  18 

6  17 

5  15 

5  13 

5U 

5  10 

16 

06 

9 

536 

585 

534 

682 

5  81 

529 

528 

626 

525 

523 

522 

6  20 

5  18 

5  17 

5  15 

5  18 

14 

87 

14 

688 

587 

686 

584 

583 

532 

580 

529 

528 

526 

525 

523 

522 

520 

6  19 

5  17 

18 

08 

19 

5  40 

588 

537 

586 

5  35 

584 

683 

582 

580 

529 

528 

526 

525 

524 

5  28    5  21    1 

11 

23 

24 

5  41 

5  40 

539 

538 

6  87 

586 

535 

584 

583 

532 

6  81 

^80 

5  29 

5  28' 

627     626    1 

9 

39N 

29 

5  42 

542 

6  41 

5  40 

5  89 

588 

588 

5  87 

5  86 

636 

5  84 

688 

582 

5  81 

580 

580 

7 

61  N 

8ept.    3 

5  44 

6  43 

642 

542 

5  41 

540 

5  40 

589 

688 

538 

6  87 

586 

585 

684 

638    582 

6 

00 

8 

5  45 

545 

544 

5  44 

5  43 

542 

542 

542 

6  41 

5  40 

540 

589 

5  89 

688 

588    587 

4 

07 

18 

5  46 

5  46 

5  46 

5  45 

5  45 

644 

544 

5  44 

5  43 

543 

5  43 

642 

5  42 

542 

5  41     5  41 

2 

11 

18 

5  47 

6  47 

5  47 

5  47 

5  47 

546 

5  46 

546 

6  46 

6  46 

6  46 

545 

545 

545 

5  45     5  45 

0 

16  N 

23 

5  49 

5  49 

6  49 

5  49 

5  49 

548 

5  49 

5  49 

5  49 

5  48 

6  48 

5  48 

5  48 

5  49 

5  49 

549 

1 

42  8 

28 

550 

550 

550 

550 

553 

5  51 

6  61 

5  51 

5  51 

5  51 

6  51 

652 

552 

552 

552 

558 

3 

398 

Oct     8 

5  51 

5  62 

5  52 

5  52 

562 

553 

553 

5  64 

564 

564 

655 

555 

555 

566 

666 

5  57 

6 

35 

8 

553 

553 

554 

5  54 

555 

555 

656 

556 

6  57 

6  57 

558 

558 

559 

600 

600 

6  01 

7 

28 

13 

554 

555 

556 

556 

5  57 

558 

568 

559 

600 

600 

6  01 

602 

608 

604 

6  04 

605 

9 

20 

18 

556 

5  57 

558 

6  59 

600 

600 

6  01 

602 

603 

604 

605 

606 

607 

608 

608 

6  10 

11 

06 

23 

558 

559 

600 

6  01 

602 

603 

6  04 

605 

606 

607 

608 

609 

6  10 

6  12 

6  18 

6  14 

12 

51  8 

28 

6  01 

602 

608 

604 

6  05 

606 

607 

608 

6  10 

6  11 

6  12 

6  18 

6  16 

6  16 

6  18 

6  19 

14 

808 

Nov.    2 

603 

604 

606 

6  07 

6  08 

609 

6  10 

6  12 

6  13 

6  16 

6  16 

6  17 

6  19 

621 

622 

6  24 

16 

03 

7 

606 

6  07 

608 

6  10 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

620 

622 

623 

626 

627 

629 

.  17 

29 

12 

609 

6  10 

6  11 

6  13 

6  14 

6  16 

6  18 

6  19 

6  21 

622 

6  24 

626 

628 

680 

682 

684 

18 

48 

17 

6  12 

6  13 

6  15 

6  16 

6  18 

620 

6  21 

6  23 

625 

627 

6  29 

680 

682 

635 

687 

689 

19 

58 

22 

6  15 

6  16 

6  18 

620 

622 

623 

625 

627 

6  29 

6  81 

6  S3 

685 

687 

689 

642 

644 

20 

59  8 

27 

6  18 

620 

622 

623 

6  25 

6  27 

629 

6  81 

6  83 

685 

6  37 

689 

642 

644 

646 

649 

21 

51  6 

Deo.    2 

6  21 

623 

625 

627 

629 

6  31 

683 

685 

6  87 

6  89 

6  41 

648 

646 

648 

6  61 

663 

22 

32 

7 

624 

626 

628 

680 

632 

684 

636 

688 

6  41 

648 

645 

6  47 

660 

6  52 

656 

6  67 

23 

02 

12 

628 

6  29 

6  81 

683 

686 

638 

640 

642 

6  44 

6  46 

6  49 

6  51 

664 

656 

660 

7  01 

23 

20 

17 

630 

632 

6  84 

636 

638 

6  41 

6  43 

645 

6  47 

650 

6  52 

654 

6  67 

660 

702 

704 

23 

27 

22 

633 

635 

6  37 

6  39 

6  40 

6  43 

645 

648 

650 

6  62 

665 

6  67 

700 

702 

705 

707 

23 

226 

27 

635 

637 

6  39 

641 

643 

646 

6  48 

660 

6  52 

654 

6  57 

660 

702 

704 

707 

709 

23 

068 

Jan.     1 

637 

6  39 

6  41 

6  48 

645 

6  47 

6  49 

6  51 

6  54 

656 

658 

7  01 

706 

706 

706 

7  10 

TABLE  10  —MEAN  LOCAL  TIME  OF  SUN  SET. 


507 


—^—~—^ 

1 

North  Laiihide. 

Ddclina- 
tion. 

^S£S' 

21© 

220 

28" 

240 

25P 

2flo 

270 

28° 

29° 

VP 

RIO 

S2P 

330 

84° 

85° 

36P 

o 

/ 

A.  m. . 

h,m. 

h,  ffi. 

h,  m. 

A.  7n. 

A.  n. 

h,m. 

A.m. 

A.  m. 

A.  fn. 

A,  m. 

A.  in. 

A.  m. 

A.  n. 

A.m. 

A.  vu 

28 

08  8' 

Jan.    1 

5  81 

529 

5  27 

525 

523 

5  21 

5  19 

5  17 

5  14 

5  12 

5  10 

5  OS 

5  05 

503 

600 

4  57 

22 

84 

6 

5  81 

532 

530 

528 

526 

624 
528 

522 

5  20 

5  18 

5  16 

5  14 

5  12 

509 

5  07 

504 

5  01 

21 

53 

11 

588 

586 

583 

5  32 

580 

526 

5  24 

5  22 

5  23 

5  18 

5  16 

5  13 

5  11 

509 

5  03 

21 

02 

16 

5  41 

5  39 

6  87 

586 

584 

5  82 

580 

528 

5  26 

5  21 

522 

520 

5  18 

5  16 

5  18 

5  11 

20 

01 

21 

5  44 

5  43 

5  41 

5  89 

5  37 

536 

535 

5  32 

5  S3 

528 

5  23 

525 

522 

520 

5  18 

5  16 

18 

50 

26 

548 

5  46 

5  44 

5  43 

5  41 

5  40 

583 

5  36 

5  34 

5  83 

5  81 

529 

5  27 

525 

528 

5  21 

17 

81  S 

80 

5  51 

5  49 

543 

5  46 

5  45 

5  43 

542 

5  40 

5  33 

5  87 

5  33 

5  84 

5  82 

580 

528 

526 

16 

04S 

Feb.    5 

5  54 

562 

5  51 

550 

548 

5  47 

5  46 

5  44 

5  43 

5  41 

5  40 

588 

587 

585 

5  33 

581 

li 

80 

10 

5  56 

555 

554 

558 

5  52 

550 

5  49 

548 

5  47 

5  46 

5  44 

5  43 

5  41 

6  40 

589 

5  87 

12 

51 

15 

5  59 

558 

5  57 

556 

555 

654 

553 

5  52 

5  51 

650 

5  48 

5  47 

5  46 

5  45 

548 

542 

11 

06 

20 

6  01 

600 

600 

559 

558 

5  57 

556 

555 

554 

568 

5  52 

5  51 

560 

5  49 

548 

5  47 

9 

16  8 

25 

6C3 

602 

602 

6  01 

6  01 

600 

559 

558 

558 

6  57 

556 

555 

554 

554 

558 

5  52 

7 

188 

Mar.    2 

605 

605 

604 

604 

603 

6  03 

602 

6  01 

6  01 

600 

600 

559 

558 

558 

5  57 

656 

5 

28 

7 

6  07 

6  07 

607 

606 

606 

605 

604 

604 

604 

6  03 

608 

603 

602 

602 

602 

6  01 

8 

25 

12 

IS 

609 

609 

608 

608 

608 

608 

6  07 

6  07 

607 

6  07 

606 

606 

606 

606 

606 

1 

278 

17 

6  11 

6  11 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

0 

82N 

22 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  13 

6  14 

6  14 

6  14 

6  14 

6  14 

2 

80N 

27 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

618 

6  18 

6  18 

4 

26N 

Apr.     1 

6  15 

6  16 

6  IG 

6  1G 

6  17 

6  17 

6  18 

6  18 

6  19 

6  19 

6  23 

620 

6  21 

621 

622 

622 

6 

21 

6 

6  17 

6  17 

6  18 

6  18 

6  19 

620 

6  20 

6  21 

622 

622 

623 

6  24 

6  24 

625 

626 

627 

8 

18 

11 

6  18 

6  19 

620 

620 

6  21 

622 

623 

6  24 

6  21 

625 

6  26 

6  27 

623 

629 

6  80 

6  31 

10 

01 

16 

620 

6  21 

622 

622 

623 

6  24 

625 

6  26 

627 

6  23 

6  29 

680 

6  81 

688 

6  84 

685 

11 

46 

21 

6  21 

622 

6  24 

6  24 

626 

627 

628 

629 

683 

6  81 

6  82 

684 

685 

686 

688 

6  89 

13 

25N 

26 

623 

6  24 

626 

627 

628 

629 

683 

682 

683 

6  8^1 

686 

6  87 

6  89 

6  40 

642 

648 

14 

SON 

May    1 

625 

626 

6  28 

629 

630 

682 

683 

685 

686 

6  83 

6  83 

6  41 

6  43 

644 

6  46 

648 

16 

27 

6 

627 

628 

683 

6  31 

683 

684 

686 

688 

6  89 

6  41 

6  43 

6  41 

6  46 

648 

650 

6  52 

17 

48 

11 

6  20 

6  81 

682 

634 

636 

6  87 

6  33 

641 

642 

6  44 

6  43 

6  48 

653 

6  52 

654 

666 

19 

02 

16 

6  31 

6  83 

685 

6  36 

688 

6  40 

6  42 

6  44 

6  46 

6  47 

6  49 

6  51 

654 

6  56 

668 

700 

20 

04 

21 

683 

685 

687 

6  89 

6  41 

642 

6  44 

6  46 

6  48 

650 

653 

6  £5 

6  67 

659 

702 

704 

21 

05 

26 

686 

6  37 

6  39 

6  41 

643 

645 

6  47 

6  49 

6  51 

654 

656 

6  58 

700 

703 

7  06 

706 

21 

58N 

81 

688 

6  40 

6  42 

643 

6  46 

648 

650 

6  52 

654 

656 

658 

7  01 

7C3 

706 

709 

711 

22 

31  N 

Jane    5 

6  40 

642 

6  44 

6  46 

6  48 

650 

6  52 

654 

656 

653 

7  01 

7  04 

7C7 

709 

7  11 

7  14 

23 

00 

10 

641 

643 

6  45 

648 

650 

652 

654 

656 

659 

7  01 

703 

706 

7  03 

7  11 

7  14 

7  17 

23 

18 

15 

6  43 

6  45 

6  47 

6  49 

6  52 

654 

6  53 

658 

700 

703 

7  05 

708 

7  10 

7  13 

7  16 

7  19 

23 

26 

20 

6  44 

6  46 

648 

650 

653 

655 

6  57 

6  59 

7  02 

704 

7  07 

7  09 

7  12 

7  15 

7  17 

7  21 

28 

24 

25 

645 

6  47 

6  49 

6  51 

654 

656 

658 

700 

7  03 

705 

708 

7  10 

7  13 

7  16 

7  18 

7  21 

28 

12N 

80 

6  46 

648 

650 

6  52 

654 

656 

658 

7  01 

708 

705 

708 

7  10 

7  18 

7  16 

718 

7  21 

22 

50N 

July    5 

6  46 

6  48 

660 

6  52 

654 

656 

658 

7  01 

708 

705 

708 

7  10 

7  12 

7  15 

7  18 

7  21 

22 

17 

10 

646 

6  47 

6  49 

6  51 

653 

665 

6  57 

700 

702 

704 

7  07 

709 

7  12 

7  14 

7  17 

7  19 

21 

35 

15 

645 

6  47 

6  48 

650 

6  52 

654 

656 

6  59 

7  01 

708 

705 

707 

7  10 

7  12 

7  15 

7  17 

20 

44 

20 

643 

6  45 

6  47 

6  49 

6  51 

6  52 

654 

6  67 

659 

7  01 

708 

705 

7  07 

7  10 

7  12 

7  14 

.    19 

44 

25 

642 

6  43 

645 

6  47 

6  49 

650 

6  52 

654 

656 

658 

700 

702 

7  04 

707 

709 

7  11 

1    18 

SON 

80 

6  40 

6  41 

6  43 

644 

6  46 

648 

649 

6  51 

653 

655 

6  57 

659 

7  01 

703 

705 

707 

17 

20N 

Aug.    4 

687 

688 

6  40 

6  41 

643 

645 

6  46 

6  48 

6  40 

6  51 

663 

654 

656 

658 

700 

702 

15 

57 

9 

684 

685 

6  37 

688 

6  40 

6  41 

642 

644 

645 

6  47 

6  48 

650 

6  52 

654 

655 

6  57 

14 

28 

14 

6  81 

6  32 

6  33 

6  84 

636 

637 

688 

640 

6  41 

6  42 

6  41 

645 

6  47 

648 

650 

6  51 

12 

53 

19 

627 

6  28 

620 

680 

6  81 

6  82 

6  84 

685 

636 

6  37 

6  33 

6  40 

6  41 

642 

644 

645 

11 

13 

24 

628 

6  24 

625 

626 

627 

628 

629 

680 

6  81 

632 

6  33 

684 

635 

686 

688 

689 

9 

29N 

29 

6  19 

6  10 

620 

621 

622 

623 

6  24 

6  24 

625 

626 

6  27 

628 

629 

680 

6  81 

6  82 

7 

40N 

8ept.    8 

6  14 

6  15 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

620 

1 

6  21 

622 

623 

6  24 

6  26 

627 

5 

49 

8 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

3 

55 

13 

605 

605 

606 

6  06 

606 

606 

6  07 

607 

608 

6  0S 

6  03 

609 

609 

609 

6  10 

6  11 

1      2 

00 

18 

600 

600 

600 

6  01 

6  01 

6  01 

6  01 

6  01 

602 

602 

602 

602 

602 

602 

6  03 

6  03 

0 

03N 

23 

556 

566 

555 

555 

555 

556 

555 

555 

555 

556 

5  5S 

556 

556 

556 

556 

556 

1 

548 

28 

5  51 

5  51 

5  53 

550 

550 

550 

550 

550 

5  49 

5  49 

.5  43 

5  49 

6  49 

5  49 

548 

648 

8 

518 

Oct.     8 

5  46 

5  46 

5  43 

5  45 

545 

545 

5  44 

544 

5  44 

543 

5  43 

5  43 

5  42 

542 

5  41 

5  41 

5 

46 

8 

542 

541 

5  41 

5  40 

5  40 

589 

689 

588 

588 

587 

5  37 

5  36 

5  86 

585 

584 

584 

7 

40 

13 

588 

5  87 

586 

5  86 

585 

584 

534 

583 

582 

582 

5  31 

580 

529 

5  29 

528 

527 

9 

81 

18 

584 

583 

532 

5  81 

580 

580 

529 

528 

527 

5  26 

525 

5  24 

523 

522 

5  21 

520 

11 

18 

23 

580 

529 

528 

527 

526 

525 

5  24 

523 

522 

5  21 

520 

5  19 

5  18 

5  17 

5  16 

5  14 

13 

028 

28 

527 

526 

525 

524 

522 

5  21 

520 

5  19 

5  18 

5  17 

5  15 

5  14 

5  13 

5  11 

5  10 

509 

14 

40  8 

Nov,    2 

524 

523 

522 

520 

5  19 

5  18 

5  16 

5  15 

5  14 

5  12 

5  10 

5  10 

508 

506 

505 

503 

16 

12 

7 

522 

520 

6  19 

5  18 

5  16 

5  15 

5  13 

5  12 

5  10 

509 

6  07 

506 

504 

502 

5  01 

459 

17 

38 

12 

520 

5  18 

5  17 

5  16 

5  14 

512 

5  11 

509 

5  07 

506 

501 

502 

500 

459 

4  57 

455 

18 

55 

17 

5  19 

5  17 

5  15 

5  14 

5  12 

5  10 

509 

507 

505 

503 

5  01 

500 

458 

456 

451 

4  52 

20 

05 

22 

5  18 

5  16 

5  14 

5  13 

5  10 

509 

508 

506 

501 

502 

459 

458 

456 

458 

4  51 

4  49 

21 

058 

27 

518 

5  16 

5  14 

5  12 

5  10 

509 

507 

505 

603 

5  01 

458 

466 

454 

4  52 

450 

4  47 

21 

658 

Deo.    2 

5  18 

5  16 

5  14 

5  13 

5  11 

509 

507 

505 

502 

500 

458 

456 

453 

4  61 

4  49 

4  46 

22 

85 

7 

5  19 

6  17 

5  15 

5  14 

5  11 

509 

508 

505 

503 

500 

458 

456 

453 

4  61 

4  49 

4  46 

23 

04 

12 

521 

5  19 

5  17 

5  15 

5  13 

5  10 

508 

506 

504 

502 

4  59 

4  57 

454 

4  52 

460 

4  47 

23 

21 

17 

523 

521 

5  19 

5  17 

5  14 

5  12 

5  10 

508 

506 

508 

5  01 

459 

456 

454 

4  51 

448 

23 

27 

22 

525 

523 

5  21 

5  19 

5  17 

515 

5  18 

5  10 

508 

506 

503 

5  01 

458 

456 

453 

4  51 

23 

218 

27 

528 

526 

524 

522 

520 

5  18 

5  16 

5  13 

5  11 

509 

506 

504 

5  01 

459 

456 

454 

23 

08  8 

Jan.     1 

581 

529 

527 

525 

523 

521 

5  19 

5  17 

5  14 

512 

5  10 

508 

505 

506 

500 

4  57 

508 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


North  LatUude, 

1 

Declinar 

Approz. 

tlon. 

date. 

87° 

88® 

39° 

40° 

41° 

43P 

430 

440 

450 

46° 

47* 

48P 

49«> 

bOP 

510 

520 

1 
1 

o 

/ 

A.  m. 

h.  fn. 

h.  m. 

h,  m. 

h.  m. 

h.  m. 

h.  ffi. 

h.  fn. 

h,  m. 

A.  HI. 

h.fn. 

h,m. 

A.m. 

A.  Ilk 

A.  7n. 

h.m. 

23 

05S 

Jan.    1 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

7  81 

786 

7  89 

7  42 

7  46 

750 

754 

750 

803 

808 

22 

87 

6 

7  13 

7  16 

7  19 

722 

725 

723 

7.31 

7  84 

738 

7  41 

7  45 

7  49 

7  53 

758 

802 

807 

21 

58 

11 

7  13 

7  16 

7  19 

7  21 

7  24 

7  27 

780 

783 

7  87 

7  40 

7  44 

7  47 

7  51 

765 

800 

804 

21 

08 

16 

7  12 

7  14 

7  17 

7  20 

7  23 

7  26 

729 

7  82 

735 

738 

7  41 

7  45 

7  49 

753 

7  57 

8  01 

20 

07 

21 

7  10 

7  12 

7  14 

7  17 

7  19 

7  22 

725 

728 

7  81 

784 

788 

7  41 

745 

7  49 

753 

7  57 

18 

58 

26 

706 

709 

7  11 

7  14 

7  16 

7  19 

722 

7  24 

727 

7  81 

784 

7  87 

7  40 

7  43 

7  46 

750 

17 

39  8 

81 

704 

706 

708 

7  10 

7  12 

7  15 

7  17 

7  19 

722 

7  25 

728 

7  81 

733 

787 

740 

7  43 

16 

13  8 

Feb.     5 

659 

7  01 

703 

706 

707 

709 

7  11 

7  13 

7  16 

7  19 

7  21 

7  24 

726 

729 

782 

785 

14 

40 

10 

654 

6  56 

658 

700 

7  01 

703 

705 

7  07 

709 

7  12 

7  14 

7  16 

7  18 

7  21 

7  24 

7  27 

13 

01 

15 

648 

650 

6  52 

654 

656 

658 

6  59 

7  01 

702 

704 

7C6 

708 

7  10 

7  12 

7  14     7  16  ' 

11 

16 

20 

6  43 

6  44 

6  46 

6  47 

648 

6  49 

6  51 

6  52 

654 

6  56 

658 

659 

7  01 

703 

7  05  ;  7  07 

9 

288 

25 

6  87 

688 

6  40 

6  41 

6  42 

6  43 

6  44 

6  45 

6  46 

6  47 

6  49 

650 

6  51 

653 

655  !  6  56  * 

7 

808 

Mar.    2 

680 

6  81 

6  82 

688 

6  34 

685 

686 

637 

688 

689 

6  40 

6  40 

6  42 

6  43 

644     645 

5 

84 

7 

622 

623 

6  24 

625 

625 

626 

627 

627 

6Sf8 

628 

629 

6  30 

6  31 

632 

6  33     6  84 

3 

37 

12 

6  15 

6  16 

6  16 

6  17 

6  17 

6  17 

6  18 

6  18 

6  19 

6  20 

620 

6  21 

6  21 

622 

622  .  622  1 

1 

89  8 

17 

608 

60S 

609 

609 

609 

609 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11  .  6  11  ! 

0 

20N 

22 

6  01 

6  01 

6  01 

6  01 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600 

600  :  559  ] 

2 

18N 

27 

553 

558 

553 

553 

552 

552 

5  51 

5  51 

550 

550 

550 

550 

5  49 

5  49 

548 

5  48 

4 

15  K 

Apr.    1 

5  45 

5  45 

5  45 

5  45 

6  45 

5  44 

5  43 

5  43 

5  42 

5  41 

5  40 

5  40 

539 

588 

587 

586 

6 

09 

6 

5  87 

5  87 

5  87 

5  87 

686 

5  85 

534 

583 

5  82 

5  81 

6  81 

580 

528 

5  27 

526 

5  24 

8 

02 

11 

580 

529 

529 

529 

5  27 

5  26 

525 

5  24 

5  23 

5  21 

520 

6  19 

5  18 

5  16 

5  15 

5  13 

9 

51 

16 

528 

522 

522 

522 

6  21 

5  19 

5  18 

5  16 

5  15 

5  13 

5  12 

5  10 

508 

506 

6  05 

5  03 

11 

85 

21 

5  17 

5  16 

5  15 

5  14 

6  12 

5  10 

509 

607 

5  04 

503 

5  01 

459 

4  57 

455 

453 

450 

13 

15N 

20 

5  10 

509 

508 

5  07 

505 

5  03 

5  01 

4  59 

4  57 

455 

453 

4  51 

4  49 

446 

4  44 

441 

14 

SON 

May    1 

504 

502 

5  01 

500 

458 

456 

454 

4  52 

4  49 

4  47 

4  45 

4  43 

4  40 

487 

484 

4  81 

16 

19 

6 

4  59 

4  57 

455 

454 

4  52 

450 

4  47 

445 

4  42 

4  40 

4  87 

484 

482 

429 

425 

422 

17 

42 

11 

454 

4  52 

450 

4  49 

4  46 

4  44 

4  41 

489 

436 

483 

4  SO 

4  27 

423 

420 

4  16 

4  U 

18 

55 

16 

460 

4  48 

4  46 

4  44 

4  41 

488 

485 

4  82 

480 

4  27 

423 

420 

4  16 

4  13 

4  10 

406 

19 

58 

21 

4  46 

4  44 

442 

4  40 

437 

4  84 

4  81 

428 

425 

4  21 

4  18 

4  14 

4  10 

407 

408 

356 

21 

00 

26 

448 

4  41 

438 

486 

4  32 

4  29 

426 

428 

4  20 

4  17 

4  13 

4  09 

405 

4  01 

356 

8  51 

21 

48M 

81 

4  41 

488 

486 

483 

480 

4  26 

423 

4  19 

4  16 

4  12 

4C8 

404 

4C0 

355 

3  51 

3  47 

22 

28N 

June   5 

4  40 

487 

4  81 

481 

4  23 

4  24 

4  21 

4  17 

4  14 

4  10 

4  06 

4  01 

3  57 

352 

848 

843 

22 

57 

10 

489 

4  36 

433 

4  80 

426 

4  23 

420 

4  16 

4  12 

406 

404 

859 

355 

350 

8  46 

840 

23 

17 

15 

439 

436 

433 

430 

4  26 

4  23 

4  19 

4  15 

4  12 

408 

403 

3  59 

354 

3  49 

845 

889 

28 

26 

20 

4  40 

436 

433 

480 

4  27 

4  23 

420 

4  16 

4  12 

408 

404 

3  59 

354 

8  49 

845 

8  39  : 

23 

2.3 

25 

4  40 

4  37 

484 

4  81 

4  27 

4  24 

420 

4  16 

4  18 

409 

4  04 

3  59 

856 

350 

8  44 

3  39  ; 

28 

14  N 

80 

443 

4  40 

4  37 

483 

429 

4  26 

423 

4  16 

4  15 

4  11 

406 

402 

8  57 

8  52 

8  47 

842 

22 

52  N 

July    6 

4  45 

442 

4  39 

486 

483 

430 

426 

422 

4  19 

4  15 

4  10 

406 

402 

8  67 

852 

846 

22 

21 

10 

4  48 

4  45 

4  42 

489 

486 

483 

430 

426 

422 

4  19 

4  14 

4  10 

406 

4  01 

856 

8  51 

21 

40 

15 

4  51 

4  48 

4  45 

442 

4  89 

436 

483 

429 

426 

422 

4  18 

4  14 

4  10 

405 

4  01 

856 

20 

50 

20 

456 

452 

4  49 

4  46 

4  43 

4  40 

4  87 

434 

4  31 

427 

423 

4  19 

4  16 

4  11 

407 

403 

19 

50 

25 

459 

456 

453 

460 

4  48 

4  45 

4  42 

489 

486 

483 

4  29 

4  25 

422 

4  18 

413 

409 

18 

43N 

80 

603 

500 

4  57 

465 

4  52 

450 

4  47 

4  44 

4  41 

488 

435 

4  82 

429 

425 

421 

4  16 ; 

1 

17 

28N 

Aug.    4 

5  07 

504 

6  01 

459 

456 

454 

4  51 

4  49 

4  46 

4  43 

4  40 

4  87 

434 

481 

427 

4  24 

16 

06 

9 

5  10 

608 

506 

504 

502 

500 

458 

455 

453 

4  51 

4  48 

445 

4  41 

4  88 

486 

482 

14 

87 

14 

5  15 

5  13 

5  11 

509 

507 

505 

503 

5  01 

459 

4  57 

454 

462 

4  48 

4  45 

448 

440 

13 

03 

19 

5  19 

6  17 

5  15 

5  14 

5  12 

5  10 

509 

5  07 

505 

503 

5  01 

459 

455 

453  :  450 

448 

11 

23 

24 

5  24 

522 

5  20 

5  18 

5  16 

5  15 

5  13 

5  12 

5  10 

508 

506 

504 

502 

500  1  458 

456 

9 

89N 

29 

528 

5  27 

525 

523 

522 

5  21 

520 

5  18 

5  17 

5  15 

5  14 

512 

6  10^ 

506 

506 

504 

7 

51  N 

Sept.  8 

581 

5  80 

529 

528 

527 

526 

526 

5  24 

623 

522 

5  20 

5  18 

5  17 

6  16 

6  14 

5  18 

6 

00 

8 

586 

585 

584 

583 

582 

5  81 

5  31 

580 

529 

528 

527 

525 

5  24 

623 

622 

5  21 

4 

07 

13 

5  40 

5  89 

538 

5  37 

586 

5  86 

535 

5  84 

5  34 

533 

5  82 

582 

5  81 

529 

5  29 

5  28 

2 

11 

18 

545 

5  44 

5  43 

5  42 

5  42 

5  42 

6  41 

5  41 

5  41 

5  40 

5  40 

5  40 

5  39 

589  ;  588 

6  37 

0 

15  N 

28 

5  49 

5  48 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47 

5  47  !  5  46 

5  45 

1 

42  8 

28 

558 

553 

5  52 

5  52 

5  52 

5  52 

553 

553 

553 

553 

553 

554 

554 

558 

553 

554  i 

3 

39  8 

Oct     8 

5  67 

6  57 

5  57 

5  67 

5  57 

558 

558 

5  59 

5  59 

6  CO 

600 

600 

600 

6  01 

6  01 

6  02 

5 

85 

8 

602 

602 

602 

602 

603 

603 

604 

6  05 

605 

6C6 

6  07 

608 

608 

609 

6  10 

6  10  . 

7 

28 

18 

606 

6  07 

6  07 

607 

608 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  15 

6  16 

6  18 

6  19 

9 

20 

18 

6  11 

6  12 

6  12 

6  12 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

622 

623 

625 

626 

627 

11 

08 

28 

6  15 

6  16 

6  17 

6  18 

6  19 

6  21 

622 

6  24 

625 

6  27 

628 

680 

6  81 

683 

685 

687 

12 

51  8 

28 

620 

6  21 

622 

623 

625 

6  27 

628 

6  30 

6  82 

634 

686 

688 

689 

641 

643 

646 

14 

808 

Not.    2 

6  2G 

627 

6  28 

629 

6  31 

683 

685 

687 

6  89 

6  41 

6  43 

6  45 

6  47 

649 

652 

6  55 

16 

03 

7 

6  31 

682 

6  82 

6  34 

6  36 

638 

6  40 

6  42 

6  45 

6  47 

650 

0  52 

655 

6  61 

700 

703  1 

17 

29 

12 

636 

688 

6  38 

6  40 

6  42 

6  44 

6  47 

6  49 

6  52 

654 

6  57 

700 

702 

705 

708 

7  11 

18 

48 

17 

6  41 

648 

6  44 

6  46 

6  49 

6  51 

654 

6  57 

6  59 

7  02 

705 

706 

7  11 

7  14 

7  18 

7  21 

19 

58 

22 

6  46 

6  48 

6  50 

6  62 

655 

6  57 

700 

708 

706 

709 

7  12 

7  16 

7  19 

722 

726 

780 

20 

598 

27 

6  51 

6  53 

655 

6  57 

700 

7  03 

706 

709 

7  12 

7  15 

7  19 

723 

7  26 

729 

784 

788 

21 

518 

Dec     2 

656 

658 

700 

702 

7  05 

708 

7  11 

7  14 

7  17 

720 

7  24 

728 

782 

736 

7  41 

7  44  ' 

22 

82 

7 

700 

703 

705 

7  07 

7  10 

7  13 

7  17 

720 

723 

7  27 

7  81 

7  85 

739 

743 

748 

7  52 

28 

02 

12 

704 

7  07 

7  10 

7  11 

7  15 

7  18 

7  21 

7  25 

728 

7  82 

7  86 

7  40 

7  44 

7  49 

753 

758 

23 

20 

17 

707 

7  10 

7  13 

7  15 

7  18 

7  21 

725 

728 

7  32 

785 

7  40 

7  44 

7  48 

753 

7  57 

802  > 

23 

27 

22 

7  10 

7  13 

7  16 

7  18 

7  21 

7  24 

727 

7  31 

785 

788 

7  42 

7  47 

7  61 

765 

800 

805 

28 

228 

27 

7  12 

7  15 

7  18 

7  20 

723 

7  26 

729 

733 

7  37 

7  40 

7  44 

7  48 

7  62 

756 

802 

807* 
806 

2S 

058 

Jan.     1 

7  13 

7  16 

7  19 

7  22 

7  25 

7  28 

7  81 

7  85 

789 

7  42 

7  46 

750 

7  54 

7  69 

803 

rt* 


lABLE  10.— MEAN  LOCAL  TIME  OF  SUK  SET. 


509 


• 

N(nih  T^iitude. 

Declina- 
tion. 

Approx. 
date. 

. 

87° 

88° 

89° 

40° 

41° 

42*» 

43° 

440 

45P 

46° 

470 

48P 

49**   1   50° 

1 

61° 

bap 

o 

/ 

h.  m. 

h.  m. 

h.m. 

A.m. 

Jl  ffi. 

h.  m. 

K,m. 

A.  m. 

h.  m. 

h,  tn. 

A.  m. 

h.fn. 

A.m. 

iLfn, 

hm  m. 

h.  171. 

28 

08S 

Jan.    1 

464 

4  61 

448 

445 

442 

4  39 

4  86 

483 

429     426 

4  21 

4  17 

4  13 

409 

404 

8  69 

22 

84 

6 

468 

466 

463 

460 

4  47 

4  45 

4  42 

488 

4  84 

4  31 

4  27 

423 

4  19 

4  15 

4  10 

4  05 

21 

63 

11 

604 

6  01 

458 

465 

4  52 

4  49 

4  46 

4  43 

4  39 

486 

4  33 

429 

426 

4  21 

4  17 

4  12 

21 

02 

16 

609 

606 

606 

,600 

4  57 

465 

4  52 

4  49 

4  46 

4  43 

4B9 

4  36 

482 

428 

424 

420 

20 

01 

21 

6  14 

612 

609 

606 

603 

6  01 

468 

4  55 

4  52 

4  49 

4  46 

4  43 

4  40 

486 

4  82 

429 

18 

60 

26 

6  18 

6  16 

6  14 

6  11 

608 

606 

6  04 

6  01 

4*58 

456 

453 

460 

4  47 

4  48 

440 

4  36 

17 

818 

31 

624 

621 

6  19 

617 

6  15 

6  12 

6  11 

609 

6  06 

504 

6  01 

469 

456 

4  52 

4  48 

4  46 

16 

048 

Feb.    6 

629 

627 

625 

623 

621 

6  19 

6  17 

6  16 

6  12 

5  10 

608 

606 

603 

600 

468 

466 

14 

80 

10 

636 

633 

6  81 

629 

627 

625 

6  24 

622 

6  23 

5  18 

6  16 

5  13 

6  11 

609 

606 

604 

12 

61 

16 

641 

639 

6  87 

685 

688 

632 

630 

628 

627 

625 

623 

6  21 

620 

6  17 

6  15 

6  13 

U 

06 

20 

6  46 

6  46 

6  43 

6  41 

6  40 

6  39 

638 

686 

6  35  i  5  33 

632 

680 

6  28 

526 

625 

622 

9 

16  8 

26 

6  61 

660 

648 

6  47 

6  46 

645 

6  44 

643 

6  42 

6  41 

6  39 

688 

6  37 

6  85 

584 

688 

7 

18  8 

Mar.    2 

666 

666 

664 

663 

6  52 

6  61 

650 

6  49 

6  49 

6  48 

6  47 

6  46 

6  45 

6  44 

6  43 

6  42 

5 

23 

7 

600 

600 

669 

658 

660 

668 

6  67 

666 

6  66 

656 

555 

663 

663 

6  62 

6  61 

660 

8 

26 

12 

606 

606 

605 

604 

604 

604 

604 

603 

6  03 

602 

602 

6  01 

600 

600 

600 

659 

1 

27  8 

17 

6  10 

-609 

609 

609 

609 

609 

608 

608 

608 

6C8 

6  0S 

608 

6  07 

6  07 

607 

607 

0 

82  N 

22 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  14 

6  15 

6  15 

6  15 

6  15 

6  15 

6  16 

6  15 

6  15 

6  16 

2 

80  N 

27 

6  19 

6  19 

6  19 

6  19 

6  19 

620 

6  20 

621 

6  21 

622 

6  22 

623 

623 

6  24 

6  24 

6  24 

4 

26N 

Apr.     1 

623 

6  24 

624 

6  24 

625 

626 

627 

627 

628 

6  28 

629 

6  30 

6  81 

6  82 

688 

6  33 

6 

21 

6 

627 

628 

629 

629 

6  80 

6  81 

632 

683 

684 

635 

636 

6  87 

688 

688 

6  40 

6  41 

8 

18 

11 

682 

633 

634 

6  84 

635 

636 

687 

689 

6  40 

6  41 

6  43 

644 

6  46 

6  46 

6  48 

650 

10 

01 

16 

686 

6  87 

689 

6  39 

6  40 

6  42 

643 

6  45 

6  46 

6  48 

650 

6  51 

663 

665 

666 

658 

11 

46 

21 

6  41 

6  42 

643 

6  44 

6  46 

6  47 

6  49 

6  61 

663 

666 

6  67 

6  69 

7  01 

703 

705 

707 

18 

26N 

26 

646 

646 

6  47 

6  49 

6  61 

663 

665 

6  67 

6  69 

7  01 

703 

706 

708 

7  10 

7  12 

7  15 

14 

69N 

Hay    1 

6  49 

6  61 

663 

654 

666 

668 

700 

708 

705 

707 

7  10 

7  13 

7  16 

7  18 

720 

724 

16 

27 

6 

664 

666 

6  57 

669 

7  01 

704 

706 

709 

7  11 

7  14 

7  17 

720 

728 

725 

728 

782 

17 

48 

11 

6  68 

700 

702 

704 

707 

709 

7  12 

7  16 

7  17 

720 

723 

727 

780 

7  82 

786 

740; 

19 

02 

16 

702 

704 

706 

709 

7  11 

7  14 

7  17 

720 

7  23 

726 

730 

783 

7  87 

7  40 

7  44 

7  48 

20 

04 

21 

706 

709 

7  11 

7  13 

7  16 

7  19 

722 

725 

7  23 

7  82 

735 

739 

748 

7  46 

7  61 

766 

21 

06 

26 

7  10 

7  13 

7  16 

7  18 

7  21 

7  24 

7  25 

7  81 

7  34 

7  87 

7  41 

745 

7  49 

768 

7  67 

802 

21 

68N 

81 

7  14 

7  17 

720 

722 

726 

729 

782 

786 

7  39 

748 

7  47 

7  61 

765 

769 

804 

809 

22 

81  N 

June   6 

7  17 

720 

7  22 

726 

728 

781 

7  33 

788 

742 

7  46 

760 

765 

7  59 

808 

808 

8  12 

28 

00 

10 

720 

723 

726 

728 

7  31 

7  84 

7  87 

7  41 

7  45 

7  49 

764 

768 

803 

8  07 

8  12 

8  17 

23 

18 

16 

722 

726 

728 

7  81 

734 

788 

741 

746 

7  49 

753 

7  67 

802 

806 

8  11 

8  16 

8  21 

28 

26 

20 

723 

726 

729 

782 

7  86 

789 

7  43 

7  47 

7  61 

764 

7  69 

804 

806 

8  13 

8  18 

823 

28 

24 

26 

7  24 

727 

780 

733 

7  37 

7  40 

7  44 

7  47 

7  61 

765 

800 

804 

809 

8  14 

8  20 

8  24 

28 

12N 

80 

7  24 

7  27 

780 

788 

7  37 

7  40 

743 

7  47 

7  61 

765 

7  59 

804 

808 

8  14 

8  19 

826 

22 

60N 

July    6 

7  24 

727 

780 

783 

787 

7  40 

743 

7  47 

7  61 

755 

769 

803 

808 

8  13 

8  18 

823 

22 

17 

10 

722 

726 

728 

7  81 

784 

788 

741 

746 

7  49 

7i:2 

766 

8  01 

805 

8  10 

8  15 

8  19  ; 

21 

86 

16 

720 

723 

726 

729 

732 

785 

739 

7  42 

7  45 

7  49 

7  53 

7  57 

8  01 

806 

8  10 

8  16 

20 

44 

20 

7  17 

720 

728 

726 

729 

7  32 

7  85 

788 

7  41 

7  45 

7  48 

7  52 

766 

8  01 

806 

8  10 

19 

44 

26 

7  13 

7  16 

7  19 

722 

726 

727 

780 

783 

786 

7  89 

7  43 

7  47 

760 

764 

768 

802 

18 

86N 

80 

709 

712 

7  16 

7  17 

720 

722 

725 

728 

7  81 

7  83 

7  37 

7  40 

7  43 

7  48 

7  62 

766 

17 

20N 

Aug.    4 

704 

707 

709 

7  12 

7  14 

7  16 

7  19 

7  21 

7  24 

727 

780 

783 

7  86 

7  40 

7  44 

7  47 

16 

67 

9 

669 

7  02 

704 

706 

708 

7  10 

7  12 

7  16 

7  17 

7  19 

7  22 

725 

7  27 

7  82 

786 

788 

14 

28 

14 

663 

665 

6  57 

700 

702 

704 

706 

708 

7  10 

7  12 

7  15 

7  16 

720 

728 

7  26 

728 

12 

63 

19 

6  47 

6  49 

6  61 

663 

656 

6  57 

668 

700 

702 

704 

706 

707 

7  10 

7  18 

7  15 

7  18 

11 

IS 

24 

6  40 

6  42 

6  44 

6  46 

6  48 

6  49 

650 

6  62 

664 

666 

6  57 

668 

7  01 

7  03 

7  05 

707 

9 

29N 

29 

683 

635 

686 

688 

6  40 

6  41 

642 

648 

646 

6  46 

6  48 

6  49 

6  51 

6  62 

654 

666 

7 

40N 

8«pt.    8 

628 

629 

680 

680 

682 

682 

683 

686 

686 

6  37 

688 

6  89 

6  49 

6  42 

6  43 

6  46 

6 

49 

8 

620 

6  21 

6  22 

622 

623 

6  24 

626 

626 

6  26 

6  27 

628 

6  29 

680 

6  31 

6  82 

688 

8 

66 

13 

6  12 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

6  20 

6  21 

6  22 

2 

00 

18 

603 

604 

606 

606 

606 

606 

607 

607 

6  07 

608 

608 

608 

609 

0  09 

609 

6  10 

0 

03N 

28 

666 

6  67 

6  57 

668 

568 

558 

668 

668 

658 

668 

558 

668 

668 

558 

668 

668 

1 

648 

28 

6  49 

6  49 

6  49 

6  49 

6  49 

6  49 

6  49 

648 

6  48 

6  48 

6  48 

648 

6  47 

6  47 

6  47 

6  46 

8 

61  8 

Oct     8 

641 

6  41 

6  41 

6  41 

641 

•6  40 

6  40 

639 

689 

638 

63S 

6  87 

6  37 

6  86 

686 

685 

6 

46 

8 

633 

533 

533 

683 

633 

632 

6  81 

680 

630 

6  29 

5  28 

627 

626 

625 

6  24 

6  24 

7 

40 

13 

626 

5  26 

626 

625 

624 

623 

522 

6  21 

6  20 

6  19 

5  17 

5  16 

6  15 

6  15 

6  14 

6  12 

9 

81 

18 

6  19 

6  19 

6  19 

6  18 

5  17 

6  16 

6  15 

6  18 

6  12 

6  11 

609 

5  08 

606 

6  05 

6  03 

6  01 

11 

18 

23 

6  13 

5  12 

6  11 

6  11 

6  10 

6  07 

606 

604 

6  03 

6  01 

500 

458 

456 

455 

463 

4  61 

18 

028 

28 

607 

606 

6  05 

604 

602 

600 

469 

4  67 

466 

4  53 

4  51 

4  49 

4  47 

4  46 

4  44 

4  41 

14 

40  8 

Not.    2 

602 

600 

4  59 

458 

466 

454 

4  52 

460 

4  48 

4  46 

443 

4  41 

4  89 

486 

4  83 

4  81 

16 

12 

7 

4  67 

455 

4  54 

453 

4  51 

4  48 

4  46 

4  44 

4  41 

4  39 

4  87 

484 

4  31 

429 

4  26 

423 

17 

88 

12 

463 

4  51 

4  49 

4  48 

4  45 

4  43 

4  41 

438 

435     433 

480 

427 

4  24 

422 

4  19 

4  16; 

IB 

66 

17 

4  49 

4  48 

4  46 

4  44 

4  42 

438 

436 

483 

4  30     4  27 

4  24 

4  21 

4  18 

4  16 

4  12 

408 

20 

06 

22 

4  47 

4  45 

4  43 

4  40 

438 

485 

4  32 

429 

4  26     4  23     4  20 

4  17 

4  13 

409 

405 

4  01 

21 

068 

27 

444 

4  42 

4  40 

487 

434 

4  31 

428 

425 

422 

4  19 

4  15 

4  12 

409 

406 

4  01 

3  67 

21 

668 

Dec.    2 

444 

4  41 

438 

486 

433 

430 

427 

423 

420 

4  17 

4  13 

409 

406 

4  02 

8  67 

363 

22 

86 

7 

4  44 

4  41 

438 

436 

4  32 

429 

426 

422 

4  19  1  4  15 

4  11 

408 

404 

8  59 

864 

8  61 

28 

01 

12 

4  44 

4  41 

4  38 

436 

4  32 

429 

4  26 

423 

4  19 

4  15 

4  11 

407 

4  03 

368 

864 

860 

28 

21 

17 

4  46 

4  43 

4  40 

4  37 

433 

480 

4  27 

4  24 

420 

4  16 

4  12 

4  08 

404 

8  69 

864 

850 

23 

27 

22 

448 

4  45 

442 

4  39 

486 

483 

430 

4  26 

422 

4  19 

4  15 

4  10 

406 

402 

8  57 

853 

28 

218 

27 

4  61 

4  48 

445 

442 

439 

436 

433 

429 

426 

422 

4  18 

4  14 

4  10 

405 

400 

854 

23 

088 

Jan.     1 

464 

4  61 

4  48 

445 

442 

439 

4  36 

4  83 

4  29     4  25 

421 

4  17 

4  13 

409 

404 

8  69 

510 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


North  Latitude. 

Declina- 
tion. 

^Sr 

1 

58° 

MP 

55° 

56° 

57<» 

6SP 

59° 

eop 

61° 

62° 

68° 

640 

66P 

660 

670 

esp 

o    / 

h,  171. 

hm  M. 

h.  fit. 

h.m. 

h,m. 

A.  971. 

A.  m. 

h,  fit. 

A.  m. 

A.  m. 

A.m. 

A.m. 

A.  III. 

A*  m. 

A.  in. 

1 
A.m.  1 

28  05S 

Jan.  1 

8  18 

8  19 

8  24 

8  81 

8  87 

8  45 

853 

902 

Oil 

923 

984 

9  49 

10  06 

10  27 

10  67 

22  87 

6 

8  12 

8  17 

823 

829 

885 

842 

850 

859 

907 

9  18 

929 

948 

9  67 

10  18 

10  43 

""ii"68* 

21  68 

11 

.  809 

8  14 

8  19 

825 

8  81 

888 

8  45 

864 

902 

9  11 

922 

984 

9  47 

10  06 

10  26 

1124 

2106 

16 

805 

8  11 

8  16 

822 

8  27 

833 

8  40 

8  47 

855 

9  03. 

9  11 

922 

984 

962 

10  08 

10  66 

20  07 

21 

801 

807 

8  11 

8  16 

8  21 

8  27 

883 

839 

8  47 

856 

905 

9  16 

927 

940 

955 

10  82 

18  68 

26 

754 

758 

803 

807 

•  8  13 

8  18 

823 

829 

8  87 

8  44 

8  51 

9  01 

9  11 

921 

933 

948 

17  898 

81 

7  46 

760 

7  55 

759 

803 

808 

8  12 

8  18 

8  25 

8  81 

888 

846 

854 

904 

9  14 

925 

16  18  8 

Feb.  5 

7  38 

7  41 

746 

7  49 

763 

7  57 

8  01 

806 

8  11 

8  18 

828 

880 

8  87 

8  45 

855 

904 

14  40 

10 

780 

7  83 

735 

740 

7  43 

7  47 

750 

754 

7  59 

803 

806 

8  15 

821 

827 

885 

848 

18  01 

15 

7  19 

722 

726 

727 

780 

733 

786 

7  40 

7  44 

7  49 

763 

768 

803 

809 

8  16 

822 

11  16 

20 

709 

7  11 

7  13 

7  17 

7  19 

722 

7  24 

727 

7S0 

784 

7  87 

742 

746 

760 

756 

8  01 

9288 

25 

6  57 

659 

702 

705 

706 

708 

7  11 

7  13 

7  15 

7  18 

7  21 

7  24 

728 

7  81 

785 

740 

7808 

Har.  2 

6  46 

648 

650 

6  51 

6  53 

654 

656 

6  57 

6  53 

7  01 

704 

707 

709 

7  12 

7  14 

7  19 

584 

7 

685 

686 

6  37 

638 

6  89 

6  40 

6  41 

6  43 

6  43 

645 

6  47 

6  48 

650 

6  52 

655 

6  67 

837 

12 

6  28 

628 

6  24 

625 

626 

626 

6  27 

628 

6  23 

680 

6  81 

682 

6  83 

684 

686 

687 

1398 

17 

6  11 

6  12 

6  12 

6  12 

6  12 

612 

6  12 

6  13 

6  13 

6  14 

6  15 

6  15 

6  14 

6  14 

6  15 

6  16 

020N 

22 

6  59 

5  59 

569 

559 

6  59 

658 

558 

5  57 

5  57 

5  57 

566 

555 

666 

664 

564 

655 

2  18N 

27 

6  47 

5  47 

5  46 

5  46 

5  45 

5  44 

6  43 

542 

5  41 

6  40 

589 

688 

686 

585 

584 

688 

4  15N 

Apr.  1 

535 

586 

584 

533 

5  81 

580 

529 

5  27 

525 

6  24 

623 

6  21 

6  19 

6  17 

6  16 

5  13 

609 

6 

628 

522 

620 

5  19 

5  18 

6  16 

6  14 

5  12 

5  10 

607 

605 

502 

460 

4  67 

464 

4  51 

802 

U 

6U 

6  10 

600 

607 

505 

502 

500 

4  57 

464 

4  51 

448 

445 

4  42 

488 

484 

480 

9  51 

16 

5  01 

469 

456 

454 

4  51 

448 

445 

442 

439 

485 

482 

428 

423 

418 

4  14 

406 

1185 

21 

4  49 

4  46 

443 

4  40 

4  87 

484 

430 

427 

4  24 

4  19 

4  15 

4  10 

405 

860 

862 

844 

18  16N 

26 

489 

486 

483 

429 

426 

422 

4  18 

4  13 

409 

408 

868 

863 

8  47 

889 

881 

822 

14  60N 

Ma7  1 

428 

425 

422 

4  18 

4  14 

409 

406 

859 

8  40 

848 

8  48 

885 

328 

8  20 

8  10 

800 

16  19 

6 

4  18 

4  15 

4  11 

407 

402 

8  57 

862 

8  4^ 

888 

827 

8  18 

8  10 

209 

248 

286 

17  42 

11 

409 

405 

400 

355 

8  51 

8  45 

889 

882 

8  27 

319 

812 

802 

262 

240 

226 

2  11 

18  55 

16 

4  01 

866 

8  51 

8  47 

8  42 

835 

829 

3^ 

8  14 

806 

2  67 

245 

2  81 

220 

208 

148 

19  68 

21 

358 

8  49 

344 

888 

882 

825 

8  19 

810 

802 

258 

242 

229 

2  16 

169 

188 

112 

2100 

26 

846 

842 

836 

880 

823 

8X6 

809 

260 

250 

289 

229 

2  18 

1  58 

187 

110 

015 

21  48N 

22  28N 
22  67 
28  17 

81 

June  6 
10 
15 

3  41 

887 
884 
388 

885 

8  31 
828 
827 

329 

3  25 
8  21 
320 

822 

8  18 
8  14 
8  13 

3  16 

3  11 
807 
305 

808 

• 

802 
258 
266 

8  01 

2  54 
2  49 
2  47 

260 

248 
238 
285 

2  40 

282 
2  27 
223 

228 

2  19 
2  12 
208 

2  16 

206 
158 
168 

168 

146 
185 
127 

141 

125 
112 
102 

116 

082 
028 
Doeenc 

084 

>t  set  between —  1 1 

28  26 

20 

883 

827 

820 

3  12 

304 

255 

2  46 

284 

223 

207 

1  51 

124 

0  57 

June  11 

June  2 

3toy26  ! 

28  26 

26 

833 

826 

820 

3  12 

304 

255 

246 

285 

223 

207 

151 

125 

058 

and 

and 

and 

28  UN 

80 

385 

829 

823 

8  15 

807 

258 

2  49 

288 

227 

2  12 

157 

1  S2 

106 

Julyl 

July  11 
days 

July  18 
days 

22  62N 

Joly  6 

8  40 

8  34 

328 

8  21 

8  13 

804 

2  56 

2  44 

283 

2  19 

206 

143 

121 

085 

22  21 
2140 

10 
15 

846 
860 

8  40 
3  44 

334 

338 

327 
382 

3  19 
8  25 

8  11 
8  17 

803 

309 

252 
800 

2  41 
2  51 

228 
2  89 

2  14 
226 

155 
2  10 

187 
164 

104 
128 

"'6*60" 

20  50 

20 

866 

8  51 

8  46 

3  39 

883 

8  26 

3  19 

3  10 

802 

2  62 

2  41 

227 

2  12 

160 

125 

...... ^. 

19  60 

25 

404 

859 

854 

8  48 

3  42 

886 

829 

821 

3  13 

805 

255 

2  43 

229 

2  11 

1  52 

124 

I  18  43  N 

80 

4  12 

407 

403 

3  57 

« 

3  52 

8  46 

3  40 

333 

326 

3  17 

807 

2  57 

246 

2  81 

215 

155 

17  28N 

ADg.  4 

420 

•  4  15 

4  11 

406 

4  01 

365 

360 

3  44 

887 

829 

8  21 

3  11 

802 

260 

287 

2  22 

16  06 

9 

428 

4  24 

420 

4  15 

4  11 

406 

4  01 

8  56 

350 

8  44 

887 

829 

8  21 

8  12 

800 

248  I 

14  87 

14 

4  87 

483 

429 

425 

4  21 

4  17 

4  13 

408 

403 

8  57 

8  51 

8  45 

888 

829 

323 

8  10 

18  08 

19 

4  45 

4  42 

438 

435 

482 

428 

4  24 

420 

4  16 

4  11 

405 

8  59 

868 

3  47 

888 

880 

1123 

24 

454 

4  51 

4  49 

4  46 

4  43 

440 

4  87 

483 

480 

4  24 

420 

4  15 

4  10 

404 

868 

8  51 

989N 

29 

502 

500 

4  67 

455 

4  52 

460 

4  47 

4  44 

4  41 

488 

484 

480 

425 

421 

4  16 

4  10  1 

7  51N 

8ept.8 

5  11 

509 

507 

505 

503 

500 

468 

466 

453 

4  61 

448 

4  44 

4  41 

487 

483 

429 

600 

8 

520 

518 

5  16 

5  14 

5  13 

5  11 

5  10 

508 

506 

504 

502 

458 

466 

453 

4  51 

4  47 

407 

18 

627 

526 

525 

5  24 

523 

522 

5  21 

520 

5  18 

6  17 

6  15 

5  14 

612 

6  10 

507 

605 

2  11 

18 

636 

5  86 

536 

585 

534 

534 

533 

532 

532 

5  81 

580 

628 

527 

526 

5  24 

523 

0  16N 

23 

545 

5  45 

5  44 

5  44 

5  44 

5  44 

5  43 

5  43 

5  43 

543 

5  43 

5  43 

6  42 

6  41 

5  41 

640  , 

1  428 

28 

651 

553 

553 

554 

554 

554 

555 

555 

555 

556 

556 

556 

556 

6  57 

5  57 

566  ; 

8898 

Oct.    8 

603 

G  03 

6  03 

604 

605 

605 

606 

G.07 

608 

609 

6  10 

6  10 

6  12 

6  13 

6  14 

6  16 

585 

8 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

6  21 

622 

6  24 

625 

627 

629 

6  81 

684 

7  28 

13 

620 

622 

622 

624 

626 

628 

6  29 

6  81 

683 

686 

638 

6  41 

6  42 

6  46 

6  49 

662 

920 

18 

629 

6  81 

682 

634 

6  37 

689 

6  41 

6  44 

6  47 

6  49 

6  52 

655 

658 

702 

706 

711 

1108 

28 

689 

6  41 

6  42 

6  45 

6  48 

650 

653 

656 

700 

7  03 

7  07 

7  10 

7  14 

7  19 

726 

780 

12  518 

28 

648 

6  51 

6  52 

656 

6  59 

702 

705 

709 

7  13 

7  17 

7  22 

726 

780 

787 

748 

760 

14  80  8 

Nov.  2 

658 

7  01 

7  03 

706 

7  10 

7  14 

7  18 

722 

727 

7  82 

786 

742 

748 

755 

802 

8  10 

116  03 

7 

706 

709 

7  12 

7  16 

720 

7  24 

7  29 

784 

7  89 

7  45 

750 

7  57 

808 

8  12 

820 

880 

17  29 

12 

7  15 

7  19 

7  22 

726 

7  81 

736 

7  41 

7  47 

7  62 

7  69 

806 

8  13 

8  21 

8  81 

8  41 

868 

18  48 

17 

725 

780 

783 

788 

7  43 

7  48 

754 

800 

807 

8  13 

820 

829 

888 

848 

900 

913 

19  58 

22 

734 

7  89 

742 

7  48 

753 

7  59 

8  05     8  12  1 

8  19 

828 

836 

846 

865 

909 

924 

940 

20  598 

27 

7  43 

7  48 

7  51 

7  57 

803 

8  10 

8  16 

8  24 

8  31 

8  41 

860 

902 

918 

927 

944 

10  06 

21  618 

Deo.  2 

7  49 

754 

7  59 

806 

8  12 

8  19 

826 

834 

8  43 

853 

902 

9  16 

928 

9  46 

10  06 

loss 

22  82 

7 

7  57 

802 

808 

8  14 

8  20 

828 

835 

8  44 

853 

903 

9  13 

928 

942 

10  02 

10  26 

1185 

23  02 

12 

802 

808 

8  14 

820 

827 

835 

8  42     8  52 

9  01 

9  12 

922 

988 

958 

10  15 

10  44 

Does 

23  20 

17 

807 

8  13 

8  18 

825 

8  32 

8  40 

8  48     8  57 

907 

9  18 

929 

945 

10  01 

10  24 

1100 

not 

23  27 

22 

8  10 

8  16 

8  21 

828 

835 

848 

8  51     9  01 

9  10 

9  21 

9  82 

9  49 

10  06 

10  29 

1104 

rise 

28  228 

27 

8  12 

8  18 

8  24 

8  SO 

8  37 

8  45 

853     908 

9  12 

922 

988 

9  49 

10  06 

10  27 

1102 

DecU 

to 
Jan.  2 

23  058 

,  » 

Jan.  1 

8  13 

8  19 

824 

8  81 

887 

845 

858  1  902 

1 

9  11 

928 

984 

9  49 

10  06 

10  27 

10  67 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


511 


North  Latitude. 

- 

Decli- 
nation. 

Appiox. 
date. 

580 

540 

55^ 

56° 

570 

580 

590 

60° 

61° 

62° 

GSP 

64° 

65° 

66° 

67** 

68° 

o     / 

h,  m. 

hi  tn. 

h.  m. 

h.  tn. 

h,m. 

A.  m. 

A.  fn. 

h.  fn. 

hm  m. 

h,  fn. 

h,fn. 

A.  fn. 

h,m. 

h.m. 

h,  fn. 

h,  fn. 

23  088 

Jan.  1 

854 

8  49 

843 

886 

380 

322 

8  14 

805 

2  5G 

2  44 

282 

2  17 

202 

140 

111 

22  84 

6 

400 

854 

848 

8  42 

836 

329 

8  21 

813 

804 

2  52 

2  41 

227 

2  13 

154 

180 

"""o'so* 

2158 

11 

407 

4  01 

856 

850 

344 

3  37 

880 

322 

3  14 

304 

254 

241 

2  27 

2  11 

157 

12s 

2102 

16 

4  15 

4  10 

405 

359 

354 

3  47 

341 

883 

8  26 

8  17 

308 

256 

2  45 

2  80 

2  18 

150 

20  01 

21 

4  24 

4  19 

4  14 

409 

404 

358 

3  52 

3  45 

388 

329 

322 

8  10 

300 

2  47 

282 

2  16 

18  60 

26 

482 

427 

423 

4  18 

4  14 

408 

403 

8  57 

3  51 

844 

335 

326 

3  18 

807 

255 

2  41 

17  SIS 

81 

4  42 

487 

484 

429 

425 

420 

4  15 

4  10 

405 

8  58 

3  52 

3  43 

835 

826 

8  16 

804 

16  04S 

Feb.  5 

4  52 

4  47 

444 

4  40 

486 

482 

428 

423 

4  18 

4  13 

407 

400 

853 

845 

886 

827 

14  80 

10 

5  01 

4  57 

455 

4  51 

448 

444 

4  41 

436 

432 

427 

423 

4  17 

4  10 

404 

8  57 

8  49 

12  51 

15 

5  11 

506 

506 

503 

500 

4  57 

454 

450 

4  46 

442 

438 

433 

427 

422 

4  16 

409 

U06 

20 

520 

5  17 

5  15 

5  13 

5  11 

508 

505 

503 

500 

456 

453 

448 

4  44 

4  40 

485 

480 

9  16S 

25 

5  81 

529 

627 

525 

523 

521 

5  19 

5  16 

5  14 

5  12 

503 

505 

502 

458 

454 

4  50 

7  18S 

Mar.  2 

5  40 

538 

587 

5  36 

534 

582 

531 

529 

528 

5  26 

5  24 

520 

5  18 

5  16 

5  12 

509 

628 

7 

5  49 

5  48 

5  47 

5  46 

6  44 

5  43 

542 

5  41 

5  41 

5  39 

6  87 

585 

584 

5  82 

529 

527 

825 

12 

558 

5  57 

5  57 

556 

556 

555 

555 

554 

553 

6  52 

552 

550 

550 

5  49 

5  47 

546 

1278 

17 

607 

606 

606 

6  06 

606 

606 

606 

606 

605 

6  05 

605 

605 

605 

606 

604 

604 

0  82N 

22 

6  16 

6  15 

6  16 

6  16 

6  16 

6  17 

6^17 

6  18 

6  18 

6  19 

6  19 

620 

6  21 

•6  21 

621 

6  21 

2  SON 

27 

625 

626 

626 

627 

628 

6  29 

680 

6  31 

682 

633 

684 

685 

686 

688 

688 

640 

4  26N 

Apr.  1 

684 

685 

686 

687 

639 

6  40 

642 

6  43 

645 

6  46 

6  48 

650 

6  52 

654 

6  57 

6  59 

621 

6 

643 

6  43 

645 

6  47 

6  48 

650 

6  52 

655 

6  57 

6  59 

702 

704 

706 

7  10 

7  13 

7  17 

8  18 

11 

6  52 

658 

655 

6  57 

6  59 

7  01 

704 

707 

709 

7  13 

7  16 

720 

723 

726 

7  81 

786 

10  01 

16 

700 

702 

704 

707 

7  10 

7  18 

7  16 

7  19 

722 

726 

780 

735 

7  30 

7  43 

7  49 

755 

1146 

21 

709 

7  12 

7  15 

7  18 

7  21 

7  25 

728 

782 

786 

7  40 

7  45 

750 

755 

800 

807 

•    8  14 

18  25N 

26 

7  18 

720 

7  24 

727 

7  81 

735 

739 

744 

7  49 

754 

7  59 

805 

8  11 

8  19 

826 

885 

14  59N 

May  1 

727 

780 

783 

7  87 

7  41 

7  46 

7  51 

756 

802 

8  07 

8  13 

820 

827 

886 

845 

856 

16  27 

6 

786 

7  89 

7  43 

7  47 

7  52 

7  57 

803 

809 

8  15 

8.22 

828 

8  87 

8  46 

856 

907 

920 

17  48 

11 

744 

7  48 

7  62 

7  57 

802 

8  08 

8  14 

8  21 

828 

885 

8  43 

853 

904 

9  15 

929 

945 

19  02 

16 

7  52 

756 

8  01 

8  07 

8  12 

8  19 

825 

883 

8  41 

850 

8  59 

9  10 

922 

986 

953 

10  15 

20  04 

21 

800 

804 

809 

8  16 

822 

829 

836 

8  44 

853 

9  03 

9  13 

926 

940 

956 

10  16 

10  44 

2105 

26 

807 

8  12 

8  17 

825 

8  31 

838 

8  46 

855 

904 

9  16 

9  27 

942 

958 

10  18 

10  46 

21  53K 

81 

8  15 

820 

825 

883 

8  40 

8  47 

855 

905 

9  16 

927 

9  40 

9  57 

10  16 

10  42 

11  27 

22  SIN 

June  5 

8  19 

825 

8  31 

889 

8  46 

854 

9C3 

9  14 

9  24 

9  87 

9  51 

10  11 

10  82 

1166 

28  00 

10 

8  24 

880 

8  86 

844 

8  51 

9  00 

9  10 

9  21 

9  32 

9  46 

10  01 

10  23 

10  47 

11  41 

23  18 

15 

828 

884 

8  40 

8  47 

855 

904 

9  14 

926 

986 

9  51 

10  07 

10  81 

10  57 

Does  not  set  between—   | 

23  26 

20 

880 

885 

842 

8  49 

8  57 

906 

9  16 

928 

989 

954 

10  10 

10  85 

U  03 

June  11 

June  2 

May  26 

23  24 

25 

880 

8  87 

8  43 

8  51 

858 

908 

9  17 

929 

9  40 

954 

10  09 

10  84 

11  02 

and 

and 

alid 

28  12N 

80 

8  81 

838 

844 

8  51 

8  59 

908 

9  17 

928 

9  89 

954 

10  09 

10  83 

10  57 

July  1. 

July  U; 
days. 

July  18; 
days. 

22  SON 

July  5 

829 

885 

8  41 

848 

856 

904 

9  13 

924 

9  24 

9  48 

10  02 

10  24 

10  43 

11  81 

22  17 
21  35 

10 
15 

826 
821 

8  32 
827 

8  38 
833 

8  45 
8  39 

8  52 
8  46 

900 
853 

908 
9  01 

9  18 
9  10 

9  28 
920 

9  40 
9  81 

954 
9  43 

10  12 
959 

10  81 
10  15 

1103 
10  87 

"ii'ii' 

20  44 

20 

8  15 

8  21 

827 

8  83 

8  39 

8  46 

853 

9  01 

9  10 

9  20 

9  31 

9  46 

10  01 

10  18 

10  44 

"ii'24' 

19  44 

25 

808 

8  13 

8  18 

822 

829 

835 

8  42 

850 

858 

908 

9  17 

930 

9  43 

9  57 

10  15 

10  38 

18  86N 

80. 

800 

805 

8  10 

8  15 

8  20 

826 

8  32 

889 

8  46 

854 

904 

9  14 

9  24 

988 

908 

10  12 

17  20N 

Aug.  4 

7  51 

766 

800 

805 

809 

8  15 

820 

B26 

883 

8  41 

8  48 

8  57 

9  07 

918 

981 

9  46 

15  57 

9 

742 

7  46 

760 

754 

758 

803 

8  07 

8  13 

8  19 

825 

832 

8  40 

8  49 

858 

909 

922 

14  28 

14 

732 

786 

7  89 

7  42 

7  46 

750 

7  51 

759 

804 

8  10 

8  16 

828 

8  81 

886 

8  48 

858 

12  58 

19 

722 

7  24 

7  27 

7  30 

733 

737 

7  41 

7  45 

7  49 

754 

759 

805 

8  11 

8  18 

826 

888 

11  13 

24 

7  10 

7  13 

7  15 

7  10 

7  21 

725 

728 

7  31 

7  35 

789 

7  43 

748 

7  53 

758 

804 

8  11 

9  29N 

29 

6  59 

7  01 

703 

7C5 

7  07 

7  10 

7  13 

7  16 

7  19 

722 

725 

7  80 

734 

788 

748 

749 

7  40N 

8ept.8 

6  47 

6  49 

6  51 

652 

654 

656 

658 

7  01 

708 

706 

708 

7  12 

7  16 

7  19 

728 

728 

5  49 

8 

6  35 

6  37 

6  38 

6  39 

6  41 

642 

6  44 

6  46 

6  47 

6  49 

6  51 

655 

6  57 

700 

70S 

707 

855 

13 

623 

6  24 

625 

6  26 

6  27 

629 

680 

6  31 

632 

684 

685 

687 

688 

6  41 

648 

655 

200 

18 

6  11 

6  12 

6  12 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

620 

621 

628 

6  24 

0  03N 

23 

559 

5  59 

5  59 

5  59 

5  59 

600 

600 

600 

600 

600 

6  00 

6  01 

602 

602 

602 

608 

1  548 

28 

5  47 

6  47 

5  46 

5  46 

5  46 

545 

545 

5  45 

6  44 

5  44 

543 

543 

5  43 

542 

542 

541 

8  518 

Oct.   8 

535 

535 

534 

533 

582 

5  31 

581 

580 

529 

528 

5  26 

5  25 

525 

523 

522 

520 

5  46 

8 

523 

522 

5  21 

520 

5  19 

6  17 

5  16 

5  15 

6  13 

5  11 

5  10 

506 

506 

504 

602 

469 

740 

13 

5  11 

5  10 

509 

607 

506 

504 

502 

500 

458 

455 

453 

460 

4  48 

446 

442 

489 

9  81 

18 

5  01 

4  59 

4  57 

465 

458 

450 

448 

4  46 

4  43 

4  40 

4  87 

433 

4  31 

427 

422 

418 

11  18 

23 

4  49 

448 

4  45 

4  44 

4  41 

438 

4  36 

482 

428 

4  24 

4  21 

4  16 

4  13 

406 

408 

3  57 

13  028 

28 

438 

4  37 

434 

4  31 

428 

425 

422 

4  18 

4  14 

409 

405 

400 

355 

860 

843 

886 

14  408 

Nov.  2 

429 

4  26 

423 

4  19 

4  16 

4  11 

408 

404 

859 

355 

8  49 

844 

3  87 

8  81 

325 

S  16 

16  12 

7 

420 

4  17 

4  14 

4  10 

405 

402 

3  57 

8  52 

3  47 

341 

835 

828 

322 

8  18 

805 

255 

17  88 

12 

4  12 

4  09 

405 

4  01 

356 

3  51 

8  46 

3  40 

335 

328 

322 

8  14 

305 

256 

246 

284 

18  55 

17 

404 

4  01 

3  57 

3  52 

8  47 

3  41 

886 

829 

3  23 

3  16 

308 

2  59 

2  51 

289 

227 

2  12 

20  05 

22 

358 

3  53 

8  49 

8  43 

338 

882 

3  26 

3  19 

3  13 

304 

256 

2  46 

286 

283 

209 

150 

21058 

27 

3  52 

3  48 

8  43 

8  37 

382 

825 

3  18 

3  10 

3  01 

255 

2  46 

234 

223 

208 

149 

127 

21558 

Dec  2 

8  48 

8  44 

888 

382 

327 

8  19 

3  12 

804 

2  57 

2  47 

237 

2  24 

2  11 

152 

181 

108 

22  85 

7 

845 

8  40 

825 

828 

822 

3  14 

307 

258 

2  49 

238 

227 

2  12 

1  57 

140 

1  12 

085 

28  04 

12 

3  44 

8  89 

888 

827 

320 

8  12 

305 

255 

2  46 

284 

223 

207 

1  51 

129 

058 

Does 

.23  21 

17 

8  44 

388 

882 

826 

8  19 

8  11 

803 

254 

2  44 

282 

220 

204 

1  47 

124 

0  49 

not 

28  27 

22 

8  47 

8  41 

836 

829 

822 

8  14 

306 

256 

2  47 

285 

223 

206 

1  49 

126 

0  49 

rise 

23  218 

27 

8  49 

843 

387 

8  81 

324 

8  16 

806 

259 

2  49 

287 

225 

209 

152 

180 

056 

Dec.  11 

to 
Jan.  2. 

23  038 

Jan.   1 

854 

8  49 

343 

836 

880 

822 

3  14 

806 

i 

266 

2  44 

282 

2  17 

202 

1  40 

1  11 

512 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


^'^l'-  AB-ox 


tion. 


28  058 
,22  37 

2156 

2108 

20  07 
,18  58 
117  896 

1613S 
14  40 
13  01 
1116 
9  28S 

7  30S 
534 

8  37 
139S, 
0  20N 
218N 

416N 

609 

802 

9  51 
1136 

13  15N 

14  SON 
1619 

17  42 

18  55 

19  58 
2100 
2148N 

22  28N 

22  57 
2317 
28  26 

23  25 
2314N 

22  52N 
22  21 
2140 

20  50 
19  50 
18  48N 

17  28N 
16  06 
14  87 

18  08 
1123 

9  89N 

7  51N 
600 
407 
211 
015N 
142S 

8  89S 
585 
728 
920 

1106 
12  51S 

14  SOS 

16  08 

17  29 

18  48 

19  58 

20  598 

21618 

22  32 
28  02 

23  20 
23  27 

123  228 


date. 


Jan. 


1 
6 
11 
16 
21 
26 
81 


Feb.  5 
10 
15 
20 
25 


Mar. 


I 


23  05S 


Apr. 


May 


2 
7 
12 
17 
22 
27 

1 
6 
11 
16 
21 
26 

1 
6 
11 
16 
21 
26 
31 


June  5 
10 
15 
20 
25 
80 

July  5 
10 
15 
20 
25 
80 


Aug. 


4 
9 
14 
19 
24 
29 


Sept.  8 
8 
13 
18 
23 
28 

Oct.    3 

8 
13 
18 
23 
28 

Nov.  2 

7 
12 
17 
22 
27 


12 
17 
22 
27 

Jan.  1 


North  lAxtitude, 


690 


70° 


A.  tit. 
Riaes 
Jan.  11 
11  52 
1105 
10  35 
10  05 
939 

9  15 
853 
8  29 
8  07 
7  45 

7  22 
6  59 
6  88 
6  16 
54 
31 


Tjo 


72° 


h.  m.     h.  nt. 

Sun  does  not 

Nov.27  Nov.22 

to         to     I 

Jan.  16  Jan.  21 

11  03 

10  26 

956 


I 


5 
5 


5 
4 

4 
4 
8 
8 


09 
47 
24 
01 
87 
18 


2  47 
220 
1  50 
1  18 


9  28 
908 
888 
8  14 
7  80 

7  26 
702 
6  39 
6  16 
553 
529 


10  56 
10  16 

9  48 
9  14 
848 
822 
7  56 

7  81 
706 
6  41 
6  16 
5  52 
5  26 


h,  tn.  h.  in.  h,  ffi.  I  h.  m.  h.  m. 
rise —  Sun  does  not  rise  between— 
Nov.lfi  Nov.  14i Nov.  10 Nov.  6 Nov.  4lNov 

to       and  I  and      and      and 
Jan.  26|7an.29:  Feb.  2:  Feb.  6:  Feb.  9jFeb 
77     I     85          93     I     98         103 
days. '  days .  days.    days.    days. 
11  18   


11  38 
10  44 

10  03 
9  28 
858 
8  SO 
802 


7  85 
7  09 
6  43 
6  18 
52 
25 


5 
5 


5 
4 
4 
3 
3 


06 
42 
18 
53 

28 


3  01 

2  33 
202 
1  24 
0  25 


5 
4 
4 
3 
3 
2 


08 
87 
12 
45 
17 
48 


2  15 
1  37 
0  48 


00 
82 
05 
85 
8  05 
2  33 


55 
05 


Son  does  not  set  between — 


May21Mayl6;Mayl2 

and  I  and      and 
July23jJuly27;'july31; 


64 
days. 


78 
days. 


81 
days. 


May 

and 
Aug.  4; 

days. 


r30        74®        75°    I    76° 


77° 


78*» 


10  28 
9  44 
9  11 
889 
809 


11  03 

10  08 

925 

8  51 

8  18 


11  53 

10  31 

9  43 

9  03 

8  28 


7  40 
7  13 
6  45 
6  18 
5  50 
5  22 


7  47 
7  17 
6  48 
6  19 
5  49 
5  20 


bo 
22 
51 
19 
5  48 
5  17 


4 

4 
3 
3 
2 
2 


55 
26 
68 
25 
52 
13 


5  01 
4  19 

3  49 
3  12 
2  81  ! 

1  48 


4 

4 
3 
2 
2 
1 


45 
12 
89 
58 
13 
08 


11  28 

10  11 

9  18 

840 

803 
7  28 
6  54 
6  21 
5  47 
5  14 

4  40 
3  53 
3  26 
40 
47 


2 
1 


125      0  37' 


Sun  does  not  set  between — 
9|May  5  May  2'Apr.28Apr.25|Apr 

and  I  and  |  and  |  and 
Aug.  8;  Aug.12:  Aug.l5;'Aag.l8|Aug 


044 
1  29 


2 
2 
2 
3 
3 
4 

4 

4 
5 
5 
5 
6 


04 
35 
58 
20 
48 
03 

23 
43 
02 
20 
39 
59 


0  51 

1  41 

2  16 

2  45 
8  10 
8  84 

3  57 


4 

4 
4 
5 
5 
5 


18 
59 
59 
19 
39 
59 


6  17 
6  35 

6  55 

7  15 
7  36 

7  57 

8  19 

8  42 

9  06 
9  31 
9  58 

10  34 


6  18 
6  39 
59 
20 
42 


1 
1 
2 
2 
3 


09 
57 
20 
56 
25 


3  49 


23 
10 
44 
3  13 
3  40 


1 
2 
2 


4 

4 
4 

5 
5 
5 


12 
83 
56 
17 
38 
59 


4 

4 
4 
5 
6 
6 


06 
29 
63 
15 

3H 
00 


6 

7 
7 


8  a5 

8  29 

8  55 

9  23 
9  54 

10  31 


6  21 

6  42 

7  04 
7  26 

7  50 

8  14 

8  40 

9  10 
9  42 

10  22 


6  22 

6  45 

7  OH 
7  82 

7  58 

8  25 

8  51 

9  28 

10  09 

11  16 


I 


Dec.  2  ISun  does  not  rise  between — 
7  Pec.  8  Nov.27  Nov.22  Nov 
and   >  and  I  and    |   and 
Jan.lO;  Jan.l6;'Jan.21;  Jan 


89 
days. 


51 
days. 


61 
days. 


69 
days. 


96 
days. 


days. 


110 
days. 


116 
days. 


0 
1 
2 
8 


40 
44 

26 
00 


8  30 


1  00 

2  05 

2  44 

3  18 


1  35 

2  26 

3  06 


0  44 
2  01 
2  45 


3 
4 
4 
5 
5 


57 
22 
48 
12 
36 


6  00 

6  23 

6  48 

7  13 

7  39 

8  07 

8  38 

9  11 
9  54 

11  10 


48 
16 
44 
10 
26 
01 


3  37 

408 

4  38 

506 

581 

3 
4 
4 

5 
5 


24 
00 
33 
03 
83 


6  01  ;    6  03 


I 


6  26 

626 

6  52 

6  52 

7  19 

7  19 

7  47 

7  47 

8  18 

8  18 

8  52 

8  52 

6  81 


7 
7 


02 
34 
8  07 

8  49 

9  85 


9  33 
10  25 


10  04     10  45 


Sun  does  not  rise  between — 
1>4Nov.14Nov.10Nov.  GINov. 

and  I  and  |  and   |  and 
25llan.29:  Feb.  2:  Feb.  6;  Feb.  9i 


80° 


82° 


h.  m.     h.  m.     h.  tn.  \  h.  tn. 
Sun  does  not  ri^  between — 


1  Oct.  28  Oct.  23 
and  I  and  I  and 
.11:  Feb.l4;  Feb.20: 


110 
days. 


121 
days. 


10  36  ' 
9  38 

854 


10  10 
9  12 


Oct.  ITlOct 

and 

Feb.26; 

133 

days. 


8  13 
7  34 
6  57 
6  21 
46 
09 


6 
6 


825 
7  41 
02 
22 
43 
06 


7 
6 
5 
5 


4  32 
8  58 
3  10 
2  18 
1  04 


4  24 
8  40 
2  51 
1  46 


10  06 

856 
800 
7  11 
6  25 
588 
4  61 

400 
808 
147 


9  52 
8  82 
7  28 
629 
5  81 
4  81 

3  23 
1  54 


Sun  does  not  set  between— 


22iApr.  19 
and      and 

22;!Aug.24; 
128    I    128 
days.    days. 


Apr.  14 

and 
Auc^; 

days. 


i  Apr 


1  27 

2  37 


8 
3 
4 
4 

5 
6 


08 
48 
25 
57 
31 
03 


6  34 


7 

7 


08 
43 

8  20 

9  08 
10  15 


1  55 

2  49 
8  86 
4  17 
4  M 
629 
6  04 

6  88 

7  15 

7  55 

8  41 

9  36 


1  54 

3  03 
866 

4  42 

5  25 

6  08 

6  51 

7  37 

8  28 

9  32 


1  58 
8  20 


4 
5 


28 

18 


6  12 

7  08 

8  09 

9  24 


Run  does  not  rise  between — 


77 
days. 


85 
days. 


93 
days. 


98 
days. 


I  I 

Sun  does  not  rise  between — 
4|Nov.  1  Oct.  28,Oct.  23:Oct.  lllOct.  12 
and  I  and      and      and 
Feb.ll;  Feb.14;  Feb.20;  Feb.26jMar.  8;  Mar.  8;  Mar.l3; 


103 
days. 


110 
days. 


121 
days. 


183 
days. 


84« 


86° 


88° 


90° 


h.  m.     h.  n.     h.  m.     h.  tn. 
3un  does  not  rise  between — 


12 
and 

Mar.  3; 
143 

days. 


Oct.   7  Oct 

and 
Mar.  8; 

153 

days. 


Sept27 
and  I  and 
Mar.13;  Mar.l8; 


164 
days. 


178 
days. 


I 


9  83 

7  66 
6  86 
5  18 

8  55 

2  05 


9  22 

.......  ....... 

6  50 
4  63 
2  30 

7  32 
3  30 



Sun  does  not  set  between— 


Apr. 

and 
Sept.4|Sept.9; 

150 

days, 


8|Mar.29 
and      and 


Mar.24 
and 


60 
days. 


Septl5;  9ep(.20; 


171 
days. 


181 
days. 


Mar.l9( 

and 

Sept.26; 

192 

days 


2  08 
360 

5  07 

6  20 

7  86 
9  10 


2  SO 
4  44 
6  85 

8  40 


3  29 
7  21 


Oct.    7 
and      and 


Oct.   1 
and 


143 
days. 


153 
days. 


164 
days. 


Sept.27 
and 

Mar.18; 

173 

days. 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 
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Decll- 
i  na- 
;  tlon. 

Approz. 
date. 

Xorth  Latitude. 

1 

69° 

70° 

710 

72° 

780 

740 

75° 

76° 

770 

78° 

80° 

82° 

84° 

86° 

88° 

90° 

1 

o     / 

23  088 
22  34 
2158 
2102 
20  01 

18  50 
17  318 

16  048 
,14  30 

12  51 
1106 

9168 

1  7188 

i  528 
325 
1278 

1  0  82N 

'  2  30N 

4  26N 

6  21 
813 

10  01 
.1146 

13  25N 

14  60N 

16  27 

17  48 

19  02 

20  04 
2105 
2158N 

22  81K 
28  00 
2318 

23  26 
2324 
2312N 

22  50N 
2217 
2135 
20  44 
19  44 

18  86N 

17  20N 
16  67 
14  28 

12  53 
1118 

'  9  29N 

7  40N 

5  49 
855 
200 

0  03N 
1548 

8  518 
546 
740 

<  9  31 
1118 

13  028 

Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 

Mar.  2 

7 
12 
17 
•22 
27 

Apr.   1 
6 
11 
16 
21 
26 

May  1 

6 
11 
16 
21 
26 
81 

June  5 
10 
15 
20 
25 
80 

July  5 
10 
15 
20 
25 
80 

Aug.  4 
9 
14 
19 
2i 
29 

Sept.  8 
8 
13 
18 
23 
28 

Oct.    8 

8 
13 
18 
28 
28 

A.  m. 

Rises 

Jan.  11 

084 

1  24 

1  52 

2  24 
250 

8  16 
8  40 
402 
428 
444 

506 

5  25 
544 

6  04 
623 

6  42 

7  02 

7  21 
740 

8  01 
823 
8  44 

907 

985 

10  02 

10  40 

h,  m. 

Sund 
Nov.27 

to 
Jan.  16 

1  25 
208 

2  84 

803 
8  29 
8  53 
4  16 
488 

502 
523 
543 
604 
6  24 

6  44 

705 

7  26 

7  47 
809 
832 

8  57 

924 
954 

10  81 

11  43 

h,  m.     h.  m. 
oes  not  rise— 
Nov.22Nov.U 

to         to 
Jan.  21  Jan.  2S 

h.  m. 
Sundc 
Nov.14 

and 
Jan.  29; 

77 
days. 

1  03 

2  06 

h.  m.     h.  m,     h.  m. 
>es  not  rise  between — 
Nov.lO  Nov.  6  Nov.  4 

and  1  and      and 
Feb.  2;  Feb.  6;  Feb.  9; 

85         98         98 
days.    days.    days. 

h,  m.     h.  tn.    h.  fn     h.  m.     h.  m.     h.  m.     h.  m.     h,  m. 
Sun  does  not  rise  between—   Sun  does  not  rise  between— 
Nov.  1  Oct.  28  Oct.  23  Oct  17  Oct.  12  Oct.   7  Oct.    1  Sept27 

and      and  1  and      and      and      and      and      and 
Feb.ll;  Febl4;  Feb.20;  Feb.26;  Mar.  3;  Mar.  8;  Mar.l3;  Mar.18; 

103         110        121        133        143        158        164         173 

days.    days.    days.    days.    days.    days.    days.    days. 

'            1 

184 
2  14 

2  47 

3  16 
344 
409 
488 

4  57 

5  19 

5  41 
608 

6  24 
646 

708 

7  80 

7  52 

8  17 

8  43 

9  11 

940 

10  14 

11  17 

038 

1  48 

229 
302 
388 
400 
426 

4  52 
6  16 

5  40 
608 

6  25 

6  48 

7  12 
736 
800 
827 
855 
926 

10  08 
10  65 

1  82 

088 
200 
2  47 
826 
4  01 

4  33 
503 
682 
600 
628 

6  57 

7  26 

7  57 

8  29 
905 

9  49 
11  02 

.  k . . . .  • 

1 

2  45  '    2  2fi 

1  13 
223 
8  10 
350 

4  26 
4  58 
529 
600 

6  80 

7  01 

7  33 
807 
843 
925 
10  18 

1 

8  19 
850 
4  18 

4  46 

5  12 
587 
602 

•  6  26 

6  50 

7  16 
7  42 
808 
886 

9  08 

808 
889 
4  10 

4  41 
508 
585 

6  01 
627 
654 

7  21 

7  49 

8  17 
8  49 
0  as 

1  87 

2  50 
337 

4  16 
4  62 
526 
559 

6  82 

7  06 

7  40 

8  18 
900 
946 

11  07 

042 
224 

8  81 

406 
445 
622 
650 

6  84 

7  11 

7  48 
828 

9  14 
10  22 

1 

1 

• 

2  29 

886 
427 
5  14 

5  57 

6  41 

7  26 

8  18 
909 

10  25 

' 

2  42 
8  57 
468 
654 
650 
7  47 

8 -52 
10  24 

1 
] 

3  00 
483 
5  49 

7  06 

8  25 

10  18 

3  37 

5  89 

7  88 

10  02 

:::::::::  :::!i 

509 
9  16 

Rises 
Mar.l9 

1 

! I 

1 

1 

; 

9  45     10  12 
10  82     11  84 

1                 ; 

1 

1 

1 

! 

1 

' 

'... 

' 

1 

1 

1 

1 

1 

1 

1 

Sundc 
May  21 
and 
July28; 

64 
days. 

lesnot 
May  16 

and 

July27; 

73 

days. 

set  bet^ 
May  12 

and 

Jaly31; 

81 

days. 

veen— 
May  9 

and 
Aug.  4; 

days. 

Sundc 
May  5 

and 

Aug.  8; 

96 

days. 

)esnot 

May  2 

and 

Aug.12; 

days. 

set  beti; 
Apr.  28 

and 
Augl5; 

110 
days. 

?een— 

Apr.  25 

and 

AugOS; 

116 

days. 

Sundc 
Apr.  22 
and 
Aug.22: 

days. 

tesnoti 
Apr.  19 

and 
Aug.24; 

days. 

Betbetv 
Apr.  14 

and 
Auff.29; 

188 
days. 

reen — 

Apr.  8 

and 

Sept.  4; 

160 

days. 

Sun  does  not 

Apr.  3Mar.29 

and      and 

3ept.9;  Sept  16; 

160        171 

days.    days. 

setbetv 
Mar.24 

and 
Sept20; 

181 
clays. 

reen— 
Mar.  19 

and 
dept26: 

days. 

1 

1 

1 

1 

11  16 
10  85 

10  05 
935 
909 
843 
8  19 
7  55 

782 
709 
6  48 
625 
6  03 
5  41 

5  19 
458 
4  86 
4  14 
3  51 
329 

806 
2  44 
220 
154 
1  30 
058 

Sund( 
Dec.  8 

and 

Jan.l0; 

39 

days. 

, 

11  15 

10  27 
952 
922 
854 
828 
803 

7  88 

7  14 
6  51 
627 
604 
541 

5  18 
4  55 
4  81 
408 

8  44 
3  20 

2  56 
2  30 
2  03 
1  33 
056 

10  55 
10  12 
987 
906 
887 
8  10 

744 

7  19 
654 
629 
605 
5  41 

5  16 
4  51 
426 
402 

8  37 
8  10 

2  45 
2  15 
1  42 
1  03 

1 

1 
1 

10  31 
9  55 
920 
8  47 
8  18 

7  51 
725 
658 
682 
6  06 
541 

5  15 
4  47 
423 
856 
3  29 
300 

2  30 
156 
1  15 

11  19 

10  19 

9  87 

902 

829 

759 
780 
702 
6  82 
6  07 
5  40 

5  12 
4  45 
4  17 
8  49 
8  18 
2  47 

2  13 
1  34 

.    1 

1 

1100 

10  02 

9  18 

840 

8  08 
7  37 
7  05 
637 
608 
5  89 

5  10 
4  41 
4  11 
3  40 
307 
241 

1  50 
056 

1 

r 

10  28 
9  37 
855 

8  19 
745 
7  18 
6  42 
6  11 
5  40 

509 
4  38 
405 
3  31 
2  54 
2  12 

1  18 

11  26 

10  02 

9  12 

8  31 
754 
7  18 
6  44 
6  11 
538 

506 
4  31 
356 
3  18 
2  36 
147 

030 

i      .      1            1 

10  34 
984 

8  45 
8  08 
725 
6  49 
6  13 
5  37 

506 
425 
3  46 
304 
2  13 
1  04 

■      *  "         ■ 

1 

10  01 

904 
8  14 

7  81 
6  51 
6  18 
584 

4  56 
4  18 

8  34 
245 
1  47 

1 

, 

956 
8  47 
7  52 
702 
6  15 
529 

4  42 
354 
259 
1  50 

J 

9  48 
825 
720 
6  21 
6  24 

4  24 
820 
1  58 

1 

9  31 
7  57 
6  80 
5  14 

354 
2  14 

1 

:::::::i 

9  08 
6  50 
455 

2  42 

1 

7  51 
366 

Sets  1 
Sept26, 

1 

1 

' 1      

1             1 

.1 

, 

14  408 

Nov.  2 

1 

f 

1 

1612 

.1738 

^18  55 

20  05 

21058 

21658 

22  85 

23  04 
23  21 
23  27 
23  218 

23  08S 

7 

12 
17 
22 
27 

Dec.  2 
7 

12 
17 
22 
27 

Jan.  1 

1 

1 

1 
1 

"""■■■' 

. 

: i 

, 

1 

t 1 

' 

....... 

)e8  not  1 
Nov.27 

and 

Jan.l6; 

51 

days. 

rise  bet 
Nov.22 

and 

Jan.21; 

61 

days. 

ween— 
Nov. 18 

and 

Jan.25: 

69 

days. 

Sundc 
Nov.14 

and 

Jan,29; 

77 

days. 

)esnot] 
Nov.lO 

and 

Feb.  2; 

85 

days. 

rise  bet 
Nov.  6 

and 

Feb.  6; 

93 

days. 

ween— 
Nov.  4 

and 

Feb.  9; 

98 

days. 

Sundc 
Nov.  1 

and 
FebiU: 

103 
days. 

)es  not 
Oct.  28 

and 
Feb.l4; 

110 
days. 

•Ise  bet 
Oct.  23 

and 

Feb.20; 

121 

days. 

ween— 
Oct.  17 

and 

Feb.26; 

133 

days. 

Sundc 
Oct.  12 

and 
Mar.  3; 

143 
days. 

)e9  not 
Oct.    7 

and 

Mar.  8; 

153 

days. 

rise  bet 
Oct.    1 

and 

Mar.13; 

164 

days. 

ween— 
Sept.27 

and 

Mar.18; 

173 

days.  ■ 
1 

514 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


1 

South  Latitude. 

Declina- 

Approx. 
date. 

. 

tion. 

0° 

2® 

40 

6*> 

9P 

10° 

11® 

12® 

130 

140 
A.  fn. 

16° 

I60 

170       18° 

1 

19° 
h.  m. 

20°   , 

t 
1 

o 

1 

h,  fn. 

h.  m. 

h.  m. 

h.  m. 

h,  ffi. 

A.  m. 

h.  m. 

h.  fn. 

h.  fn. 

A.fn. 

k.  m. 

h.  m.  h.  fn. 

h.  fit. 

23 

OSS 

Jan.     1 

559 

5  55 

5  52 

5  49 

5  45 

542 

5  40 

588 

586 

5  84 

588 

6  81 

529 

5  27 

525 

5  28  ' 

22 

37 

6 

602 

559 

556 

552 

5  49 

545 

5  44 

5  42 

540 

588 

587 

535 

5  88 

5  81 

5  29 

5  27 

21 

58 

11 

604 

6  01 

5  58 

555 

5  51 

5  47 

5  45 

544 

6  42 

540 

539 

587 

585 

538 

5  31  1  5  30    1 

21 

08 

16 

606 

603 

6  00 

5  57 

554 

550 

548 

5  47 

545 

543 

542 

5  40 

588 

586 

5.35 

5  33  1 

20 

07 

21 

6  07 

604 

6  01 

558 

555 

5  52 

5  51 

5  49 

5  47 

6  46 

5  44 

548 

5  41 

5  89 

638 

5  36 

18 

58 

26 

609 

606 

6  04 

6  01 

558 

555 

5  54 

6  52 

5  51 

550 

548 

546 

5  45 

548 

5  42 

6  40  1 

17 

39  S 

81 

6  10 

607 

605 

6  02 

600 

5  57 

556 

565 

553 

552 

5  51 

5  49 

548 

5  46 

5  45 

5  44 

16 

13  S 

Feb.     5 

6  10 

608 

606 

604 

6  01 

558 

5  57 

666 

654 

653 

5  52 

5  51 

5  60 

548 

5  47 

5  46 

14 

40 

10 

6  11 

609 

607 

605 

602 

600 

600 

568 

5  67 

556 

665 

664 

568 

5  52 

6  50 

5  60 

13 

01 

15 

6  11 

609 

607 

606 

608 

6  01 

6  01 

600 

559 

558 

5  57 

566 

555 

554 

553 

5  52 

1     11 

16 

20 

6  10 

609 

607 

6  06 

604 

602 

602 

6  01 

600 

559 

558 

5  57 

6  57 

556 

655 

5  54 

9 

28  S 

25 

6  10 

609 

6  07 

606 

6  04 

603 

602 

6  02 

6  01 

600 

600 

559 

550 

658 

5  57 

5  56 

7 

30S 

Mar.    2 

6  09 

608 

607 

6  06 

604 

608 

6  02 

602 

6  01 

600 

600 

559 

559 

558 

568 

5  57 

5 

34 

7 

607 

6  07 

606 

606 

6  04 

604 

608 

608 

6  03 

602 

602 

601 

6  01 

600 

600 

6  00 

3 

37 

12 

606 

606 

6  05 

605 

604 

604 

604 

604 

608 

608 

603 

602 

602 

602 

602 

6  01 

1 

39  S 

17 

605 

6  04 

6  04 

604 

604 

604 

604 

6  04 

604 

604 

608 

608 

608 

608 

603 

6  03  1 

0 

20  N 

22 

6  08 

608 

608 

604 

604 

604 

604 

604 

6  04 

604 

604 

6  04 

604 

604 

604 

6  04 

2 

18  N 

27 

6  02 

6  02 

6  02 

608 

608 

604 

6  04 

604 

604 

604 

605 

606 

6  05 

605 

605 

6  06 

4 

15  N 

Apr.     1 

600 

6  01 

6  01 

602 

608 

608 

603 

603 

603 

604 

604 

604 

605 

605 

605 

6  06 

6 

09 

6 

5  59 

600 

600 

602 

602 

603 

604 

604 

605 

605 

606 

606 

6  07 

607 

608 

6  08 

8 

02 

11 

5  57 

5  59 

600 

6  01 

602 

608 

604 

604 

606 

606 

606 

607 

608 

608 

609 

6  09  1 

9 

51 

16 

5  56 

558 

559 

600 

602 

608 

604 

6  05 

606 

606 

607 

6  06 

609 

609 

6  10 

6  11 

11 

85 

21 

5  55 

5  57 

558 

600 

602 

608 

604 

605 

606 

6  07 

6  06 

609 

6  10 

6  11 

6  12 

6  12 

13 

15  N 

26 

554 

556 

558 

600 

6  02 

608 

604 

606 

606 

607 

8  06 

609 

6  10 

6  11 

6  12 

6  13 

14 

SON 

May     1 

553 

5  55 

558 

600 

602 

6  04 

6  05 

606 

608 

609 

6  10 

6  11 

6  12 

6  13 

6  14 

6  16  , 

16 

19 

6 

553 

555 

558 

600 

602 

605 

606 

6  07 

609 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  17  ' 

17 

42 

11 

5  52 

555 

558 

600 

608 

605 

607 

6  08 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  18 

6  19  i 

18 

55 

16 

5  52 

555 

558 

6  01 

608 

606 

608 

6  09 

6  11 

6  12 

6  14 

6  15 

6  17 

6  18 

620 

6  21 

19 

58 

21 

5  52 

556 

558 

6  01 

604 

607 

609 

6  10 

6  12 

6  14 

6  15 

6  17 

6  18 

6  20 

622 

6  23 

21 

00 

26 

553 

556 

5  59 

602 

606 

608 

6  10 

6  12 

6  13 

6  15 

6  17 

6  18 

620 

6  21 

623 

6  25 

21 

48  N 

81 

553 

5  57 

600 

608 

606 

6  10 

6  12 

6  18 

6  15 

6  16 

6  18 

6  20 

622 

628 

625 

6  27 

22 

28  N 

June   5 

554 

568 

6  01 

605 

608 

6  11 

6  13 

6  14 

6  16 

6  18 

620 

622 

6  23 

625 

6  27 

6  29  ! 

22 

57 

10 

555 

559 

602 

606 

609 

6  12 

6  14 

6  16 

6  18 

620 

6  21 

623 

625 

6  27 

629 

6  81  , 

23 

17 

15 

556 

600 

608 

607 

6  10 

6  13 

6  14 

6  16 

6  18 

620 

622 

623 

625 

627 

629 

6  81 

28 

26 

20 

5  57 

6  01 

604 

606 

6  11 

6  15 

6  17 

6  18 

620 

622 

6  24 

6  26 

628 

680 

6  32 

6  33 

23 

25 

25 

558 

602 

605 

609 

6  12 

6  16 

6  18 

6  19 

6  21 

628 

625 

6  27 

6  29 

681 

6  82 

6  34 

23 

14  N 

80 

5  59 

603 

606 

6  10 

6  18 

6  16 

6  17 

6  19 

621 

6  23 

625 

627 

629 

6  31 

632 

6  34 

22 

52  N 

July    6 

600 

604 

607 

6  11 

6  14 

6  17 

6  18 

620 

6  21 

623 

6  25 

6  27 

6  29 

6  81 

63:; 

I 

6  34 

22 

21 

10 

6  01 

604 

6  08 

6  11 

6  14 

6  18 

6  19 

6  21 

628 

6  24 

6  26 

628 

630 

682 

633 

6  35 

21 

40 

15 

602 

6  05 

606 

6  11 

.  6  14 

6  18 

6  19 

6  21 

628 

6  24 

6  26 

628 

6  29 

6  81 

6  33 

6  34 

20 

50 

20 

602 

605 

6  06 

6  11 

6  14 

6  17 

6  19 

6  21 

622 

6  24 

6  25 

627 

628 

6  80 

682 

6  33 

19 

50 

25 

602 

6  05 

606 

6  11 

6  14 

6  17 

6  18 

6  20 

6  21 

6  28 

624 

626 

627 

6  29 

6  80 

6  82 

18 

48  N 

80 

602 

605 

6  06 

6  11 

6  13 

6  16 

6  17 

6  19 

6  20 

6  21 

6  28 

6  24 

626 

627 

6  28 

6  30 

1 

17 

28N 

Aug.    4 

602 

6  05 

607 

6  10 

6  12 

6  15 

6  17 

6  18 

6  19 

6  21 

622 

6  28 

6  25 

6  26 

6  27 

6  29 

16 

06 

9 

602 

6  04 

606 

608 

6  11 

6  13 

6  14 

6  15 

6  16 

6  18 

6  19 

620 

6  21 

622 

6  24 

6  25 

14 

87 

14 

6  01 

6  03 

605 

607 

609 

6  11 

6  12 

6  18 

6  14 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

6  22 

13 

03 

19 

600 

6  02 

604 

605 

607 

609 

6  10 

6  10 

6  12 

6  12 

6  18 

6  14 

6  15 

6  16 

6  17 

6  18 

11 

28 

24 

559 

6  01 

608 

604 

606 

607 

608 

609 

6  10 

6  11 

6  11 

6  12 

6  IS 

6  14 

6  15 

6  15 

9 

39  N 

29 

5  57 

558 

600 

6  01 

602 

604 

604 

605 

606 

606 

607 

6  08 

608 

609 

6  10 

6  10 

7 

51  N 

Sept.    3 

556 

5  57 

558 

550 

600 

6  01 

6  01 

6  02 

6  02 

608 

6  08 

6  04 

604 

605 

606 

6O61 

6 

00 

8 

554 

555 

556 

556 

5  57 

558 

558 

5  59 

559 

559 

600 

6  00 

600 

6  01 

602 

6  02  1 

4 

07 

13 

5  52 

553 

553 

5  54 

554 

555 

5  55 

555 

555 

.5  66 

556 

566 

656 

5  57 

5  57 

5  57  I 

2 

11 

18 

5  51 

5  51 

5  51 

5  51 

5  51 

5  52 

5  52 

652 

552 

552 

5  52 

552 

6  52 

5  52 

5  53 

5  53 

0 

15  N 

23 

5  49 

5  49 

5  49 

5  49 

6  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  49 

5  40 

5  49 

5  49 

5  49 

5  49  1 

1 

42  S 

28 

5  47 

5  47 

5  46 

5  46 

5  46 

5  46 

6  46 

5  46 

546 

5  46 

5  46 

545 

6  45 

545 

5  45 

5  45 

3 

39S 

Oct.     3 

545 

545 

5  44 

5  44 

5  43 

543 

543 

5  43 

5  42 

5  42 

5  42 

5  41 

5  41 

5  41 

640 

5  40  1 

5 

35 

8 

5  44 

5  48 

5  42 

5  41 

5  40 

5  40 

6  89 

589 

5  88 

538 

637 

6  37 

536 

586 

585 

5  35 

7 

28 

13 

548 

5  41 

5  40 

5  89 

538 

5  87 

586 

586 

585 

585 

5  84 

533 

583 

582 

5  81 

5  31 

9 

20 

18 

5  42 

540 

588 

587 

586 

535 

585 

6  81 

533 

583 

582 

5  81 

680 

529 

529 

5  28 

11 

08 

23 

5  41 

5  89 

5  37 

536 

534 

533 

588 

582 

5  31 

580 

529 

5  28 

527 

526 

525 

5  24 

12 

51  S 

28 

5  40 

538 

5  36 

584 

532 

5  31 

5  31 

530 

529 

527 

527 

525 

5  24 

528 

522 

5  21 

1 

14 

SOS 

Nov.    2 

5  40 

588 

585 

5  83 

5  81 

529 

528 

527 

526 

5  24 

5  24 

522 

6  21 

520 

5  19 

5  18 

16 

03 

7 

540 

588 

585 

588 

580 

5  28 

527 

626 

5  24 

523 

522 

620 

6  10 

5  18 

5  16 

5  15 

17 

29 

12 

540 

588 

585 

583 

580 

527 

5  26 

525 

523 

522 

5  21 

5  19 

6  18 

5  16 

5  15 

5  13, 

18 

48 

17 

5  41 

538 

585 

588 

580 

527 

5  26 

5  24 

523 

5  21 

520 

5  18 

5  17 

5  15 

5  14 

6  12  ' 

19 

58 

22 

5  42 

539 

586 

5  84 

530 

527 

5  26 

5  24 

6  23 

6  21 

620 

5  18 

5  16 

5  15 

5  13 

5  11  , 

20 

59S 

27 

5  44 

5  40 

5  87 

585 

5  81 

528 

527 

525 

5  28 

5  22 

520 

5  18 

5  16 

5  16 

5  18 

5  11 

21 

51  S 

Dec.     2 

5  45 

5  42 

539 

586 

582 

529 

528 

526 

5  24 

522 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

22 

32 

7 

5  47 

5  43 

5  40 

•6  87 

588 

580 

5  28 

526 

526 

523 

5  21 

5  19 

6  17 

6  15 

5  13 

5  11 

23 

02 

12 

550 

546 

5  48 

5  40 

586 

582 

580 

528 

626 

524 

5  28 

5  21 

5  19 

5  17 

5  15 

6  13 

23 

20 

17 

552 

5  49 

5  45 

5  42 

588 

584 

5  82 

580 

528 

626 

526 

528 

5  21 

5  19 

5  17 

6  15 

23 

27 

22 

5M 

5  51 

5  48 

6  44 

5  41 

5  87 

685 

5  84 

532 

580 

528 

526 

624 

522 

520 

5  18  1 

23 

22  S 

27 

5  57 

554 

550 

5  47 

5  43 

539 

537 

585 

538 

5  31 

580 

628 

526 

524 

622 

520| 

28 

OS  S 

Jan.     1 

559 

555 

5  52 

5  49 

5  45 

542 

5  40 

588 

536 

584 

588 

6  81 

529 

527 

525 

523 

1 

TABLE  10— MEAN  LOCAL  TIME  OF  SUN  SET. 


515 


SoiUh  Latitude, 

• 

Declina- 
tion. 

Approx. 
date. 

1 

0° 

2° 

4P 

6© 

BP 

10° 

lio 

129 

18° 

14° 

160 

16° 

170 

ISP 

190 

7XP 

o 

/ 

h.  lit. 

h.  tn. 

h.  m. 

h.  tn. 

h,  tn. 

A.  fit. 

h.  tn. 

A.  m. 

A.  lit. 

A.  ffi. 

A.  m. 

A.  m. 

A.  m. 

A.  fft. 

A.  fit. 

A.  fii. 

23 

088 

Jan.     1 

608 

6  12 

6  15 

6  18 

622 

625 

627 

629 

6  81 

682 

684 

686 

6  88 

6  40 

6  42 

644 

22 

84 

6 

6  10 

6  14 

6  17 

6  20 

6  24 

627 

629 

6  81 

6  82 

684 

686 

638 

6  40 

6  41 

648 

645 

21 

58 

11 

6  12 

6  16 

6  18 

622 

625 

628 

629 

6  81 

688 

684 

636 

688 

6  40 

6  41 

6  48 

645 

I    21 

02 

16 

6  14 

6  17 

620 

623 

6  26 

629 

680 

6  82 

683 

684 

6  37 

688 

6  40 

6  42 

648 

6  45 

20 

01 

21 

6  15 

6  18 

6  21 

624 

627 

680 

682 

638 

685 

6  86 

6  38 

689 

6  41 

6  43 

644 

646 

'     18 

50 

26 

6  17 

620 

622 

625 

628 

680 

6  82 

683 

685 

686 

688 

680 

640 

642 

6  44 

645 

1    17 

1 

31  S 

81 

6  17 

620 

6  28 

6  25 

628 

680 

6  81 

683 

684 

685 

6  37 

688 

6  40 

641 

6  42 

644 

16 

04  S 

Feb.    5 

6  18 

620 

623 

625 

627 

630 

6  81 

6  82 

688 

684 

686 

6  37 

6  88 

6  89 

6  40 

6  42 

14 

80 

10 

6  18 

620 

622 

624 

626 

629 

6  31 

6  82 

6  83 

6  84 

685 

6  86 

6  87 

688 

6  89 

640 

12 

51 

15 

6  18 

620 

6  22 

628 

626 

627 

6  28 

6  29 

680 

6  81 

6  82 

688 

684 

6  85 

686 

636 

U 

06 

20 

6  18 

6  19 

6  21 

622 

624 

626 

6  27 

6  28 

629 

629 

680 

6  81 

682 

683 

684 

684 

9 

16  S 

25 

6  17 

6  18 

6  19 

621 

622 

6  24 

625 

625 

6  26 

6  27 

627 

628 

629 

629 

680 

6  81 

7 

18  S 

Mar.    2 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

6  21 

622 

6  22 

628 

628 

6  24 

624 

625 

626 

626 

5 

23 

7 

6  15 

6  15 

6  16 

6  17 

6  18 

6  19 

620 

620 

620 

6  21 

6  21 

622 

622 

622 

628 

628 

3 

25 

12 

6  14 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

6  17 

6  17 

6  18 

6  18 

1 

278 

17 

6  12 

6  12 

6  12 

6  12 

6  12 

6  13 

6  18 

6  13 

6  18 

6  13 

6  18 

6  13 

6  13 

6  18 

6  14 

6  14 

0 

82  N 

22 

6  11 

6  10 

6  10 

6  10 

6  10 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  10 

6  11 

6  10 

6  10 

6  10 

2 

80N 

27 

609 

608 

608 

608 

607 

608 

608 

6  07 

607 

607 

607 

607 

607 

606 

606 

606 

4 

26N 

Apr.     1 

608 

607 

606 

605 

605 

605 

605 

6  04 

604 

6  04 

603 

608 

603 

602 

602 

6  01 

6 

21 

6 

606 

606 

604 

6  08 

602 

602 

602 

6  01 

6  01 

6 'JO 

6  00 

659 

559 

658 

558 

6  57 

8 

18 

11 

605 

603 

602 

6  01 

600 

569 

5  59 

558 

568 

5  67 

6  67 

556 

555 

566 

554 

658 

10 

01 

16 

604 

602 

600 

559 

5  67 

5  57 

556 

565 

555 

654 

558 

5  52 

562 

5  51 

560 

6  49 

11 

46 

21 

603 

600 

559 

6  57 

565 

654 

•   558 

5  52 

5  51 

560 

549 

548 

5  47 

546 

545 

644 

13 

25N 

26 

602 

569 

6  57 

666 

554 

562 

550 

550 

548 

6  47 

546 

546 

644 

543 

542 

541 

14 

50  N 

May     1 

6  01 

568 

566 

664 

6  62 

650 

548 

5  47 

5  46 

645 

644 

5  48 

5  42 

540 

689 

588 

10 

27 

6 

600 

658 

655 

558 

550 

5  49 

648 

5  47 

545 

6  44 

5  43 

5  41 

540 

5  89 

688 

586 

17 

48 

11 

600 

5  67 

656 

562 

550 

5  47 

646 

544 

5  48 

6  42 

540 

589 

5  87 

586 

584 

688 

19 

02 

16 

600 

6  57 

664 

562 

5  49 

5  46 

544 

6  43 

5  42 

6  41 

589 

587 

5  86 

534 

582 

5  31 

20 

04 

21 

600 

5  67 

664 

5  61 

6  48 

5  46 

5  45 

5  43 

5  42 

6  41 

5  89 

5  87 

586 

588 

682 

6  81 

21 

05 

26 

6  01 

658 

664 

5  51 

648 

545 

5  44 

5  42 

5  40 

5  89 

587 

585 

584 

582 

680 

629 

21 

58N 

81 

6  01 

568 

556 

5  62 

648 

546 

543 

5  42 

6  40 

688 

5  37 

585 

583 

5  81 

680 

628 

22 

81  N 

June   5 

602 

6  59 

566 

5  52 

5  49 

645 

5  44 

542 

640 

588 

5  87 

585 

588 

5  31 

629 

528 

28 

00 

10 

608 

600 

656 

553 

650 

646 

6  44 

5  42 

641 

5  89 

6  87 

535 

588 

582 

530 

628 

23 

18 

15 

604 

6  01 

5  57 

554 

650 

6  47 

545 

6  48 

6  42 

640 

588 

586 

584 

582 

530 

528 

28 

26 

20 

606 

602 

668 

656 

5  51 

548 

546 

544 

548 

5  41 

5  89 

587 

686 

583 

5  31 

629 

23 

24 

25 

606 

603 

600 

556 

568 

6  49 

5  47 

5  46 

644 

5  42 

5  40 

588 

686 

684 

5  82 

680 

23 

12  N 

80 

6  07 

604 

6  01 

5  67 

554 

550 

548 

5  47 

645 

543 

6  41 

539 

588 

686 

584 

682 

22 

50N 

July    5 

608 

605 

6  02 

658 

555 

6  51 

5  49 

5  47 

545 

548 

5  42 

540 

588 

586 

584 

688 

22 

17 

10 

609 

606 

608 

6  59 

556 

653 

6  61 

6  49 

5  48 

646 

644 

5  42 

5  41 

5  89 

5  87 

685 

21 

85 

15 

6  10 

606 

604 

600 

5  57 

554 

5  62 

5  51 

6  49 

5  47 

5  46 

544 

542 

541 

589 

587 

20 

44 

20 

6  10 

607 

604 

6  01 

558 

655 

5  53 

6  52 

560 

5  49 

5  47 

6  46 

5  44 

542 

641 

5  89 

19 

44 

25 

6  10 

607 

604 

602 

659 

656 

6  54 

558 

5  52 

660 

548 

5  47 

545 

544 

5  42 

6  41 

18 

86  N 

80 

6  10 

607 

606 

602 

559 

5  57 

555 

554 

653 

5  51 

560 

546 

5  47 

546 

644 

548 

17 

20N 

Au^.    4 

6  10 

607 

605 

602 

600 

5  57 

556 

565 

564 

552 

5  51 

650 

548 

6  47 

5  46 

544 

16 

57 

9 

609 

607 

604 

602 

600 

558 

556 

555 

554 

558 

6  62 

6  51 

550 

548 

6  47 

546 

14 

28 

14 

608 

606 

604 

602 

600 

558 

5  67 

566 

555 

564 

558 

662 

5  51 

560 

548 

6  47 

12 

58 

19 

607 

605 

608 

602 

600 

658 

5  57 

556 

565 

554 

654 

658 

6  52 

5  51 

560 

5  49 

11 

18 

24 

606 

604 

608 

6  01 

600 

558 

5  57 

556 

566 

555 

564 

554 

5  52 

5  52 

5  51 

550 

9 

29N 

29 

605 

603 

6  02 

600 

550 

558 

5  57 

5  56 

556 

555 

565 

564 

668 

568 

5  62 

5  51 

7 

40  N 

Sept.    8 

608 

6  02 

6  01 

600 

5  69 

568 

5  67 

5  57 

666 

566 

565 

565 

554 

564 

653 

5  62 

6 

49 

8 

602 

600 

6  00 

5  59 

568 

5  67 

5  57 

556 

556 

556 

655 

665 

555 

554 

564 

553 

8 

55 

18 

600 

5  59 

558 

568 

5  57 

5  57 

5  67 

556 

556 

656 

566 

555 

665 

566 

566 

554 

2 

00 

18 

558 

5  57 

5  57 

6  67 

5  67 

6  67 

5  57 

5  57 

5  57 

6  57 

5  57 

5  57 

5  57 

8  67 

5  57 

5  67 

0 

08N 

28 

556 

556 

556 

556 

556 

656 

556 

5  56 

556 

656 

556 

566 

556 

556 

5  67 

5  57 

1 

54  8 

28 

655 

5  54 

555 

555 

555 

556 

556 

656 

556 

656 

5  57 

5  57 

5  67 

5  67 

568 

558 

3 

51  8 

Oct.      8 

658 

5  53 

554 

564 

555 

656 

556 

666 

5  57 

5  57 

5  57 

558 

558 

668 

5  69 

569 

5 

46 

8 

552 

5  52 

553 

654 

566 

656 

5  56 

566 

6  67 

6  57 

558 

568 

559 

559 

600 

600 

7 

40 

18 

550 
5  49 

5  51 

5  52 

563 

554 

556 

656 

6  57 

6  57 

558 

559 

569 

600 

600 

6  01 

6  02 

9 

31 

18 

5  50 

5  51 

553 

554 

656 

5  57 

5  57 

558 

659 

600 

600 

6  01 

602 

603 

604 

11 

18 

28 

5  48 

550 

5  51 

653 

555 

566 

5  57 

568 

659 

600 

6  01 

602 

603 

604 

605 

606 

13 

02  8 

28 

548 

5  49 

5  51 

563 

555 

5  67 

558 

5  59 

600 

6  01 

602 

604 

604 

606 

607 

606 

14 

40  8 

Nov.    2 

5  48 

5  49 

662 

554 

556 

558 

600 

6  01 

602 

606 

604 

605 

606 

606 

609 

6  10 

16 

12 

7 

5  48 

550 

552 

555 

6  57 

600 

6  01 

602 

6  04 

605 

605 

607 

609 

6  10 

6  11 

6  18 

17 

88 

12 

548 

5  51 

6  53 

566 

5  59 

6  01 

608 

604 

6  06 

6  07 

608 

6  10 

6  11 

6  13 

6  14 

6  16 

18 

55 

17 

5  49 

5  52 

555 

558 

600 

603 

605 

6  06 

608 

609 

6  11 

6  12 

6  14 

6  15 

6  17 

6  19 

20- 

05 

22 

550 

553 

5  56 

6  00 

602 

605 

606 

608 

609 

6  11 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

21 

05  8 

27 

5  52 

556 

558 

602 

605 

6  07 

608 

6  10 

6  12 

6  18 

6  15 

6  17 

6  19 

620 

622 

624 

21 

558 

Dec.     2 

5  53 

5  57 

600 

604 

6  07 

6  10 

6  12 

6  14 

6  16 

6  17 

6  19 

6  21 

6  23 

624 

628 

628 

22 

85 

7 

555 

5  59 

6  02 

606 

6  10 

6  12 

6  13 

6  15 

6  17 

6  19 

6  21 

6  23 

625 

6  27 

628 

680 

23 

04 

12 

5  58 

G  02 

605 

609 

6  12 

6  15 

6  14 

6  18 

620 

622 

6  24 

6  26 

627 

6  29 

6  81 

683 

23 

21 

17 

3  00 

6  04 

606 

6  11 

6  15 

6  18 

6  20 

6  22 

6  24 

6  26 

6  27 

629 

6  31 

6  83 

635 

6  87 

28 

27 

22 

603 

6  07 

6  10 

6  14 

6  17 

620 

6  22 

6  23 

625 

6  27 

6  29 

6  81 

688 

6  85 

6  87 

689 

23 

21  8 

27 

605 

609 

6  13 

6  16 

620 

623 

625 

6  27 

629 

680 

6  82 

684 

686 

6  88 

6  40 

6  42 

23 

038 

Jan.     1 

6  08 

6  12 

6  15 

6  18 

6  22 

625 

6  27 

6  29 

6  31 

6  82 

6  84 

6  86 

6  38 

640 

642 

644 

13163—10- 


-32 


516 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


South  Latitude, 

Declina- 
tion. 

*S£{^- 

210 

22° 

28^ 

240 

28° 

26« 

270 

28° 

29° 

80° 

81° 

82° 

38° 

84° 

36° 

86° 

o 

/ 

h.  ffi. 

h.  m. 

h,  m. 

A.  m. 

h.  tn. 

h,  fti. 

h.  m. 

h.  tn. 

A.  fn. 

A.  fn. 

A.  fn. 

A.  tn. 

A.  m. 

A.  fn. 

A.  m. 

A.  m. 

23 

06  8 

Jan.     1 

5  21 

5  19 

5  17 

5  15 

5  13 

5  11 

508 

506 

504 

6  01 

469 

4  67 

464 

4  51 

4  49 

4  46 

22 

87 

6 

5  24 

5  22 

520 

5  18 

6  16 

6  14 

6  12 

5  10 

607 

605 

608 

6  01 

468 

456 

463 

4  60 

21 

58 

11 

528 

5  26 

5  24 

622 

520 

5  18 

6  16 

5  14 

6  11 

509 

507 

506 

5  02 

500 

4  67 

4  65 

21 

06 

16 

5  31 

5  29 

527 

626 

524 

522 

6  20 

6  18 

6  16 

6  13 

6  11 

5  09 

607 

505 

602 

600 

20 

07 

21 

5  85 

5  38 

5  31 

529 

627 

6  26 

6  24 

522 

620 

5  18 

5  16 

5  14 

6  12 

509 

507 

606 

18 

58 

26 

588 

5  36 

5  36 

633 

5  81 

530 

628 

526 

624 

522 

5  20 

5  19 

6  16 

5  14 

6  12 

6  10 

17 

398 

81 

5  41 

5  40 

638 

587 

685 

583 

6  32 

530 

529 

527 

5  25 

628 

5  21 

5  19 

6  17 

6  15 

16 

13  8 

Feb.     5 

544 

548 

5  41 

540 

639 

5  37 

6  36 

584 

688 

686 

580 

628 

626 

524 

5  22 

620 

14 

40 

10 

5  47 

6  46 

546 

5  43 

542 

6  41 

689 

588 

5  37 

535 

634 

6te 

5  81 

529 

628 

626 

13 

01 

15 

550 

5  49 

548 

5  46 

5  45 

644 

543 

5  42 

641 

589 

638 

587 

635 

5  34 

683 

5  81 

11 

16 

20 

5  52 

5  51 

5  50 

5  49 

5  48 

6  47 

646 

645 

644 

543 

6  42 

6  41 

5  40 

5  39 

687 

536 

9 

28  S 

25 

554 

554 

5  53 

6  62 

5  51 

550 

560 

6  49 

548 

5  47 

646 

646 

544 

6  43 

5  42 

5  41 

7 

80S 

Mar.    2 

556 

566 

555 

665 

5  64 

563 

663 

662 

6  61 

5  61 

560 

6  49 

548 

548 

6  47 

546 

6 

34 

7 

5  58 

5  58 

5  57 

6  57 

6  56 

556 

556 

666 

654 

554 

553 

668 

562 

5  52 

5  51 

6  61 

3 

37 

12 

600 

600 

659 

569 

5  69 

559 

568 

568 

668 

6  67 

6  57 

6  67 

666 

556 

655 

566 

1 

898 

17 

602 

602 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

6  01 

600 

600 

6  00 

600 

600 

600 

6  69 

0 

20N 

22 

603 

603 

603 

603 

603 

603 

603 

603 

6  08 

603 

608 

608 

603 

603 

6  04 

604 

2 

18  N 

27 

606 

606 

605 

606 

606 

606 

606 

606 

606 

606 

607 

6  07 

607 

607 

608 

606 

4 

15  N 

Apr.     1 

606 

6  07 

607 

6  07 

608 

608 

608 

609 

609 

609 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6 

09 

6 

606 

606 

609 

6  09 

6  10 

6  10 

6  11 

6  11 

6  12 

6  12 

6  13 

6  18 

6  14 

6  16 

6  16 

6  16 

8 

02 

11 

609 

6  10 

6  10 

6  11 

6  12 

6  13 

6  13 

6  14 

6  16 

6  15 

6  16 

6  17 

6  18 

6  19 

6  19 

620 

9 

51 

16 

6  11 

6  12 

6  12 

6  13 

6  14 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

620 

6  21 

622 

628 

624 

11 

85 

21 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

620 

6  21 

623 

624 

625 

626 

627 

628 

18 

15  N 

26 

6  14 

6  16 

6  16 

6  17 

6  19 

620 

6  21 

6  22 

628 

626 

626 

627 

628 

680 

6  31 

683 

14 

SON 

May    1 

6  17 

6  18 

6  19 

6  21 

6  22 

623 

625 

626 

627 

628 

629 

6  81 

6  82 

634 

686 

6  37 

16 

19 

6 

6  19 

620 

6  22 

623 

6  24 

626 

627 

629 

680 

6  81 

633 

634 

6  86 

6  87 

6  39 

6  41 

17 

42 

11 

6  21 

622 

624 

625 

6  27 

628 

680 

6  82 

688 

684 

636 

6  37 

6  89 

6  41 

643 

6  45 

18 

55 

16 

623 

6  24 

6  26 

628 

629 

6  31 

683 

684 

636 

6  37 

6  39 

6  41 

6  48 

6  45 

6  47 

6  49 

19 

58 

21 

6  25 

626 

628 

680 

6  82 

6  34 

635 

6  87 

639 

640 

6  42 

6  44 

6  46 

648 

650 

658 

4 

21 

00 

26 

627 

629 

6  30 

682 

684 

686 

638 

640 

642 

643 

644 

6  47 

6  49 

6  52 

654 

656 

^ 

21 

48  N 

31 

6  29 

6  31 

682 

684 

686 

638 

640 

642 

6  46 

6  46 

648 

6  60 

662 

655 

6  57 

659 

22 

28  N 

Jnne   5 

6  31 

6  33 

6  34 

6  87 

6  89 

6  41 

643 

646 

6  47 

6  49 

6  62 

6  54 

656 

6  59 

7  01 

7  03 

22 

57 

10 

683 

635 

6  86 

6  38 

6  41 

648 

6  46 

6  47 

6  49 

652 

654 

6  56 

669 

7  01 

704 

706 

23 

17 

15 

633 

6  35 

6  37 

6  39 

6  41 

644 

6  46 

648 

660 

6  52 

655 

6  57 

6  59 

7  02 

705 

7  07 

23 

26 

20 

6  85 

6  38 

6  40 

6  42 

6  44 

6  46 

6  48 

650 

6  62 

6  55 

6  57 

6  59 

7  02 

7  04 

707 

7  10 

28 

25 

26 

6  86 

6  39 

640 

6  42 

6  45 

6  47 

6  49 

6  61 

653 

6  56 

658 

7  00 

703 

7  06 

706 

7  11 

23 

14  N 

30 

6  37 

6  39 

6  41 

648 

6  45 

6  47 

6  49 

6  51 

6  54 

656 

658 

7  01 

708 

7  06 

7  08 

7  11 

22 

52  N 

Joly    5 

687 

6  89 

6  41 

6  43 

6  45 

6  47 

6  49 

6  61 

664 

666 

658 

7  00 

7  03 

7  06 

706 

7  10 

22 

21 

10 

637 

6  89 

6  41 

6  43 

6  45 

6  47 

6  49 

6  61 

6  53 

655 

6  57 

659 

702 

7  04 

7  07 

709 

21 

40 

15 

6  86 

688 

6  40 

642 

6  44 

6  46 

6  48 

660 

6  52 

6  54 

656 

6  58 

7  00 

703 

706 

7  07 

20 

50 

20 

635 

6  87 

6  39 

6  40 

6  42 

6  44 

6  46 

6  48 

6  50 

6  52 

664 

6  56 

658 

700 

702 

705 

19 

50 

25 

634 

635 

6  37 

6  38 

6  40 

6  42 

6  44 

646 

6  48 

6  49 

6  61 

6  53 

655 

6  57 

659 

702 

18 

43  N 

80 

632 

6  33 

635 

686 

6  38 

639 

6  41 

643 

6  44 

6  46 

648 

6  50 

6  52 

6  54 

6  56 

658 

17 

28  N 

Aug.    4 

6  31 

6  32 

6  33 

684 

63G 

6  87 

6  39 

640 

6  42 

6  44 

6  46 

6  47 

6  49 

6  50 

6  52 

654 

16 

06 

9 

626 

6  28 

6  29 

630 

682 

6  33 

684 

6  36 

6  87 

6  40 

6  41 

6  43 

6  44 

6  46 

6  47 

6  49 

14 

37 

14 

623 

6  24 

6  26 

626 

6  28 

6  29 

6  30 

6  31 

683 

635 

6  86 

6  88 

699 

6  41 

642 

6  48 

13 

03 

19 

6  19 

620 

6  21 

6  22 

6  24 

625 

626 

627 

628 

6  30 

6  31 

6  32 

684 

685 

636 

6  87 

11 

23 

24 

6  16 

6  17 

6  18 

6  19 

6  20 

6  21 

622 

623 

6  24 

625 

6  26 

6  27 

6  28 

629 

680 

6  31 

9 

39  N 

29 

6  12 

6  18 

6  14 

6  14 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  20 

6  21 

6  22 

6  23 

6  24 

625 

7 

51  N 

Sept.    3 

6  07 

6  07 

608 

6  08 

609 

6  10 

6  10 

6  11 

6  12 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6 

00 

8 

602 

603 

603 

604 

6  04 

6  04 

605 

605 

606 

6  07 

608 

606 

6  09 

609 

6  10 

6  11 

4 

07 

13 

558 

558 

5  68 

558 

6  59 

559 

669 

600 

6  00 

6  01 

6  01 

6  02 

602 

602 

603 

603  1 

2 

11 

18 

553 

553 

5  63 

554 

5  53 

568 

554 

5  54 

6M 

565 

655 

655 

666 

555 

555 

566  I 

0 

15  N 

23 

5  49 

5  49 

6  49 

5  49 

6  49 

5  49 

6  49 

5  49 

6  49 

5  49 

6  49 

6  49 

5  49 

548     648 

6  48  • 

1 

42  8 

28 

5  44 

5  44 

544 

544 

5  44 

5  43 

543 

548 

543 

5  42 

6  42 

642 

542 

6  41 

5  41 

5  41 

3 

398 

Oct.     8 

540 

539 

5  39 

539 

638 

5  88 

638 

6  87 

6  37 

636 

586 

685 

5  35 

536 

534 

584 

6 

35 

8 

535 

635 

6  34 

5  34 

633 

5  33 

6  82 

5  81 

6  81 

5  30 

530 

529 

528 

528 

6  27 

5  26 

7 

28 

18 

5  81 

530 

630 

5  29 

528 

5  28 

527 

6  26 

525 

6  25 

524 

5  23 

522 

621 

5  20 

5  20 

9 

20 

18 

5  27 

5  26 

5  25 

5  25 

5  24 

5  23 

522 

5  21 

620 

620 

5  18 

6  17 

5  16 

5  15     5  14 

5  13 

11 

08 

23 

523 

523 

6  22 

5  21 

5  19 

5  18 

5  17 

5  16 

6  15 

6  14 

6  18 

5  12 

6  11 

509  ;  508 

607 

12 

51  8 

28 

520 

5  19 

5  18 

5  17 

6  16 

5  14 

5  13 

5  12 

6  11 

509 

508 

507 

506 

604  ;  502 

6  01 

14 

30  8 

Nov.    2 

5  16 

5  15 

5  14 

6  12 

5  11 

5  10 

6  08 

607 

605 

5  05 

503 

502 

600 

469 

4  57 

455 

16 

03 

7 

6  14 

5  12 

5  11 

6  10 

6  08 

6  06 

505 

504 

502 

5  01 

600 

466 

456 

464 

453 

4  51 

17 

29 

12 

5  12 

6  10 

509 

507 

506 

5  04 

502 

6  01 

4  59 

458 

456 

464 

4  62 

450     448 

4  47 

18 

48 

17 

5  10 

5  09 

507 

506 

5  04 

502 

500 

4  58 

4  56 

4  55 

4  53 

4  61 

4  49 

4  47 

445 

443 

19 

58 

22 

509 

508 

606 

504 

502 

5  00 

458 

4  57 

4  64 

453 

4  51 

4  49 

4  47 

4  46 

443 

;i40 

20 

59  8 

27 

509 

508 

506 

504 

502 

500 

458 

466 

4  54 

4  52 

4  50 

448 

4  46 

443 

4  41 

488 

21 

61  8 

Dec.    2 

509 

508 

506 

504 

602 

500 

4  58 

456 

453 

4  51 

4  49 

446 

444 

441 

489 

436 

22 

82 

7 

5  10 

5  08 

506 

5  04 

502 

500 

4  58 

4  56 

454 

4  51 

4  49 

4  46 

444 

4  41 

439 

436 

23 

02 

12 

5  12 

5  10 

5  08 

506 

5  04 

5  01 

4  59 

4  57 

454 

4  52 

4  50 

4  47 

446 

442 

489 

4  37 

23 

20 

17 

6  13 

5  11 

609 

6  07 

5  04 

5  02 

600 

4  58 

455 

4  53 

450 

448 

4  46 

4  42 

440 

437 

23 

27 

22 

6  10 

6  14 

5  12 

5  10 

5  08 

605 

5  03 

5  01 

468 

4  55 

4  53 

450 

4  47 

445 

4  42 

4  39 

23 

22  8 

27 

6  18 

5  16 

5  14 

5  12 

5  09 

,    5  07 

505 

503 

600 

4  58 

4  65 

468 

450 

448 

4  46 

442 

23 

058 

Jan.     1 

5  21 

5  19 

5  17 

5  16 

5  13 

5  11 

508 

506 

504 

5  01 

459 

4  57 

454 

4  51 

4  49 

446 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


517 


South  LcUUude, 

Declina- 
tion. 

^^£S" 

210 

739 

23° 

24° 

26P 

26° 

27° 

28© 

29° 

30° 

31° 

32° 

88° 

34° 

85° 

86° 

o 

/ 

A.  n. 

h.  m. 

A.  TO. 

h.  TO. 

h.  TO. 

h.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

A.  TO. 

23 

03  8 

Jan.  1 

646 

6  48 

6  50 

6  52 

654 

6  56 

658 

7  01 

708 

706 

708 

7  10 

7  13 

7  16 

7  18 

7  21 

22 

84 

6 

6  47 

6  49 

6  51 

6  53 

6  55 

6  67 

700 

702 

7  04 

706 

709 

7  11 

7  14 

7  16 

7  19 

7  21 

21 

68 

11 

648 

650 

6  52 

6  54 

656 

658 

700 

702 

7  04 

706 

7  09 

7  11 

7  14 

7  16 

7  18 

7  21 

21 

02 

16 

648 

650 

6  62 

653 

655 

6  57 

669 

7  01 

7  03 

706 

708 

7  10 

7  12 

7  15 

7  17 

7  19 

20 

01 

21 

648 

6  49 

6  51 

6  53 

656 

666 

658 

700 

7  02 

704 

706 

708 

7  10 

7  13 

7  15 

7  17 

18 

50 

26 

6  47 

648 

6  50 

6  51 

653 

655 

6  57 

658 

7  00 

7  02 

704 

706 

708 

7  10 

7  12 

7  14 

17 

31  S 

81 

6  45 

6  47 

6  48 

6  49 

6  51 

6  58 

664 

656 

658 

6  59 

7  01 

708 

706 

707 

7  09 

7  10 

16 

04  S 

Feb.  5 

643 

6  44 

6  46 

6  47 

6  49 

660 

6  62 

653 

666 

656 

6  58 

6  59 

7  01 

708 

704 

7  06 

14 

30 

10 

6  42 

648 

6  44 

6  45 

6  47 

648 

6  49 

6  61 

6  62 

6  63 

655 

666 

658 

659 

7  01 

702 

12 

51 

15 

689 

6  40 

6  41 

6  42 

6  43 

644 

6  45 

6  46 

6  48 

6  49 

650 

6  51 

658 

6  54 

655 

6  67 

11 

06 

20 

685 

636 

6  37 

688 

689 

640 

6  41 

6  42 

6  43 

644 

6  45 

646 

6  47 

6  48 

650 

6  51 

9 

16  8 

25 

682 

682 

633 

634 

6  36 

685 

686 

6  87 

638 

6  89 

6  40 

6  41 

6  42 

6  43 

643 

6  44 

7 

18  8 

Mar.  2 

628 

628 

629 

629 

630 

6  81 

6  81 

6  32 

688 

688 

684 

686 

6  36 

636 

6  87 

6  38 

5 

23 

7 

623 

624 

6  24 

625 

625 

626 

6  26 

627 

627 

628 

6  28 

629 

629 

680 

6  80 

6  81 

3 

25 

12 

6  19 

6  19 

620 

620 

620 

6  21 

6  21 

621 

6  21 

6  22 

6  22 

628 

623 

623 

624 

624 

1 

27  8 

17 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15 

6  15 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  16 

6  17 

6  17 

0 

32  N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

600 

2 

SON 

27 

606 

605 

605 

605 

6  05 

605 

604 

604 

604 

604 

608 

603 

603 

6  03 

602 

602 

4 

26N 

Apr.  1 

6  01 

6  01 

600 

600 

600 

559 

559 

569 

668 

558 

5  67 

6  67 

656 

656 

655 

555 

6 

21 

6 

6  57 

566 

666 

655 

566 

554 

564 

668 

6  62 

552 

5  51 

5  61 

550 

5  49 

5  49 

648 

8 

18 

11 

6  62 

6  52 

5  51 

6  51 

660 

6  49 

548 

5  47 

6  47 

546 

6  46 

5  45 

6  44 

548 

542 

6  41 

10 

01 

16 

6  48 

5  48 

6  47 

546 

645 

544 

5  43 

6  42 

5  41 

5  41 

5  40 

539 

5  38 

587 

586 

535 

11 

46 

21 

645 

644 

5  43 

5  42 

5  41 

5  40 

689 

5  87 

5  86 

536 

534 

533 

582 

5  31 

529 

528 

13 

25N 

26 

641 

540 

539 

538 

5  86 

535 

584 

633 

532 

580 

629 

628 

527 

625 

524 

522 

14 

69N 

May  1 

588 

586 

536 

584 

683 

5  31 

530 

529 

527 

526 

5  24 

523 

520 

520 

5  18 

5  17 

16 

27 

6 

636 

633 

6  32 

5  31 

529 

528 

626 

525 

623 

622 

520 

5  19 

6  16 

6  15 

5  IS 

5  12 

17 

48 

11 

633 

6  31 

5  29 

5  28 

626 

525 

5  23 

522 

520 

6  18 

5  16 

5  15 

6  13 

5  11 

509 

507 

19 

02 

16 

680 

529 

627 

526 

624 

522 

620 

6  19 

5  17 

5  15 

5  13 

5  11 

509 

5  07 

506 

503 

20 

04 

21 

529 

527 

525 

5  24 

522 

5  20 

5  18 

5  16 

5  14 

5  13 

5  11 

609 

506 

6  04 

602 

500 

21 

06 

26 

628 

626 

5  24 

522 

520 

5  19 

5  17 

6  14 

5  12 

6  11 

508 

606 

504 

602 

469 

4  57 

21 

53N 

31 

6  26 

524 

522 

520 

6  18 

5  16 

5  14 

5  12 

5  10 

508 

5  06 

604 

5  01 

469 

4  57 

4  54 

22 

31  N 

Jniie  5 

5  26 

524 

522 

620 

5  18 

6  16 

5  14 

512 

509 

5  07 

505 

608 

500 

4  58 

4  55 

4  53 

23 

00 

10 

526 

524 

522 

520 

5  18 

6  16 

6  14 

6  12 

509 

6  07 

505 

602 

600 

4  57 

4  55 

4  52 

.  23 

18 

16 

6  26 

5  24 

522 

520 

6  18 

6  16 

5  14 

5  12 

6  10 

507 

505 

602 

600 

4  57 

466 

4  52 

23 

26 

20 

527 

525 

523 

5  21 

5  19 

5  17 

5  15 

5  13 

6  10 

608 

606 

508 

6  01 

4  58 

456 

4  53 

23 

24 

26 

528 

526 

b2i 

522 

520 

6  18 

5  16 

6  14 

6  12 

509 

6  07 

506 

602 

4  59 

4  57 

4  54 

23 

12  N 

80 

580 

528 

5  26 

5  24 

522 

520 

5  18 

6  16 

6  13 

5  11 

509 

506 

5  04 

5  01 

4  59 

4  56 

1 
22 

50N 

July  6 

5  31 

529 

5  27 

525 

523 

5  21 

5  19 

6  17 

6  14 

5  12 

5  10 

507 

505 

5  03 

500 

4  58 

22 

17 

10 

583 

632 

5  30 

528 

526 

5  24 

622 

520 

6  18 

6  16 

5  13  '  6  11  1 

509 

5  06 

504 

502 

21 

35 

15 

535 

534 

5  32 

530 

528 

526 

5  24 

522 

520 

5  18 

6  16 

6  14 

5  12 

5  09 

6  07 

504 

20 

44 

20 

5  87 

536 

634 

5  32 

530 

628 

526 

525 

5  23 

6  21 

5  19 

6  17 

5  14 

5  12 

5  10 

5  08 

19 

44 

25 

5  39 

588 

586 

534 

533 

6  31 

529 

527 

525 

6  24 

522 

620 

5  18 

5  16 

5  14 

5  12 

18 

36N 

80 

6  41 

5  40 

538 

536 

535 

533 

5  32 

530 

528 

5  26 

6  25 

623 

5  21 

5  19 

5  17 

5  15 

17 

20N 

Aug.  4 

543 

5  41 

5  40 

5  89 

5  37 

536 

5  34 

533 

6  31 

529 

528  ;  526 

6  24 

5  23 

5  21 

5  19 

15 

67 

9 

5  44 

6  43 

5  42 

5  41 

5  89 

688 

5  37 

635 

634 

582 

5  81  6  29 

5  28 

5  26 

5  24 

523 

14 

28 

14 

5  46 

6  45 

5  44 

543 

642 

5  40 

589 

638 

5  87 

535 

5  34 

583 

5  31 

5  30 

528 

527 

12 

^ 

19 

548 

5  47 

5  46 

5  45 

644 

5  42 

5  41 

5  40 

589 

538 

5  37 

536 

536 

5  83 

5  82 

5  31 

11 

13 

24 

5  49 

6  48 

5  47 

5  46 

5  46 

5  45 

6  44 

6  48 

5  42 

5  41 

5  40 

5  89 

538 

5  37 

636 

536 

9 

29  N 

29 

650 

650 

5  49 

5  48 

548 

5  47 

5  46 

545 

644 

544 

5  43 

642 

5  41 

540 

5  39 

5  38 

7 

40N 

Sept  3 

5  52 

5  51 

5  51 

550 

550 

5  49 

548 

648 

5  47 

5  46 

546 

645 

5  44 

5  44 

543 

5  42 

5 

49 

8 

553 

653 

5  52 

5  52 

5  51 

6  61 

550 

660 

560 

6  49 

5  49 

648 

6  48 

5  47 

5  47 

5  46 

3 

56 

13 

5  64 

554 

6  54 

563 

553 

553 

5  52 

6  62 

5  52 

5  52 

5  61 

5  51 

5  51 

5  61 

550 

550 

2 

00 

18 

5  54 

5  M 

554 

554 

554 

554 

554 

654 

554 

663 

553 

653 

5  53 

5  53 

653 

5  53 

0, 

,03N 

23 

6  67 

5  57 

6  67 

5  67 

6  67 

5  67 

6  67 

6  67 

6  57 

6  67 

5  67 

6  57 

5  57 

6  67 

5  58 

558 

1 

548 

28 

558 

558 

558 

558 

559 

5  69 

6  69 

600 

600 

6  00 

600 

600 

6  01 

6  01 

6  01 

6  02 

8 

618 

Oct.   3 

5  59 

600 

6  00 

600 

6  01 

6  01 

602 

602 

602 

603 

603 

604 

604 

605 

6  05 

6  06 

6 

46 

8 

6  01 

6  01 

6  02 

602 

6  03 

604 

6  04 

605 

605 

606 

607 

607 

608 

609 

6  09 

6  10 

7 

40 

18 

602 

603 

6  04 

6  05 

605 

606 

607 

608 

608 

609 

6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

9 

31 

18 

604 

6  05 

6  06 

6  07 

6  08 

609 

6  10 

6  11 

6  12 

6  18 

6  14 

6  14 

6  16 

6  17 

6  18 

6  19 

11 

18 

23 

6  07 

6  08 

6  08 

6  09 

6  10 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  20 

6  21 

6  22 

6  24 

13 

02  8 

28 

609 

6  10 

6  11 

6  12 

6  13 

6  15 

6  16 

6  17 

6  18 

620 

6  21 

622 

6  24 

6  25 

6  27 

6  28 

14 

40  8 

Nov.  2 

6  11 

6  13 

6  14 

6  15 

6  17 

6  18 

6  19 

621 

6  22 

623 

6  24 

6  26 

6  27 

6  29 

6  31 

6  33 

16 

12 

7 

6  14 

6  16 

6  17 

6  18 

620 

6  21 

623 

6  24 

6  26 

627 

6  28 

630 

682 

634 

6  36 

6  37 

17 

88 

12 

6  17 

6  19 

6  20 

6  22 

6  23 

6  25 

6  27 

628 

630 

6  31 

633 

685 

6  37 

639 

6  41 

6  43 

18 

55 

17 

6  20 

622 

6  23 

625 

627 

629 

6  30 

6  32 

6  34 

6  35 

6  37 

6  39 

6  41 

6  43 

6  46 

6  48 

20 

05 

22 

6  22 

6  24 

626 

6  28 

630 

6  32 

6  33 

6  85 

6  87 

6  40 

6  42 

644 

646 

648 

6  51 

6  53 

21 

058 

27 

626 

628 

629 

6  31 

633 

6  35 

6  37 

6  39 

6  41 

6  44 

6  46 

648 

6  51 

6  58 

6  55 

6  58 

21 

558 

Dec.  2 

6  30 

632 

6  34 

6  36 

638 

6  38 

6  42 

6  44 

6  47 

6  49 

6  51 

6  54 

666 

6  58 

7  00 

703 

22 

35 

7 

632 

634 

636 

6  38 

6  41 

6  43 

6  45 

6  47 

6  49 

6  52 

654 

6  56 

6  59 

702 

7  04 

707 

23 

04 

12 

6  35 

6  37 

639 

6  41 

644 

6  46 

6  48 

6  50 

658 

655 

6  58 

700 

7  03 

7  05 

708 

7  11 

23 

21 

17 

639 

6  41 

6  43 

6  45 

6  48 

650 

6  52 

6  54 

6  57 

659 

702 

704 

7  07 

7  10 

7  12 

7  15 

23 

27 

22 

6  42 

6  44 

6  46 

6  48 

6  50 

653 

655 

6  57 

7  00 

702 

704 

7  07 

7  10 

7  12 

7  15 

7  18 

1  23 

21  8 

27 

6  44 

646 

648 

6  50 

6  52 

6  55 

6  57 

659 

7  02 

704 

707 

709 

7  12 

7  14 

7  17 

7  20 

1  23 

088 

Jan.  1 

6  46 

648 

650 

6  52 

6  54 

6  56 

6  58 

7  01 

703 

7  06 

7  08 

7  10 

7  13 

7  16 

7  18 

7  21 

518 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


South  Latitude, 

DecliDa- 

tiOD. 

*85S" 

1 

870 

88° 

39° 

40° 

41° 

42° 

48° 

44° 

45P 

46° 

47° 

48° 

40° 

50° 

• 

51° 
A.  fit. 

62° 

o 

t 

h.  m. 

h.  tn. 

h.  Vl. 

h,  fti. 

h.  tn. 

h.  fli. 

h.  fn. 

h.  m. 

h.  tn. 

A.  911. 

h.fn. 

A.  fit. 

A.1II. 

hm  ffl* 

A.  tn. 

28 

058 

Jan.     1 

448 

440 

4  87 

484 

4  81 

4  27 

4  24 

420 

4  16 

4  12 

4  08 

408 

359 

854 

8  49 

8  44 

22 

87 

6 

446 

4  48 

440 

488 

484 

4  81 

428 

423 

420 

4  16 

4  12 

408 

4  04 

859 

854 

8  49 

21 

58 

11 

4  52 

4  49 

446 

448 

4  40 

4  87 

484 

430 

427 

423 

4  18 

4  14 

4  10 

406 

400     356 

21 

06 

16 

456 

458 

4  51 

4  48 

445 

4  42 

439 

486 

4  32 

429 

425 

4  21 

4  17 

4  18 

408 

404 

20 

07 

21 

5  01 

450 

456 

4  54 

4  51 

4  48 

4  45 

4  42 

4  89 

4  86 

482 

4  29 

425 

4  21 

4  17 

4  12 

18 

58 

26 

507 

5  04 

602 

500 

4  57 

454 

4  52 

4  49 

446 

448 

4  40 

4  86 

488 

429 

424 

4  21 

17 

39  8 

81 

5  12 

5  10 

508 

506 

504 

5  01 

459 

456 

453 

4  51 

4  48 

445 

4  42 

488 

483 

480 

16 

13  S 

Feb.    5 

5  18 

5  16 

5  14 

5  12 

5  10 

508 

506 

503 

5  01 

458 

4  56 

453 

460 

4  47 

448 

4  40 

14 

40 

10 

5  24 

522 

520 

5  18 

5  16 

5  14 

5  12 

5  10 

506 

506 

504 

5  01 

459 

466 

4  52 

4  49 

13 

01 

15 

529 

527 

526 

5  24 

523 

5  21 

5  19 

5  17 

5  15 

5  18 

5  11 

509 

507 

604 

5  01 

4  69 

11 

16 

20 

584 

583 

5  81 

580 

529 

527 

526 

524 

522 

5  21 

5  19 

5  17 

5  15 

6  13 

5  10 

508 

9 

28  S 

26 

539 

5  88 

587 

586 

585 

588 

532 

5  31 

530 

528 

527 

625 

5  24 

522 

5  19 

5  17 

7 

80  S 

Mar.    2 

5  45 

5  44 

548 

542 

5  41 

5  40 

5  89 

588 

586 

585 

5  84 

538 

582 

680 

529 

528 

5 

84 

7 

550 

5  49 

5  49 

548 

546 

546 

5  45 

544 

5  43 

5  42 

5  41 

5  41 

540 

5  89 

588 

537 

8 

37 

12 

555 

554 

554 

553 

5  52 

5  52 

5  51 

550 

550 

5  49 

5  49 

5  48 

548 

6  47 

5  46 

5  46 

1 

39  8 

17 

558 

558 

558 

558 

5  57 

5  57 

6  57 

5  57 

556 

556 

5  56 

5  56 

555 

555 

556 

5  54 

0 

20N 

22 

6  03 

603 

608 

603 

603 

606 

608 

603 

608 

603 

6  03 

6  08 

608 

608 

608 

6  03 

2 

18  N 

27 

607 

6  07 

608 

608 

606 

607 

609 

609 

609 

609 

6  10 

6  10 

6  10 

6  11 

6  11  :  6  11 

4 

15  N 

Apr.     1 

6  12 

6  12 

6  12 

6  18 

6  13 

6  14 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

6  19 

620 

6 

09 

6 

6  16 

6  16 

6  17 

6  18 

6  18 

6  19 

620 

6  21 

622 

622 

623 

6  24 

625 

626 

627 

6  28 

8 

02 

11 

620 

6  21 

622 

628 

6  24 

625 

626 

627 

628 

629 

6  80 

6  81 

688 

.6  84 

685 

6  87 

9 

51 

16 

6  24 

625 

627 

6  28 

6  29 

680 

6  31 

683 

634 

685 

6  87 

688 

640 

6  42 

64S 

6  45 

11 

85 

21 

629 

630 

6  31 

688 

634 

686 

6  87 

6  39 

.6  40 

6  42 

6  44 

6  45 

6  47 

6  49 

6  51 

6  58 

18 

15  N 

26 

6  83 

6  35 

686 

6  88 

6  89 

6  41 

6  48 

6  44 

6  46 

6  48 

650 

6  52 

654 

6  57 

659 

7  02 

14 

SON 

May    1 

688 

640 

6  42 

6  48 

6  45 

6  47 

6  49 

6  51 

663 

666 

6  58 

700 

703 

7  04* 

707 

7  10 

16 

19 

6 

6  43 

6  45 

6  46 

6  48 

650 

653 

665 

6  57 

659 

7  02 

704 

7  07 

7  10 

7  12 

7  15 

7  18 

17 

42 

11 

6  47 

6  49 

6  51 

653 

6  55 

658 

700 

7  03 

7  05 

708 

7  11 

7  14 

7  17 

7  19 

722 

7  25 

18 

55 

16 

6  51 

653 

655 

658 

700 

7  08 

705 

7  08 

•7  11 

7  14 

7  17 

7  20 

728 

726 

729     7  33 

19 

58 

21 

655 

6  57 

700 

702 

705 

708 

7  10 

7  18 

7  16 

7  19 

723 

726 

7  29 

782 

7  86 

,7  40 

21 

00 

26 

6  59 

7  01 

704 

706 

709 

7  12 

7  15 

7  18 

7  21 

7  24 

728 

7  81 

785 

788 

742 

7  46 

21 

48  N 

81 

602 

705 

707 

7  10 

7  18 

7  16 

7  19 

7  22 

7  26 

729 

788 

787 

740 

7  44 

748 

7  62 

22 

28N 

June   5 

7  06 

709 

7  12 

7  14 

7  17 

7  21 

7  24 

727 

7  81 

784 

788 

7  42 

746 

750 

754 

7  59 

22 

57 

10 

709 

7  12 

7  15 

7  17 

720 

7  24 

727 

780 

784 

7  88 

7  42 

7  46 

750 

754 

758 

8  08 

23 

17 

15 

7  10 

7  13 

7  16 

7  19 

722 

725 

728 

732 

786 

789 

7  48 

7  47 

7  51 

756 

8  01 

8  06 

23 

26 

20 

7  12 

7  16 

7  18 

7  21 

724 

7  27 

7  81 

784 

7  88 

7  42 

7  46 

750 

764 

7  59 

804 

809 

23 

25 

25 

7  18 

7  16 

7  19 

722 

726 

728 

7  82 

735 

789 

7  48 

7  47 

7  51 

755 

800 

804 

8  09 

23 

14  N 

30 

7  14 

7  16 

7  19 

722 

726 

728 

782 

7  85 

789 

7  42 

746 

750 

754 

759 

804 

809 

22 

52  N 

July    5 

7  18 

7  16 

7  19 

7  21 

7  24 

727 

7  81 

7  84 

7  88 

7  41 

746 

7  49 

753 

758 

802 

807 

22 

21 

10 

7  12 

7  14 

7  17 

720 

723 

726 

729 

782 

7  86 

739 

7  48 

7  47 

760 

755 

759 

804 

21 

40 

15 

7  10 

7  12 

7  15 

7  18 

7  20 

7  28 

726 

780 

7  83 

736 

7  40 

7  43 

7  47 

7  51 

755 

800 

20 

50 

20 

708 

7  11 

7  18 

7  15 

7  18 

7  21 

7  24 

7  27 

730 

7  38 

7  36 

740 

7  48 

7  47 

7  51 

7  55 

19 

50 

25 

704 

706 

7  08 

7  11 

7  18 

7  16 

7  18 

7  21 

7  24 

727 

7  80 

7  84 

7  87 

742 

745 

7  49 

18 

43  N 

80 

7  01 

708 

705 

707 

709 

7  12 

7  14 

7  17 

7  20 

7  22 

725 

728 

7  81 

785 

788 

7  42 

17 

28N 

Aug.    4 

656 

6  58 

700 

7  02 

704 

706 

709 

7  11 

7  13 

7  16 

7  19 

722 

725 

728 

7  81 

785 

16 

06 

9 

6  51 

658 

654 

656 

658 

700 

702 

704 

707 

7  09 

7  11 

7  14 

7  16 

7  19 

7  22 

7  25 

14 

87 

14 

6  45 

6  47 

648 

650 

6  52 

658 

655 

6  57 

659 

7  01 

703 

706 

708 

7  10 

7  13 

7  15 

IS 

03 

19 

6  89 

6  40 

6  42 

6  48 

645 

646 

6  48 

6  49 

6  51 

6  53 

655 

6  57 

659 

702 

704 

7  06 

11 

23 

24 

682 

633 

635 

6  86 

687 

689 

6  40 

6  41 

6  48 

6  44 

6  46 

6  48 

6  49 

6  52 

654 

6  66 

9 

89  N 

29 

626 

627 

628 

629 

680 

682 

633 

6  34 

6  35 

636 

638 

689 

6  40 

6  42 

6  44 

6  45 

7 

51  N 

Sept.    3 

6  18 

6  19 

620 

6  21 

6  21 

622 

623 

624 

6  25 

6  26 

627 

6  28 

629 

6  81 

682 

6  84 

6 

00 

8 

6  11 

6  12 

6  12 

6  18 

6  18 

6  14 

6  15 

6  15 

6  16 

6  17 

6  17 

6  18 

6  19 

6  21 

622 

622 

4 

07 

13 

608 

604 

604 

605 

605 

605 

606 

606 

6  07 

607 

6  07 

608 

608 

6  10 

6  10 

6  11 

2 

11 

18 

556 

556 

556 

5  67 

5  57 

5  57 

558 

5  58 

558 

558 

558 

658 

659 

559 

559 

5  59 

0 

16  N 

23 

548 

5  48 

548 

5  49 

5  49 

5  49 

5  49 

5  48 

5  48 

5  48 

5  48 

548 

548 

548 

548 

5  47 

1 

42  S 

28 

5  41 

5  40 

540 

5  40 

5  39 

5  89 

589 

538 

5  88 

587 

5  87 

587 

586 

5  87 

586 

5  86 

8 

398 

Oct.     3 

538 

583 

582 

582 

5  31 

580 

5  80 

529 

5  28 

528 

627 

526 

626 

526 

525 

5  24 

5 

85 

8 

5  26 

525 

524 

5  24 

528 

622 

5  21 

520 

5  19 

5  18 

5  17 

5  10 

5  15 

6  15 

5  14 

5  13 

7 

28 

13 

5  19 

o  18 

5  17 

5  16 

5  15 

5  14 

5  13 

^11 

5  10 

509 

506 

506 

505 

504 

508 

5  01 

9 

20 

18 

5  12 

5  11 

509 

509 

608 

506 

505 

504 

502 

5  01 

459 

4  58 

456 

454 

452 

460 

11 

08 

23 

505 

504 

502 

5  01 

4  59 

458 

456 

4  55 

453 

4  51 

4  49 

4  47 

4  45 

444 

4  42 

440 

12 

51  8 

28 

4  59 

4  58 

456 

455 

4  58 

4  51 

4  49 

4  47 

4  45 

448 

4  41 

489 

486 

485 

482 

4  30 

14 

80S 

Nov.    2 

454 

4  52 

4  60 

448 

4  46 

4  44 

4  42 

4  40 

4  38 

4  35 

4  83 

480 

4  28 

425 

422 

4  19 

16 

08 

7 

4  49 

4  47 

4  45 

4  48 

4  40 

488 

4  86 

4  82 

4  31 

428 

4  25 

4  22 

4  19 

4  16 

4  18 

4  10 

17 

29 

12 

4  44 

4  42 

4  40 

4  38 

4  35 

4  83 

4  30 

4  27 

4  25 

4  22 

4  19 

4  15 

4  12 

409 

405 

4  01 

18 

48 

17 

4  41 

4  88 

4  36 

433 

4  81 

428 

4  25 

4  22 

4.19 

4  17 

4  13 

409 

406 

402 

858 

854 

19 

58 

22 

4  88 

4  a*) 

433 

4  80 

427 

4  24 

4  21 

4  18 

4  15 

4  12 

406 

404 

400 

866 

852 

3  48 

20 

59  S 

27 

4  36 

38 

4  80 

4  27 

4  24 

4  21 

4  18 

4  15 

4  11 

408 

404 

400 

856 

8  52 

8  47     8  43 

21 

51  S 

Dec.     2 

4  38 

4  31 

4  28 

4  25 

4  22 

4  18 

4  15 

4  12 

4  08 

404 

400 

8  57 

853 

348 

843 

889 

22 

82 

7 

483 

4  30 

4  27 

4  24 

4  21 

4  18 

4  14 

4  10 

407 

403 

859 

355 

3  51 

846 

8  41 

836 

23 

02 

12 

4  84 

4  31 

428 

4  24 

4  21 

1  18 

4  14 

4  10 

4  06 

4  03 

358 

3  54 

8  49 

8  44 

839 

834 

23 

20 

17 

4  84 

4  31 

4  28 

425 

4  21 

4  18 

4  14 

4  11 

407 

4  04 

858 

854 

8  49 

84« 

889 

334 

23 

27 

22 

4  36 

4  33 

4  30 

427 

423 

4  20 

4  17 

4  13 

409 

405 

400 

8  56 

8  51 

8  47 

8  41 

836 

'23 

22  S 

27 

4  89 

4  86 

433 

4  80 

4  27 

428 

4  20 

4  16 

4  12 

4  08 

403 

859 

855 

850 

844 

SS9 

23 

05  S 

Jan.     1 

4  48 

4  40 

4  37 

484 

4  31 

4  27 

4  24 

1 

420 

4  16 

4  12 

406  !  403 

850 

854 

8  49 

844 

1 

TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


519 


1 

s 

SoviJih  Latitude, 

1 

Declina- 
tion. 

^ssr- 

8r> 

38° 

89«» 

40° 

41«> 

42° 

439 

440 

450 

46° 

470 

48° 

490 

50° 

51° 

520 

o 

/ 

A.  m. 

A.  m. 

h.  ffi. 

h.  m. 

A.  tit. 

A.  fR. 

h.  lit. 

h.  m. 

A.  w. 

h,  tTt. 

h.  fit. 

A.  iti. 

A.  tn. 

A.  m. 

A.  m. 

A.  m. 

23 

088 

Jan.    1 

724 

7  27 

730 

733 

786 

740 

748 

7  47 

7  61 

755 

7  59 

808 

808 

8  18 

8  18 

828 

22 

34 

6 

724 

7  27 

730 

7  33 

7  36 

7  39 

748 

746 

7  50 

754 

758 

802 

807 

812 

8  16 

822 

21 

&3 

11 

724 

727 

729 

7  32 

7  35 

788 

7  42 

745 

7  49 

7  62 

756 

800 

804 

809 

8  14 

8  19 

21 

02 

16 

722 

725 

727 

7  30 

7  33 

7  36 

7  89 

742 

746 

7  49 

758 

7  57 

800 

805 

8  11 

8  16 

20 

01 

21 

7  21 

728 

725 

728 

7  81 

784 

787 

740 

7  43 

746 

7  49 

753 

7  57 

802 

806 

809 

18 

60 

26 

7  17 

720 

722 

724 

727 

780 

782 

735 

788 

7  41 

7  44 

7  48 

7  51 

756 

800 

808 

17 

31  8 

81 

7  14 

7  16 

7  18 

720 

722 

726 

727 

780 

7  82 

735 

738 

7  42 

745 

7  49 

7  52 

766 

16 

048 

Feb.    6 

709 

7  11 
707 

7  13 

7  15 

7  17 

7  19 

721 

7  24 

726 

7  29 

782 

735 

738 

741 

744 

7  47 

14 

30 

10 

705 

709 

7  10 

7  12 

7  14 

7  16 

7  18 

720 

722 

7  25 

727 

780 

7  32 

786 

739 

12 

51 

15 

659 

7  01 

702 

704 

705 

707 

709 

7  11 

7  13 

7  14 

7  17 

7  19 

7  21 

723 

7  27 

729 

11 

06 

20 

658 

654 

656 

6  57 

668 

700 

7  01 

703 

704 

706 

7  08 

7  10 

7  11 

7  14 

7  17 

7  19 

9 

16  S 

25 

646 

6  48 

6  49 

^60 

6  51 

6  52 

658 

656 

-666 

6  67 

659 

700 

702 

704 

705 

707 

7 

18  8 

Mar.    2 

6  40 

6  41 

6  41 

642 

643 

6  44 

645 

646 

6  47 

648 

6  49 

6  51 

6  62 

668 

664 

666 

5 

28 

7 

683 

683 

6  33 

6  34 

6.35 

636 

637 

6  37 

6  38 

6  39 

6  40 

6  41 

6  42 

642 

643 

644 

3 

25 

12 

625 

626 

6  26 

626 

627 

627 

628 

628 

629 

629 

630 

680 

6  31 

682 

632 

633 

1 

278 

17 

6  18 

6  18 

6  18 

6  18 

6  19 

6  19 

6  19 

6  19 

620 

620 

620 

6  20 

6  21 

6  21 

6  21 

6  21 

0 

82N 

22 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

6  10 

2 

SON 

27 

603 

603 

602 

602 

6  02 

602 

6  01 

6  01 

6  01 

600 

600 

600 

5  59 

5  69 

558 

558 

4 

26N 

Apr.     1 

556 

555 

655 

554 

554 

553 

5  52 

5  52 

5  51 

6  51 

560 

560 

5  49 

548 

548 

548 

6 

21 

6 

548 

5  48 

6  47 

6  46 

546 

545 

544 

6  43 

5  42 

5  41 

540 

5  40 

539 

588 

538 

5  37 

8 

13 

11 

5  41 

540 

6  39 

538 

538 

586 

686 

584 

533 

532 

5  81 

529 

528 

527 

527 

525 

'     10 

01 

16 

584 

533 

582 

5  81 

5S0 

528 

627 

526 

6  24 

523 

522 

520 

5  19 

5  17 

5  16 

5  14 

11 

46 

21 

528 

526 

525 

5  24 

622 

521 

5  19 

5  18 

5  16 

5  14 

5  13 

5  11 

509 

507 

506 

504 

13 

25N 

26 

522 

520 

5  19 

5  17 

6  15 

5  14 

5  12 

5  10 

508 

506 

504 

502 

600 

458 

4  56 

454 

14 

59N 

May    1 

5  15 

5  13 

5  11 

6  10 

508 

606 

604 

502 

500 

468 

455 

463 

4  51 

4  48 

4  46 

4  42 

16 

27 

6 

5  10 

507 

505 

504 

503 

500 

4  67 

455 

458 

4  61 

448 

445 

4  43 

4  39 

486 

4  84 

17 

48 

11 

506 

503 

5  01 

459 

456 

454 

462 

4  49 

4  47 

444 

4  41 

438 

435 

4  32 

428 

4  26 

19 

02 

16 

4  51 

459 

4  57 

4  54 

462 

4  49 

4  47 

444 

4  41 

488 

435 

432 

429 

425 

421 

4  19 

20 

04 

21 

4  57 

456 

4  53 

4  50 

4  48 

445 

4  42 

4  89 

436 

488 

430 

426 

424 

4  19 

4  15 

4  12 

21 

05 

26 

455 

4  52 

4  49 

4  47 

444 

4  41 

489 

435 

4  32 

429 

425 

422 

4  18 

4  14 

4  10 

407 

21 

58N 

81 

4  52 

4  49 

4  46 

4  44 

4  41 

4  38 

434 

4  31 

428 

425 

4  21 

4  17 

4  18 

409 

4  04 

4  01 

22 

81  N 

Jnne   5 

450 

4  47 

4  45 

4  42 

489 

436 

483 

429 

426 

422 

4  18 

4  14 

4  10 

406 

402 

358 

28 

00 

10 

4  49 

4  47 

4  44 

4  41 

438 

435 

4  82 

428 

424 

4  21 

4  17 

4  13 

409 

404 

3  59 

356 

23 

18 

15 

4  49 

4  47 

4  44 

4  41 

4  38 

484 

481 

428 

424 

4  20 

4  16 

4  12 

408 

403 

358 

854 

28 

26 

20 

4  50 

4  47 

4  44 

4  42 

438 

485 

482 

428 

425 

4  21 

4  17 

4  13 

409 

404 

3  69 

354 

23 

24 

25 

4  52 

4  49 

4  46 

4  43 

440 

436 

488 

430 

426 

422 

4  18 

4  14 

4  10 

405 

400 

866 

23 

12  N 

SO 

454 

4  51 

4  48 

4  45 

4  42 

4  89 

486 

482 

428 

4  25 

4  21 

4  17 

4  13 

4  08 

4  08 

368 

22 

SON 

July    5 

455 

4  52 

4  49 

4  47 

443 

4  40 

4  87 

484 

430 

427 

424 

420 

4  16 

4  11 

407 

4  02 

22 

17 

10 

458 

4  65 

462 

450 

4  47 

4  44 

4  41 

437 

484 

4  81 

427 

423 

4  19 

4  15 

4  10 

406 

21 

35 

15 

502 

4  59 

4  57 

454 

4  51 

4  48 

446 

4  42 

4  89 

436 

482 

429 

425 

421 

4  17 

4  12 

20 

44 

20 

506 

608 

6  01 

458 

456 

458 

460 

4  47 

4  44 

4  41 

437 

484 

4  31 

427 

423 

4  18 

19 

44 

25 

509 

507 

605 

502 

600 

4  67 

455 

4  52 

4  49 

4  46 

443 

440 

4  37 

4  83 

429 

425 

18 

86N 

80 

5  12 

5  10 

508 

506 

503 

5  01 

459 

466 

453 

4  51 

448 

445 

4  42 

4  39 

435 

482 

17 

20  N 

Aug.    4 

5  17 

5  16 

5  18 

5  11 

609 

507 

505 

502 

500 

468 

4  55 

4  62 

4  49 

445 

4  42 

439 

15 

57 

9 

520 

5  18 

5  17 

5  15 

5  18 

5  11 

509 

507 

605 

508 

500 

4  57 

455 

4  52 

4  49 

4  47 

14 

28 

14 

5  24 

528 

6  21 

520 

6  18 

5  16 

5  14 

5  13 

5  11 

509 

506 

504 

502 

4  59 

4  57 

4  65. 

12 

53 

19 

528 

5  27 

626 

5  24 

5  28 

5  21 

520 

5  18 

6  16 

5  15 

5  18 

5  11 

509 

5  07 

505 

5  02 

11 

13 

24 

538 

5  81 

5  80 

5  29 

528 

526 

525 

6  24 

522 

5  21 

5  19 

5  17 

5  16 

5  14 

5  12 

5  01 

9 

29N 

29 

586 

535 

635 

5  34 

533 

5  31 

530 

529 

528 

527 

525 

5  24 

523 

5  21 

520 

5  18 

7 

40N 

8ept    8 

5  41 

5  40 

5  39 

538 

5  37 

.  587 

536 

535 

534 

533 

532 

531 

5  30 

529 

5  28 

627 

5 

49 

18 

545 

6  44 

5  48 

5  43 

5  42 

5  42 

5  41 

5  41 

5  40 

5  89 

538 

538 

5  87 

5  36 

535 

535 

8 

55 

18 

5  49 

548 

5  48 

548 

5  47 

5  47 

5  47 

546 

5  46 

545 

545 

544 

5  44 

543 

5  43 

5  43 

2 

00 

18 

553 

553 

553 

5  52 

5  52 

5  52 

5  52 

5  62 

562 

6  52 

5  51 

5  61 

5  51 

5  51 

5  51 

5  51 

0 

03  N 

23 

6  57 

5  67 

5  57 

5  67 

5  57 

5  57 

5  57 

658 

6  57 

658 

558 

5  58 

558 

5  59 

5  59 

569 

1 

548 

28 

6  01 

6  01 

602 

6  02 

6  02 

608 

603 

6  03 

6  04 

604 

605 

6  05 

606 

606 

607 

607 

3 

51  8 

Oct.     8 

605 

606 

606 

6  07 

608 

608 

609 

6  10 

6  10 

6  11 

6  12 

6  12 

6  13 

6  14 

6  15 

6  16 

6 

46 

8 

6  10 

6  11 

6  11 

6  12 

6  13 

6  14 

6  16 

6  15 

6  17 

6  17 

6  19 

6  20 

6  21 

622 

623 

6  24 

7 

40 

13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  19 

6  20 

622 

623 

624 

6  26 

6  27 

6  28 

629 

6  30 

6  32 

9 

81 

18 

6  19 

620 

621 

623 

624 

625 

627 

628 

680 

6  31 

683 

635 

6  36 

6  37 

6  39 

6  41 

11 

18 

28 

624 

625 

6  27 

6  28 

630 

6  31 

638 

635 

637 

688 

6  40 

6  42 

6  44 

6  46 

6  48 

650 

13 

02  S 

28 

629 

6  31 

6  32 

6  34 

686 

637 

639 

6  41 

643 

645 

648 

650 

6  52 

654 

6  57 

669 

14 

40  8 

Nov.    2 

634 

686 

6  38 

6  40 

6  42 

6  44 

646 

6  48 

6  61 

653 

655 

658 

7  01 

703 

706 

7  09 

16 

12 

7 

6  40 

6  42 

6  44 

6  46 

648 

6  50 

658 

655 

658 

7  00 

7  08 

706 

709 

7  11 

7  15 

7  18 

17 

88 

12 

645 

6  47 

6  49 

6  51 

654 

6  57 

6  59 

702 

705 

7  08 

7  11 

7  14 

7  17 

7  20 

723 

7  27 

IS 

66 

17 

660 

653 

655 

6  57 

700 

703 

706 

709 

7  12 

7  15 

7  18 

7  22 

725 

7  28 

732 

786 

20 

05 

22 

6  55 

658 

7  01 

7  03 

7  06 

7  09 

7  12 

7  15 

7  19 

722 

725 

729 

7  33 

7  36 

740 

745 

21 

058 

27 

7  01 

703 

706 

7  09 

7  12 

7  15 

7  18 

7  21 

7  25 

7  28 

7  82 

7  36 

7  40 

7  44 

7  48 

753 

21 

558 

Dec.     2 

705 

7  08 

7  11 

7  14 

7  17 

7  21 

7  24 

7  27 

7  31 

735 

7  39 

7  43 

7  47 

7  51 

756 

8  01 

22 

35 

7 

7  10 

7  13 

7  16 

7  19 

7  22 

7  25 

7  29 

7  33 

7  36 

7  40 

7  44 

7  49 

758 

758 

803 

806 

23 

04 

12 

7  14 

7  17 

7  20 

7  23 

7  26 

7  29 

7  33 

7  37 

7  41 

7  45 

7  49 

7  54 

768 

808 

809 

8  14 

28 

21 

17 

7  18 

7  21 

7  24 

7  27 

7  31 

7  34 

7  38 

7  42 

7  46 

760 

7  54 

7  59 

803 

807 

8  13 

8  18 

23 

27 

22 

7  21 

7  24 

7  27 

7  30 

7  34 

7  37 

7  42 

7  45 

7  49 

7  52 

7  57 

8  01 

806 

8  11 

8  17 

8  22 

23 

21  S 

27 

723 

7  26 

7  29 

7  32 

7  35 

7  39 

7  43 

7  47 

7  51 

7  54 

7  58 

808 

807 

8  13 

8  18 

823 

23 

03  8 

Jan.     1 

724 

7  27 

7  30 

7  33 

7  36 

7  40 

7  43 

7  47 

7  61 

7  55 

7  59 

803 

8  08 

8  13 

8  18 

828 

1           1 

520 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  RISE. 


I>ecliiia- 
tlou. 


23  05  S 

'i-i  37 

,  21  58 

21  08 

20  07 

18  58 

17  39  S 


16 
14 
13 
11 
9 

7 
5 
3 
1 
0 
2 


13  S 
40 
01 
16 
28  S 

80  S 
34 
87 
89  S 

20  N 
18  N 


4  15  N 

6  09 

8  02 

9  51 
11  35 

15  15  N 

14  50  N 

16  19 

17  42 

18  55 

19  58 
21  00 

21  48  N 

22  28  N 

22  57 

23  17 
23  26 
28  25 
28  14  N 

22  52N 

22  21 

21  40 

20  50 
19  50 
18  43  N 


17 

28  N 

16 

06 

14 

87 

18 

03 

11 

23 

9 

39  N 

7 

51  N 

6 

00 

4 

07 

2 

11 

0 

15  N 

1 

42  S 

Approx. 
date. 


Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 

Mar.  2 

7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 

6 
11 
16 
21 
26 
31 

June  5 
10 
15 
20 
25 
30 

July  5 
10 
lb 
20 
25 
30 

Aug.  4 
9 
14 
19 
24 
29 

Sept.  3 
8 
13 
18 
23 
28 


3  39S 

5  35 

7  28 

9  20 

11  08 

12  51  S 

14  30  8 

16  08 

17  29 

18  48 

19  58 

20  59  8 

21  51  8 

22  32 

23  02 
23  20 
23  27 
23  22  8 


Oct. 


Nor. 


3 
8 
18 
18 
28 
28 

2 
7 
12 
17 
22 
27 


Dec.  2 
7 
12 
17 
22 
27 


South  Latitude, 


&3P       540 


h.  9R. 

3  37 
3  43 
3  60 

3  59 

4  08 
4  16 
4  26 

4  36 

4  46 
456 
506 

5  15 

525 
534 
544 
553 

6  02 
6  11 

6  20 
628 
637 
6  46 
6  55 
703 


h,  tn. 
3  31 
3  37 
3  44 
58 
03 
12 
22 


7 
7 
7 
7 
7 
7 
7 


13 
21 
29 
37 
45 
52 
58 


804 
806 
8  11 
8  14 
8  15 
8  14 

8  12 
809 
806 
800 
7  53 
746 

7  88 
728 
7  18 
709 
658 
6  47 

685 
624 
6  12 
559 
5  47 
535 


5 
5 
5 
4 
4 
4 


23 
11 
00 
48 
87 
26 


28  06  8  ,  Jan.  1 


4  16 
407 
868 
860 
844 
8  88 

333 
3  80 
3  27 
3  28 
330 
382 

8  87 


3 
4 
4 
4 


4 

4 
4 
5 
5 


32 
43 
53 
03 
13 


523 
5  S3 
543 

5  52 

6  02 
6  11 

6  21 
6  30 
6  89 
6  48 

6  57 

7  06 


7 

7 
7 
7 
7 
7 


16 
25 
33 
41 
49 
56 


808 

809 
8  14 
8  17 
8  20 
8  21 
8  20 

8  18 
8  14 
8  11 
805 
758 
760 


7 
7 
7 
7 
7 


42 
82 
22 
11 
00 


6  48 

636 
6  24 
6  12 
600 
5  47 
5  85 


5 
5 
4 
4 
4 
4 


22 
10 
58 
46 
84 
24 


4  18 

408 
854 
3  46 
3  38 
882 

8  27 
824 
8  21 
3  21 
3  23 
326 

3  31 


550 


h.  tn. 
3  25 
3  31 
3  38 
3  48 
3  57 
07 
18 


4 
4 


29 
39 
50 
01 
11 


522 
5  32 
5  42 

5  52 

6  02 
6  12 

6  21 
6  31 
640 
6  60 

6  59 

7  09 


7 
7 
7 
7 

7 


19 
28 
87 
46 
54 
8  01 
808 


8  15 
8  18 
828 
826 
826 
825 

823 
820 
8  16 
8  10 
808 
7  55 


7 
7 
7 
7 
7 


45 
35 
25 
14 
02 


6  60 

688 
6  25 
6  13 
6  00 
5  47 
584 


5 
5 
4 
4 
4 
4 


21 
08 
56 
44 
32 
21 


409 
8  59 
850 
8  41 
383 
327 

3  22 
3  19 
3  15 
3  15 
3  17 
3  20 

3  25 


56° 

570 

h.  tn. 

h,  m. 

3  17 

3  10 

3  24 

3  16 

3  82 

325 

3  41 

335 

3  51 

3  45 

402 

356 

4  13 

407 

424 

4  19 

436 

432 

4  47 

4  42 

4  58 

4  55 

509 

507 

520 

5  18 

6  31 

529 

5  41 

5  41 

5  52 

5  51 

602 

602 

6  12 

6  12 

622 

623 

632 

6  34 

6  42 

6  44 

6  62 

6  51 

7  02 

705 

7  12 

7  15 

723 

725 

7  82 

7  85 

7  42 

7  45 

7  51 

755 

759 

808 

807 

8  12 

8  14 

820 

8  20 

826 

826 

882 

829 

886 

882 

889 

883 

8  40 

882 

889 

880 

886 

826 
8  21 
8  16 
806 
769 


7 
7 
7 
7 
7 


60 
89 

28 
17 
05 


6  53 

640 
6  27 
6  14 
6  01 
548 
584 


5 
5 
4 

4 
4 
4 


21 
08 
56 
42 
30 
17 


4  06 
8  56 
3  45 
336 
3  27 
8  21 


3  15 
3  11 
3  08 
3  07 
3  09 
3  12 


882 
827 
8  21 
8  12 
804 


7 
7 
7 

7 

7 


55 
43 
81 
20 
06 


655 


3  17 


6  42 
6  28 
6  15 
6  01 
5  47 
5  84 


5 
5 
4 
4 
4 
4 


20 
07 
58 
40 
27 
14 


402 
3  51 
3  40 
3  80 
822 
3  14 

306 
804 
8  01 
3  00 
3  01 
304 

3  10 


56°   59°  I  60° 


h.  tit. 


3  01 
3  08 
3  17 
3  28 
38 
50 
01 


3 
3 
4 


h.  tn. 

2  62 
59 
09 
20 
31 
44 
56 


2 
3 
3 
3 
3 
3 


14 
27 
39 
52 
04 


5  16 
5  28 
5  39 

5  51 

6  02 
6  13 

6  24 
6  35 
6  46 

6  57 

7  06 
7  19 


4  09 
423 
4  35 

4  49 
502 

5  14 
5  26 
5  38 

5  50 

6  02 
6  13 

6  25 
6  37 

6  48 
669 

7  11 
722 


h.  m. 
2  41 
2  49 

2  59 

3  11 


3 
3 
3 

4 
4 

4 
4 
4 


23 
36 
50 

04 
18 
31 
45 

58 


29 
40 
60 
00 
8  10 
8  18 
8  27 


7 
7 
7 


834 
8  89 
8  44 
8  47 
848 
8  47 

844 
889 
834 
827 
8  19 
809 


60 
47 
86 
23 
10 


6  57 


6  44 
6  80 
15 
02 
47 


19 
06 
51 
87 
24 
10 


83 
44 
55 

806 
8  16 
8  25 
834 

8  41 
8  47 
852 
856 
856 
854 

8  51 
8  46 
841 
8  84 
8  24 
8  14 


8  04 
7  51 
7  89 
7  27 
7  18 
659 


645 
6  81 
6  16 
02 
47 
82 


6 
5 
5 


5  18 


8  57 
346 
384 
324 
3  15 
307 

300 
256 
252 
2  50 


52 
55 


3  01 


08 
49 
35 
21 
06 


853 
3  42 
3  29 
3  18 
3  06 
2  59 


62 

47 
48 
41 
43 
45 


252 


5  12 
5  25 
5  37 

5  50 

6  02 
6  14 


6  26 
6  38 
6  50 
02 
14 
26 


7 

7 
7 


7  38 

7  50 

8  01 
8  12 
822 
888 

8  42 

850 
856 

9  01 
9  04 
905 
904 

900 
855 
8  49 
8  41 
8  31 
820 

809 


61°   62°   63° 


56 
43 
30 
16 
02 


6  47 
6  32 
6  17 
6  02 
5  47 
5  32 


16 
01 
46 
31 
17 
02 


3  48 
3  85 
822 
3  19 
300 
2  50 


2 
2 
2 
2 
2 
2 


42 
36 
32 
30 
31 
34 


h.  m. 


30 
38 
50 
03 
8  15 
3  29 
3  44 


h.  tn. 
2  15 
2  25 
2  37 
52 
05 


58 
13 
28 
42 
56 


2 
3 
3  21 
3  36 

3  50 


5  09 
5  23 
5  36 

5  49 

6  02 
6  15 

6  27 
6  40 

6  52 

7  06 
7  17 
7  80 

7  43 

7  55 
807 

8  19 
8  30 
8  40 

8  50 

859 
905 

9  11 
9  14 
9  15 
9  IS 

909 
908 
8  57 
848 
838 
826 


07 
23 
88 
52 


5  07 
5  21 
5  35 

5  48 

6  02 
6  15 


I 


628 
642 
655 
06 
21 
35 


8  16 
8  02 
48 
84 
19 
04 


6  49 
6  34 
6  18 
6  02 
5  47 
5  31 


2  41 


15 
59 
44 

28 
13 
58 

48 
29 
15 
03 
51 
41 

82 
26 
21 
18 
19 
23 


2  30 


7 
7 
7 


h.  m. 
2  01 
2  11 
2  25 
2  40 

2  55 

3  11 
3  28 

3  44 

4  01 
4  18 
4  34 

4  49 

5  04 
5  19 
534 

5  48 
602 

6  16 

630 
6  44 
6  57 
11 
25 
39 


64° 


I 


7 
7 

7 


7  48 

8  01 
8  13 
8  27 
8  39 

8  50 

9  00 

9  10 
9  17 
928 
9  26 
9  27 
9  25 

9  20 
9  14 
906 
8  57 
846 
883 


8  21 
806 
7  54 
7  89 
7  24 
7  08 

6  62 
6  36 
620 
6  04 
5  47 
5  31 


14 
58 
42 
26 
10 
54 

88 
23 
06 
55 
42 
31 

21 
18 
06 
02 
03 
07 


2  15 


753 
807 
8  21 
8  34 

8  47 
859 

9  10 

9  21 
929 
935 
988 
9  89 
9  87 

932 
925 
9  17 
907 
8  55 
842 


8  29 
8  14 
7  59 
7  48 
7  27 
7  11 

6  54 
6  38 
6  21 
604 
6  47 
530 


h. 
1 
1 
2 
2 
2 
3 
3 

3 
3 
4 
4 
4 


m. 
37 
51 
07 
26 
42 
00 
19 

36 
54 

11 
28 
43 


5  00 
5  16 
5  31 

5  46 

6  01 
6  15 

6  30 

6  45 
659 

7  14 
729 
7  44 

7  58 

8  13 
828 
8  43 

8  57 

9  10 
9  23 

9  84 
944 
9  51 
954 
955 
963 

9  48 
9  40 
930 
9  18 
905 
8  50 

836 
8  21 
805 
48 
31 
14 


7 
7 

7 


5 
4 
4 
4 

4 


18 
56 
89 
22 
05 


3  49 


382 
3  16 
01 
46 
32 
19 


3 
2 
2 
2 


2 
2 
1 
1 
1 
1 


06 
59 
51 
47 
48 
58 


2  01 


6  57 
6  39 
6  22 
6  04 
5  46 
529 


5 
4 
4 
4 

4 


11 
54 
86 
18 
01 


843 

325 
307 
250 
234 
2  18 
2  04 


60 
89 
27 
21 
21 
26 


65° 


A.  tn. 


15 
32 
50 
11 
29 
50 
09 


3  27 

3  47 

4  06 
423 
4  40 


4 
5 
5 
5 


57 
14 
30 
45 
6  01 
6  16 


6  30 
6  47 
02 
18 
83 
49 


805 
8  21 
836 

8  52 
907 
922 
936 

9  49 
10  00 
10  06 
10  11 
10  12 
10  08 

10  08 
954 
9  42 
929 
9  15 
860 

844 

827 
8  10 
58 
35 
17 


1  87 


659 
6  41 
623 
604 
5  46 
528 

509 
4  52 
4  82 
4  14 
855 
8  87 

8  17 
259 
41 
28 
06 
49 


2 
2 
2 
1 


1 
1 
1 
0 
0 
1 


18 
08 
55 
54 
00 


66° 


h.  tn. 


0 
1 
1 
2 
2 
2 


52 
26 
52 
13 
35 
57 


67° 


68° 


3  17 
339 

3  59 

4  18 
4  36 


h.  m. 

SeU 

Jan. 10 

0  44 

1  26 

1  54 

2  20 

2  45 

307 
330 

3  51 

4  11 
4  31 


4 
5 
5 
5 


M 
11 
28 
44 
6  01 
6  17 


688 
6  49 
05 
22 
38 
55 


7 
7 
7 
7 


8  12 
8  29 

8  46 
903 
920 
937 
953 

10  07 
10  20 
10  31 
10  35 
10  35 
10  30 

10  23 

10  12 

958 

948 

927 

9  10 

858 
885 
8  17 
58 
40 
21 


7 
7 
7 


702 
643 
6  24 
605 
6  46 
626 

507 
448 
426 
409 
8  49 
830 

809 
2  49 
229 
09 
49 
28 


4 
5 
5 
5 
6 


49 
07 
25 
43 
00 


6  17 

6  34 
6  51 


7 
7 
7 


06 
25 

43 


h.  tn. 
Sets 
Jan.  16. 


1  28 

2  01 
2  30 

2  55 

3  19 

3  42 

4  04 
4  25 

4  45 

5  05 

6  23 

5  42 
600 

6  18 

6  36 
6  54 

12 
SO 
49 


8  01 


8  19 
8  37 
856 
15 
84 
54 


9 
9 
9 


10  13 

10  31 

10  49 

11  05 
11  12 
11  10 
1102 

10  46 
10  31 
10  18 
10  00 
941 
922 

906 
848 
824 
804 
745 
726 

706 
645 
6  25 
605 
545 
625 


7 

7 
7 
8  08 


828 
8  48 
09 
29 
51 


9 
9 
9 


10  15 

10  40 

11  06 
Does 

not  rise 
June  10 

to 
July  3. 


11 
11 


45 
09 


10  43 
10  20 


9 
9 


58 
86 


9  15 

654 

883 

8  12 

7  51 

7  30 

2 
1 
1 


106 
0  42 


06 
45 
24 
04 
843 
322 


5 
4 

4 
4 


800 

286 

2  16 

1 

1 

1 


28 
02 


7  09 
6  49 
6  28 
6  06 

0  45 
5  24 

5  04 
4  41 
4  20 

8  56 
8  96 
3  13 

2  50 
2  26 
2  01 

1  S3 
102 
008 


022 


1  15 


Does  not  set  between- 


Dee.  12 

and 
Dec.31 


Dec.  8 

and 

Jan.  9; 


aodays88dayB  60  days. 


Nov.  27 

and 
Jan.  15: 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET. 


521 


Declina- 
tion. 


23  03  S 
22  34 
21  53 
21  02 
20  01 
18  50 
17  31  S 

16  04  S 
14  30 
12  51 
11  06 
9  16  S 


7 
5 
3 
1 
0 
2 


18  S 
23 
25 

27  S 
82  N 
30  N 


4  26  N 

6  21 
8  13 

10  01 

11  46 

13  25  N 

14  59  N 

16  27 

17  48 

19  02 
.20  04 
2105 

21  53  N 

22  31  N 

23  00 
23  18 
23  26 
23  24 
23  12  N 

22  50  N 
22  17 
21  85 

20  44 

19  44 

18  36  N 

17  20  N 

15  57 
14  28 

12  53 
11  13 

929  N 

7  40N 

5  49 
855 
200 
003  N 
1  548 

8  51  S 
546 

7  40 

9  31 
11  18 

13  02  S 

14  40  8 

16  12 

17  38 

18  65 

20  05 

21  05  8 

21  55  8 

22  35 

23  04 
28  21 
23  27 
23  21  8 


Approx. 
Gate. 

53° 

h,  tn. 

Jan.  1 

829 

6 

828 

11 

825 

16 

8  21 

21 

8  15 

26 

808 

31 

8  01 

Feb.  5 

7  52 

10 

7  42 

15 

782 

20 

7  21 

25 

709 

Mar.  2 

6  57 

7 

6  46 

12 

684 

17 

6  22 

22 

6  10 

27 

558 

Apr.  1 

5  47 

6 

586 

11 

5  24 

16 

5  12 

21 

5  01 

26 

4  51 

May  1 

440 

6 

4  81 

11 

422 

16 

4  14 

21 

4  08 

26 

402 

31 

8  66 

June  5 

8  52 

10 

3  49 

15 

3  48 

20 

348 

25 

850 

80 

353 

July  5 

3  57 

10 

4  01 

15 

407 

20 

4  14 

25 

421 

80 

428 

Aug.  4 

485 

9 

4  43 

14 

452 

19 

500 

24 

508 

29 

5  17 

8ept.  8 

525 

8 

584 

13 

5  42 

18 

5  51 

28 

5  59 

28 

608 

Oct.  3 

6  17 

8 

626 

18 

634 

18 

6  43 

23 

653 

28 

7  02 

Nov.  2 

7  12 

7 

722 

12 

7  31 

17 

7  41 

22 

750 

27 

758 

Dec.  2 

8  06 

7 

8  13 

12 

8  19 

17 

8  24 

22 

828 

27 

8  30 

Jan.  1 

8  29 

South  Latitude. 


54° 


h  m. 
886 
834 
8  31 
8  26 
8  20 
8  12 
8  05 


7 
7 
7 
7 
7 


55 
45 
85 
23 
12 


6  59 
6  47 
684 
6  22 
6  09 
5  57 


6 
5 
5 
5 
4 
4 


46 
34 
22 
10 
59 
48 


4  37 
427 
4  18 
4  10 
403 
8  57 
8  51 

8  47 
845 
8  43 
848 
844 
8  47 

3  51 
855 

4  02 
409 
4  17 
4  23 


4 

4 
4 

4 
5 
5 


32 
40 
48 
56 
05 
14 


5  23 
5  82 

5  40 
550 
558 

6  08 

6  17 
6  26 
6  36 

6  45 
655 

7  05 


7 
7 
7 
7 
7 


16 
26 
36 
46 
55 


804 

8  12 
8  19 
8  25 
8  81 
8  34 
8  36 

8  86 


h.  m. 
8  43 
8  40 
8  37 
832 
825 
8  17 
8  09 


59 
49 
87 
26 
13 


7  01 
6  49 
6  36 
6  23 
6  11 
5  58 


5 
5 
5 
5 
4 
4 


45 
33 
20 
08 
57 
46 


34 
24 
14 
06 
8  58 
8  62 
3  45 


841 
839 
888 
3  37 
8  89 
3  42 


3  46 
3  50 
8  56 
03 
11 
19 


4 
4 
4 

4 
5 
5 


27 
87 
45 
54 
08 
12 


522 
5  81 
540 

5  49 
558 

6  08 

6  18 
627 
6  37 
648 
658 
708 


7 

7 
7 
7 


19 
80 
40 
60 


800 
8  10 

8  18 
826 
8  32 
836 
8  40 
8  42 

843 


56° 

57° 

h.  m. 

h.  m. 

850 

8  57 

8  47 

854 

8  43 

850 

8  39 

845 

8  31 

8  37 

822 

828 

8  13 

8  18 

808 

8  07 

7  62 

756 

7  40 

7  43 

728 

7  31 

7  16 

7  18 

708 

7  05 

6  50 

6  51 

637 

688 

6  24 

6  24 

6  11 

6  11 

5  57 

5  57 

5  44 

543 

5  81 

5  SO 

5  19 

5  17 

506 

504 

4  54 

4  52 

4  43 

4  39 

431 

4  27 

4  20 

4  16 

4  10 

4  06 

4  01 

856 

353 

8  48 

346 

3  41 

3  40 

8  35 

386 

329 

332 

8  26 

3  31 

8  24 

8  31 

8  24 

8  82 

325 

385 

328 

839 

883 

844 

338 

8  51 

845 

858 

358 

406 

4  01 

4  14 

409 

423 

4  19 

483 

429 

4  42 

488 

4  51 

4  48 

5  01 

458 

5  10 

508 

520 

5  18 

530 

529 

5  89 

589 

5  49 

550 

559 

5  59 

609 

6  10 

6  19 

620 

629 

6  31 

6  40 

6  41 

650 

6  52 

7  01 

708 

7  12 

7  15 

723 

726 

734 

788 

7  45 

7  49 

756 

8  01 

806 

8  12 

8  16 

822 

825 

8  81 

833 

840 

8  39 

8  47 

8  44 

8  52 

8  48 

856 

850 

8  58 

850 

8  57 

h.  m. 
906 
903 
859 
8  52 
8  44 
834 
8  23 

8  12 
8  00 
7  47 
7  34 


5 
5 
5 
5 
4 
4 


48 
80 
16 
03 
50 
37 


4  23 
4  11 
4  01 
8  51 
842 
3  34 
828 

8  22 
8  18 
8  16 
8  15 
8  17 
8  20 

825 
8  31 
838 

3  46 
8  55 

4  04 


4 
4 
4 
4 
4 
5 

5 
5 
5 
5 
6 
6 


14 
25 
34 
45 
56 
06 

17 
27 
88 
49 
59 
10 


6  21 
6  38 

6  43 
655 

7  06 
7  18 


81 
43 
55 
807 
8  19 
8  30 


7 
7 
7 


839 

8  49 
856 

9  01 
9  05 
9  07 

906 


59° 


h.  m. 
9  15 
9  11 
907 
8  59 
8  60 
8  40 
8  29 

8  18 
8  05 
7  52 
7  38 


5 
5 
5 


4  19 
4  07 
3  56 
345 
3  37 
828 
8  20 

8  15 
3  10 
808 
307 
809 
8  13 

8  18 
8  24 
8  31 
340 
350 
3  59 


4 

4 
4 
4 
4 

5 


09 
21 
81 
42 
58 
04 


15 
26 
87 
49 
6  00 
6  11 


5 
5 
5 
5 


6  28 
684 
^45 

6  57 

7  10 
7  22 

7  35 

7  48 

8  01 
8  18 
8  26 
8  37 

8  48 
858 
905 

9  10 
9  14 
9  16 

9  15 


7  20 

7  23 

7  07 

709 

6  53 

654 

6  39 

6  40 

6  25 

625 

6  11 

6  11 

5  56 

556 

42 
28 
14 
500 
4  47 
4  33 


I 


60° 


h.  m. 
9  26 


9 
9 


22 
16 
9  08 
8  58 
8  47 
8  36 

8  23 

5  10 
7  56 
7  42 
7  27 

7  11 
656 

6  41 
6  26 
6  11 
556 


5 
5 
5 
4 
4 
4 


41 
26 
11 
57 
42 
29 


4  15 
4  02 
850 
3  39 
3  29 
320 
3  12 

306 
3  01 
2  59 

2  58 
800 
803 

809 

3  15 
3  23 
8  38 
8  43 
353 


4 
4 
4 

4 
4 

5 


04 
16 
27 
38 
50 
02 


18 
25 
36 
48 
6  00 
6  12 


6  24 
6  86 
648 


7 
7 
7 


01 
14 
27 


7 
7 


40 
54 
807 
8  21 
8  34 

8  46 

9  58 
906 
9  16 
922 
9  26 
9  27 

9  26 


61°   62° 


h.  m. 
9  37 
9  32 
9  26 
9  18 
9  06 
8  54 
8  42 

8  29 
8  15 
8  00 
46 
30 


7 
7 


7 
6 
6 


14 
59 
43 
6  27 
6  11 
5  56 


40 
25 
09 
54 
40 
25 

12 
57 
45 
33 
22 
13 
05 

57 
52 
49 
48 
50 
54 


8  00 
807 
8  15 
8  25 
3  35 
8  47 


58 
10 
28 
85 
47 
59 


12 
24 
36 
48 
6  00 
6  18 


5 
5 
5 
5 


6  26 
688 

6  50 

7  03 
7  16 
7  30 


45 
59 
13 
8  29 
8  43 
8  56 


9  07 
9  18 
9  28 
9  84 
9  38 
9  39 

9  87 


h.  m. 
9  52 
9  45 
9  39 
9  29 
9  16 
9  03 
8  50 

8  35 
8  21 
8  05 
7  50 
7  33 

7  17 
7  00 
6  44 
6  28 
6  11 
5  55 


5 
5 
5 
4 
4 
4 

4 
8 
3 
3 
3 
8 
2 

2 
2 
2 
2 
2 
2 


89 
23 
07 
51 
86 
21 

06 
51 
88 
25 
14 
08 
54 

46 
41 
87 
86 
88 
42 


2  48 

2  56 

3  06 
3  17 
8  27 
3  40 


52 
05 
18 
21 
44 
56 


09 
22 
85 
48 
6  01 
6  14 


5 
5 
5 
5 


6  27 
6  41 
52 
07 
21 
86 


6 
7 
7 

7 


7  51 
806 

8  21 
8  37 

8  53 

9  07 

920 
9  82 
9  43 
9  49 
9  54 
9  55 

9  52 


68° 

64° 

65° 

h.  fn. 

h.  m. 

h.  m. 

10  06 

10  28 

10  51 

9  59 

10  18 

10  37 

9  51 

10  08 

10  26 

9  40 

9  54 

10  08 

9  26 

9  39 

9  52 

9  12 

9  23 

9  84 

8  58 

9  07 

9  18 

8  43 

8  50 

8  59 

8  27 

834 

8  41 

8  10 

8  16 

8  21 

7  54 

7  58 

8  04 

7  37 

7  41 

7  46 

7  19 

7  22 

7  25 

7  02 

7  04 

7  07 

645 

6  47 

6  48 

628 

6  29 

680 

6  11 

6  11 

6  11 

554 

554 

5  53 

538 

536 

5  34 

5  21 

5  19 

5  16 

504 

5  01 

4  58 

4  48 

4  44 

4  40 

432 

4  27 

423 

4  16 

4  11 

404 

408 

3  55 

8  49 

845 

3  39 

8  31 

8  81 

3  23 

8  15 

3  17 

3  08 

259 

805 

254 

245 

254 

2  42 

280 

2  44 

2  31 

2  17 

2  85 

2  22 

207 

280 

2  14 

1  58 

223 

2  09 

1  52 

2  24 

2  07 

151 

2  26 

209 

1  53 

2  81 

2  15 

1  59 

2  37 

2  22 

2  06 

2  46 

2  82 

2  17 

256 

2  44 

280 

307 

2  56 

245 

8  19 

309 

259 

3  31 

823 

3  14 

345 

337 

380 

858 

3  52 

345 

4  12 

406 

4  01 

4  26 

4  21 

4  16 

4  89 

486 

4  81 

4  58 

4  49 

4  47 

506 

504 

5  01 

520 

5  18 

5  16 

583 

582 

5  81 

5  47 

5  46 

5  46 

600 

6  01 

6  01 

6  14 

6  15 

6  16 

628 

680 

682 

6  42 

6  45 

6  47 

655 

659 

7  02 

7  10 

7  15 

7  19 

7  24 

7  30 

785 

7  41 

7  47 

7  51 

7  57 

804 

8  11 

8  12 

821 

829 

8  29 

8  89 

8  49 

8  46 

858 

906 

902 

9  16 

928 

9  18 

934 

9  48 

9  83 

9  51 

10  08 

9  46 

10  07 

10  28 

958 

10  22 

10  46 

10  06 

10  31 

10  58 

10  09 

10  86 

11  08 

10  10 

10  35 

11  00 

10  06 

10  28 

10  51 

66° 

67° 

h.  m. 

h.  m. 

11  55 

Sets 

11  16 

Jan.  10 

10  51 

11  30 

10  28 

10  54 

10  07 

10  27 

9  47 

10  08 

928 

9  41 

908 

9  21 

8  49 

858 

829 

8  86 

809 

8  15 

7  50 

754 

7  29 

7  83 

7  10 

7  13 

e5i 

6  52 

6  31 

6  32 

6  11 

6  11 

5  52 

5  51 

533 

5  31 

5  14 

5  11 

455 

4  51 

436 

482 

4  18 

4  12 

3  59 

3  52 

3  42 

3  34 

324 

8  14 

305 

254 

248 

235 

232 

2  16 

2  16 

1  58 

2  01 

1  40 

1  48 

123 

187 

107 

1  29 

055 

1  27 

050 

1  80 

054 

1  37 

1  06 

1  46 

1  20 

200 

1  88 

2  15 

1  56 

2  31 

2  14 

2  47 

2  82 

304 

2  52 

8  21 

3  11 

888 

329 

'8  54 

8  47 

4  11 

405 

427 

4  22 

448 

4  89 

459 

956 

5  14 

5  12 

5  30 

529 

546 

5  45 

6  01 

6  42 

6  17 

6  19 

684 

6  86 

650 

658 

7  06 

7  10 

724 

729 

7  40 

7  46 

759 

807 

8  19 

829 

8  38 

850 

858 

9  12 

9  21 

9  37 

9  46 

10  05 

10  09 

10  37 

10  84 

11  22 

1108 

68° 


h.  tn. 

Sets 

Jan.  16 

""ii'57' 
10  56 
10  21 
9  57 

9  32 
9  08 
8  44 
8  22 
8  00 

7  37 
7  15 
6  54 
6  33 
6  11 
550 


5 
5 
4 
4 
4 
3 


29 
08 
48 
27 
06 
45 


8  25 
3  05 
44 
22 
00 
36 
12 


0  45 

Does 

not 

rise 

June  10 

to 
July  3. 

0  28 

1 

1 

1 

2 

2 


04 
30 
54 
17 
38 


300 
820 
8  39 

3  58 

4  17 
4  85 


4 

5 
5 
5 


58 
10 
27 
45 
603 
6  20 


6  89 
6  57 
15 
85 
54 


7 
7 
7 


8  16 

889 
904 
929 
958 
10  84 


Does  not  set  between- 


Dee.  12 

and 
Dec.  81. 

11  55 


Dec.  3 

and 

Jan.  9; 

88 
days. 


Nov.  27 

and 

Jan.  15; 

50 

days. 


522 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  KI8E. 


Decli- 
na- 
tion. 


Approx. 
date. 


23  058 


22  87 
2158 
2106 
20  07 
18  58 
17  398 

16188 
14  40 

13  01 
1116 

9  288 

7  30S 
5  84 
837 
1398 
0  20N 
218N 

415N 

609 

802 

9  51 
1135 
1315N 

14  SON 
1619 

17  42 

18  55 

19  58 
2100 
2148N 

22  28N 

22  57 
2317 

23  26 
23  25 
23  UN 

22  52N 
22  21 
2140 

20  60 
19  60 
18  48N 


Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 


Mar. 


2 
7 
12 
17 
22 
27 


Apr.  1 
6 
11 
16 
21 
26 


May 


1 
6 
11 
16 
21 
26 
81 


June  5 
10 
15 


Jaly  5 
10 
15 
20 
25 
80 


17  28N  Aug.  4 
16  06  9 
14  37              14 

18  08  19 
1123  24 

9  39N  29 


7  51N 
600 
407 
211 
015N 
1428 

8  898 
535 
728 
920 

1108 
12  618 

14  308 

16  03 

17  29 

18  48 

19  68 


Sept's 
8 
13 
18 
23 
28 


Oct.  3 
8 
13 
18 
23 
28 


Souih  Latitude. 


69°    i    70° 


71° 


72° 


h.  tit.     A.  m.     h.  m.    h.  tn. 
San  does  not  set  between — 
Nov.22Nov.l8Nov.l4Nov.lO|Nov.  7  Nov.  4.0ct.  31  Oct.  28|Oct.  25  Oct.  28 

and  I   and  I   and  |   and 
Tan.2aJan.24Jan.28;  Feb.  IfFeb.  4;  Feb.  7:  Feb.ll:'Feb.l4|FebLl7; 


0  41 

1  36 

2  11 

2  41 
809 
888 
856 
4  18 


41 
02 
21 
42 
6  00 
6  19 


036  , 
1  43 

2  22 
854 
8  22 

3  48 

4  12 

436 
658 

76 
dayB. 
1  03 


688 
6  58 
16 
86 
66 


5  19 
640 

6  00 
620 

6  40 


7 
7 
7 


8  16 

8  87 
858 

9  21 
946 

10  11 
10  42 


00 
21 
42 
803 
825 


7 
7 
7 


848 

9  12 

939 

10  08 

10  42 


2 
2 
3 
3 
4 

4 
4 
5 
6 
6 
6 


00 
88 
11 
39 
05 

80 
58 
16 
88 
59 
21 


84 
days. 


1  27 

2  27 
265 
828 

3  67 


73°    .    74« 


75° 


76° 


h.  tn.    h,  M.    h.  tn.    Jl  n. 
Sun  does  not  set  between— 


77° 


78° 


80° 


82° 


A.  fn.    h.  fn,    h.  fn,    h.  WL 
Sun  does  not  set  between~- 


90     I     96     j    104 
days.    days.    days. 


110 
dayH. 


40 
65 
88 
16 


8  46 


6  42 


7 
7 
7 


04 
26 
48 
8  12 
8  86 


9  01 

929 

10  00 

10  88 


4 

4 

6 
6 
6 


24 
49 

13 
37 
69 


6  22 
646 


7 
7 
7 


08 
82 
66 
8  21 
8  47 


16 
43 
09 
84 

68 


9  16 

9  48 

10  28 


Sun  does  not  rise  between— 


lOUune  1 
and 
20|Julyl2; 
26 
80 


42 
days. 


1128 

10  47 

10  19 

9  63 

927 
906 
8  42 
8  19 
67 
35 


May  26 

and 
July20; 

66 
days. 


7 
7 


Nov. 


20  69S 

21618 

22  32 

23  02 
23  20 
23  27 
28  228 

23068 

2 
7 

12 
17 
22 
27 

2 

7 
12 
17 
22 
27 


Jan.  1 


Dec. 


7  13 
6  61 
629 
606 
6  44 
622 


10  47 
10  13 

9  41 

9  18 
8  62 
828 
804 
7  40 

7  17 
6  64 
6  81 
07 
644 
6  21 


May  21 

and 
July24; 

days. 


74 
days. 


6 


11  42 
10  41 

10  03 
9  82 
903 
8  37 
8  11 
7  46 

7  21 
6  67 
683 
608 
44 
20 


6 
5 


00 
38 
15 
8  62 

8  28 
3  04 


68 
84 
10 
46 
320 
2  64 


4 

4 

4 
3 


56 
31 
06 
39 
8  11 
2  41 


2  38 
2  10 
1  42 
1  12 


226 
1  66 
1  19 
0  24 


2  10 
1  83 
0  43 


11  29 

10  80 
9  61 
9  18 
848 
8  19 
763 

726 
700 
686 
609 
648 
6  17 

4  62 
426 
858 
8  20 
800 
227 


623 

6  47 

7  12 

7  37 
804 

8  32 

9  01 

934 
10  16 


1  07 

2  14 

3  01 
886 

4  06 
407 
606 
6  32 
568 
6  24 

6  50 

7  17 

7  45 

8  13 

8  44 

9  16 

9  66 
10  61 


1  40 

2  41 

3  22 

358 
430 
600 
529 
668 
6  26 

6  63 

7  22 

7  82 

8  24 
859 

9  37 


084 
2  18 
807 

8  47 
4  38 

4  65 
527 

5  57 
627 

6  68 

7  24 

8  00 

8  36 

9  14 
10  02 


10  80  11  29 


Mayie|Mayl2 
and 

July28|Aug.l; 
82 
days. 


Sun  does  not  rise  between — 


11  10 
10  14 


9  36 
9  02 
8  30 
8  01 


62 
08 


dun  does  not  set  between- 


Nov.22Nov.18 


and 
Jan.20; 

60 
days. 


and 
Jan.24; 

68 
days. 


Nov.14 
and 

Jan.28; 

76 
days. 


Nov.ldNov 

and 
Feb.  IjFeb 
84 

days. 


7  88 
7  06 
6  38 
6  11 
44 
16 


May  9 
and 

Aug.  6: 

89 
days. 


10  49 
9  57 
9  17 
8  42 
808 


7 
7 


39 
09 


6 
5 


6  40 
6  11 


4  49 
4  21 
3  62 
3  21 
2  47 
2  12 

1  30 


5 
6 

4 
4 

3 


43 
14 

46 
15 
48 


Apr 


May  6  May 

and  I  and 
Aug.9;Aug.l2|Aug 

^        108 
days.    days. 


and  I   and 


116 
days. 


Feb.19; 

120 

days. 


Oct.  17 
and 

Feb.25; 

182 

days. 


84° 


8d° 


88° 


90° 


h.  fR.    A.  tn.    A.  m.     A.  tn. 
Sun  does  not  set  between— 


1  42 

2  46 

384 


4 
4 
5 
6 
6 


13 
49 
23 
66 
29 


702 
736 
8  18 

8  61 

9  31 


1  40 

2  SO 

3  20 


4 

4 
5 
5 


01 
42 
19 
51 


630 

7  06 
7  44 
823 
9  10 
10  07 


Oct.  IS  Oct.   6iOet.    l;Sept.268ept.21 
and      and  |   and      and  I    and  { 
Mar.  2;  Mar.  7;  Mar.12:  Mar.l7;  Mar.23; 


142 
days. 


223 
830 
22 
09 
58 


4 

6 
5 


686 

720 

8  07 

9  01 
10  11 


2  34 

3  62 

4  64 

5  50 


6  44 

7  41 

8  44 
10  10 


Sun  does  not  rise  between— 


.28  Apr.  26 
and  I   and 
15;  Aug.19; 


110 
days. 


8  10 


2 
1 


32 
51 


11  49 

10  23 

936 

856 

8  20 

7  47 
7  16 
644 
6  13 
5  43 
5  14 

4  41 
408 
834 
2  57 
2  14 
1  20 


046 


11  14 

10  01 

9  18 

8  82 


65 
21 
6  47 
6  14 
41 
08 


7 
7 


5 
6 


486 
3  59 
322 
2  40 
1  48 
025 


Sun  does  not  set  between — 


7 
and 

4; 
90 
days. 


Nov.  4  Oct.  31  Oct.  a  Oct,  26 


and      and      and 


Feb.  7;  Feb.ll;  Feb.l4;  FebJ7 


96 
days. 


104 
days. 


110 
days. 


Il7 
days. 


10  85 
984 
8  47 

806 
7  28 
662 
6  16 
41 
06 


5 
5 


4  29 
8  50 
3  06 
2  19 
1  09 


10  08 
906 

8  17 
736 
646 
609 
680 
4  54 

421 
889 
2  62 
1  61 


Apr.  19  Apr. 
and  I   and 
Aug.26;  Aug.8 


129 
days. 


139 
days, 


153 
days. 


168 
days. 


2  63 

4  27 

5  44 

658 

8  18 
10  04 


173 
days. 


184 
days. 


828 
682 
7  25 

9  48 


4  57 
868 


Sets 
Mar.'ia' 


Sun  does  not  rise  between — 
l^^pr.  8  Apr   8,Mar.29Mar.24' 

and  I   and      and  I   and  I 
t.  5;  SepLlO;  Sept.15;  Sept.20;i 


30;  3e 


epi 
16 


61 
days. 


I    i61 
days. 


i71 
days. 


I    181 
days. 


10  02 

868 
758 
709 
622 
6  87 
460 

4  01 
306 
1  59 


968 
8  34 
7  29 
680 
688 
4  34 


3  SO 
2  10 


Sun  does  not  set  between — 


and 


116 
days. 


Oct.  23  Oct.  17 


and 
Feb.19; 

120 
days. 


and 

Feb.25; 

132 

days. 


and 
Mar. 

142 
days. 


9  48 
808 
642 
626 
407 

2  80 


926 
707 
6  13 
306 


28 
82 


Rises 
'Sept.21 


Sun  does  not  set  between — 


Oct.  I40ct.   6,0ct, 
and      and 
.  7;'Mar.l2; 


2;  Mar. 
168 
days. 


163 
days. 


8ept26;Sept21 

and  I  and 
MAr.l7;  Mar.23; 


ITS 
days. 


184 
days. 


TABLE  10.— MEAN  LOCAL  TIME  OF  SUN  SET 


528 


Decli- 

na* 

Hon. 

*ffiJ^' 

• 

South  Latitude. 

690 

70° 

710 

72© 

780 

740 

750 

76° 

770 

78° 

80° 

82° 

84« 

86° 

88° 

90° 

o    / 

23  038 
22  34 
2168 
2102 
20  01 

18  50 
17  318 

16  048 

14  30 

12  51 
1106 

9168 

7188 
523 
325 
1278 
0  82N 

2  SON 

4  26N 

6  21 
813 

10  01 
1146 

13  25N 

14d9N 

16  27 

17  48 
!l9  02 

2004 
2105 
2158N 

22  31N 

23  00 
2318 
23  26 
23  24 
23  12N 

22  50N 
2217 
2135 
20  44 

19  44 

18  36N 

17  20N 

15  57 

14  28 

12  53 
1113 

9  29N 

7  40N 

5  49 

8  55 
200 

0  03N 
1548 

3  518 
546 
740 

9  31 
1118 

13  028 

14  408 
1612 

17  38 

18  55 

20  05 
21058 

21558 

22  35 

23  04 
23  21 
23  27 
23  218 

28  03S 

Jan.  1 
6 
11 
16 
21 
26 
31 

Feb.  5 
10 
15 
20 
25 

Mar.  2 

7 
12 
17 
22 
27 

Apr.  1 
6 
11 
16 
21 
26 

May  1 

6 
11 
16 
21 
26 
31 

June  5 
10 
15 
20 
25 
80 

July  5 
10 
15 
20 
25 
80 

Aug.  4 
9 
14 
19 
24 
29 

Sept  8 
8 
18 
18 
28 
28 

Oct.    8 

8 
13 
18 
23 
28 

Nov.  2 
7 

12 
17 
22 
27 

Dec.  2 
7 
12 
17 
22 
27 

Jan.   1 

h.  m. 

Sun  d< 

Nov.22 

and 

Jan.  20 

11  87 

10  60 

10  16 

9  47 
9  19 
853 
829 
806 

7  42 

7  20 
6  57 
6  35 
6  12 
550 

528 
506 
4  44 
4  22 
400 
3  37 

8  16 
2  52 
229 
205 
1  40 
1  01 

A.  m. 
sesnot 
Nov.18 

and 
Jan.  24 

'ii'86* 
10  40 

10  08 
9  32 
904 
838 
8  12 

7  47 
7  23 
659 
636 
6  12 
5  49 

5  26 
503 
440 
4  16 
3  52 
328 

804 
288 
2  11 
141 
107 

h.  ffi. 
set  beti 
Nov.14 

and 

Jan.28; 

76 

days. 

11  16 

10  25 
9  46 
9  15 
8  47 
820 

758 
728 
708 
638 
6  14 
5  49 

5  24 
500 
435 
4  10 
3  45 
3  19 

252 
223 
150 
1  10 

A.  m. 
^een— 
Nov.lO 

and 

Feb.  1; 

84 

days. 

h.  m. 

Sund< 

Nov.  7 

and 

Feb.  4; 

90 
days. 

h.  tn.    h.  m. 
:)es  not  net  beti 
Nov.  4  Oct.  31 

and   1  and 

Feb.  7;  FeUll; 

96     1    104 

days.  1  days. 

h.  tn. 
ween— 
Oct.  28 

and 

Feb.l4: 

110 

days. 

A.  fR.     A.  fn.     A.  tn.     A.  tn. 
Sun  does  not  set  between^ 
Oct.  25  Oct.  23  Oct.  17  Oct.  12 

and      and  |  and      and 
Feb  17;  Febtl9;  Feb.25;  Mar.  2; 

116        120        132        142 
days.    days.    days.    days. 

A.  tn.     A.  tn,     A.  tn.     A.  in. 

Sun  does  not  set  between— 
Oct.   6  Oct.    lSept26  8ept.21 

and      and      and   >  and 

Mar.  7;  Mar  12:  Mar.l7;  Mny  23; 

153         163         173        184 

days.    days.    days.    days. 

10  55 

10  06 

980 

858 

828 

769 
732 
706 
640 
6  14 
5  47 

5  21 
456 
429 
402 
385 
806 

286 
202 
1  21 

11  89 

10  28 

9  45 

9  10 

837 

806 
7  88 
7  10 
642 
6  15 
546 

5  19 
4  52 
4  24 
355 
325 
2  52 

220 
1  87 

11  12 

10  06 

924 

8  47 

8  15 
743 

7  13 
644 
6  16 
546 

5  16 
4  46 
4  16 

8  45 
8  11 
2  85 

154 
056 

....... 

1 

1 

10  49 
9  44 
858 

828 
760 
7  18 
6  47 
6  16 
544 

5  18 

11  84 

10  05 

9  14 

8  83 
7  57 
7  23 
6  49 
6  16 
5  42 

5  08 

'  1 

• 

t 

10  41 
933 

8  46 
807 

7  29 
6  52 
6  16 
6  40 

504 
4  27 

8  47 
8  07 

1 

9  58 
9  00 



1 

9  53 

1 

8  17       8  47 

9  39 
8  22 
7  18 
6  19 
6  21 

4  21 
3  13 
1  40 

1 

785 
655 
6  17 
537 

458 
4  18 
835 
2  45 

753 
704 
6  17 
580 

4  48 
353 

266 
1  40 

9  16 
7  42 
623 
506 

342 
1  45 

835 
680 
434 

2  00 

6  54  ;  Sets 

2  40  Mar.23 

1 
1 

r. 

4  41  1    4  34 
406  '    3  68 
3  84  ,    3  21 
2  55      2  89 
2  15  '    1  48 

1 

2  19  ^    1  42 

1 

1 

1  19 

1 

1 

1 

1 

1 

1 

:::::::::::::: 

1 

1 

1 

::::::::::::::::::::: 

1 

1 

1 

1 

1 

1 

1 

8undo 

June  1 

and 

July  12; 

days. 

esnoti 
May  26 

and 
July20; 

days. 

Ise  bet^ 
May  21 

and 
July24; 

days. 

veen — 
May  16 

and 
July28; 

days. 

Sun  do 
May  12 

and 
Aug.l; 

days. 

es  not  rise  beti 
May  9  May  5 

and      and 
Aug.  5;,  Aug.  9; 

days.    days. 

1 

eeen— 
May  2 

and 

AU9.12 

103 

days. 

Sundc 
Apr.  28 

and 
Aag.15; 

no 

days. 

»e8  not  1 
Apr.  25 

and 

Aug.l9; 

117 

days. 

isebet) 
Apr.  19 

and 
Aug^; 

days. 

veen— 
Apr.  14 

and 

AuffJSO; 

189 

days. 

Sun  dc 
Apr.  8 

and 
Sept.  5; 

151 
days. 

«s  not  1 
Apr.  8 

and 
SwtlO; 

days. 

iae  between— 
Mar.29Mar.24 

and  1  and 

8eptl5;Sept20; 

171    1    181 

days. ;  days. 

1 

1 

0  44 
125 

1  56 

2  22 

2  46 
306 
830 
350 

4  10 
429 

448 

5  07 
5  25 

5  44 

6  02 

6  21 

640 
700 

7  19 

7  41 
802 
825 

8  51 
982 

10  17 
10  51 

"']"""! 

. 

1  30 
202 

2  31 
256 
820 

3  42 
408 

4  24 

444 

5  04 
524 

5  48 

6  08 
623 

643 
704 
725 

7  48 

8  11 
8  37 

905 
936 

10  14 

11  16 

0  41 

1  36 

1 

6  52 

1 

2  11 

2  41 

3  07 

3  31 
8  55 

4  17 

4  39 
500 
521 

5  42 
606 
624 

6  46 
708 
730 

7  65 
820 

8  49 

922 

958 

10  54 

1  47 

2  28 
245 

3  21 

8  47 

4  11 

484 

4  57 

5  19 

5  41 

6  01 
626 

6  49 

7  13 
7  38 
804 
838 
905 

9  41 
10  80 

1  10 

2  01 
2  37 
808 
836 
4  02 

428 

4  52 

5  16 
540 
604 
628 

653 
7  18 

7  45 

8  14 
8  45 
923 

10  00 

1  28 

2  17 
2  54 
325 
354 

4  22 

4  48 
6  14 

5  39 
605 
630 

6  57 
725 
754 
826 
902 
946 

10  51 

030 
151 
235 
8  11 
344 

4  14 
442 

5  10 
637 
605 

6  38 

702 
782 
804 
8  43 
920 
10  15 

....... 

1  05 

2  12 
255 
832 

406 

4  37 
607 

5  37 
606 
636 

7  08 

7  41 

8  16 
8  57 
946 

11  28 

1  SO 
286 
8  18 

856 
430 

5  02 
585 
607 

6  40 

7  14 

7  51 

8  81 
920 

10  84 

025 
208 
8  01 

844 
428 
458 
534 
«09 
646 

728 
808 
8  49 
946 

* 

207 

3  12 
402 

4  48 
530 

6  13 
656 

7  48 
885 
9  48 

2  11 
828 
429 

5  24 

6  18 

7  14 

8  16 

9  35 

2  21 
858 

5  14 

6  27 
743 

920 

2  44* 
458 
644 
8  51 

3  46 
788 

Rises 
Sept21 

1 

1 

^  ^ 

"       *l 

1 

1 

1 

; 

...«••. 

Sun  d( 
Nov.22 

and 
Jan.20; 

60 
days. 

yes  not 
Nov.18 

and 

Jan. 24; 

68 

days. 

Bet  betv 
Nov.14 

and 
Jan.28; 

76 
days. 

veen — 
Nov.  10 

and 
Feb.  1; 

84 
days. 

Sundc 
Nov.  7 

and 

Feb.  4; 

90 

days. 

>e8not 
Nov.  4 

and 

Feb.  7; 

96 

days. 

1 
set  betv 
Oct.  31 

and 

Feb.ll: 

104 

daN's. 

veen — 
Oct.  28 

and 

Feb.l4; 

110 

days. 

Sund( 
Oct.  25 

and 
Febl7; 

116 
days. 

>e8not 
Oct.  23 

and 

Feb.19; 

120 

days. 

HCtbetv 
Oct.  17 

and 

Feb26; 

132 

days. 

eeen— 
Oct.  12 

and 

Mar.  2; 

142 

days. 

Sun  dc 
Oct.    6 

and 

Mar.  7; 

153 

days. 

)esnot 
Oct.    1 

and 

Mm.U', 

163 

days. 

setbetv 
Sept26 

and 

Miir.l7; 

173 

days. 

veen— 
Septal 

and 

Mar.23; 

184 

days. 

r--\ 

524 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 


Decli- 
nation 
sun. 


o   / 

23  05S 
2108 
17  89 
13  01S 

7  803 
189S 


Ap- 
prox. 
date. 


Jan.  1 
16 
81 

Feb.  16 

Mar.  2 
17 


4 15N  Apr.  1 


951N 

14  60N 
18  66 

2148 
2317 
2314N 

2140N 
18  48 
14  87 
9  89N 

407N 
1428 
728 
12  61S 

17  298 
2069 
23  02 
23  228 


16 

May  1 
16 

81 

June 16 

80 

July  15 
80 

Au«r.l4 
29 

8ept.l3 
28 

Oct.  13 
28 

Nov.12 
27 

Deo.  12 
27 


Beginning  of  morning  twilight — North  latitude. 


QP 


h,fn, 
4  46 
4  62 
4  68 
6  00 

6  00 
4  67 
4  62 
4  47 


43 
40 

40 
41 
46 


4  48 
4  60 
4  60 
4  48 


44 
89 
84 
80 

29 
80 
86 
42 


10® 


20° 


h.fn. 


6 
6 
6 
6 

6 
4 
4 
4 


02 
07 
10 
09 

04 
67 
48 
38 


4  80 
4  24 

421 
4  21 
4  25 

429 
484 
488 
4  89 


4 
4 

4 

4 

4 
4 
4 
4 


40 
89 
88 
88 

41 
46 
62 
69 


hmtn. 
6  17 
6  21 
6  20 
5  16 

607 
464 
4  41 
426 

4  14 
404 

8  67 
8  56 

3  69 

4  06 

4  14 
4  22 
428 


83 
87 
40 
46 

61 
68 
07 
16 


80° 


6  81 
533 
680 
5  21 

506 
4  49 
480 
4  10 

3  51 
886 

3  26 
322 
325 

834 
3  47 

3  69 

4  11 


22 
81 
40 
60 

00 
11 
21 
29 


4Xfi 


460 


h.m. 
6  45 
5  45 

5  38 

6  24 

508 
4  89 
4  13 
345 

8  18 
264 

2  86 
2  27 
2  81 

2  45 
805 
827 
8  47 

4  06 
422 
4  87 
468 

606 
622 
6  86 
6  48 


h.m. 
6  52 
6  61 
6  41 
624 

600 
4  32 
4  01 
328 

2  64 
2  22 

165 
1  40 

1  44 

2  05 
2  84 
808 
8  30 

8  63 


15 
84 
63 

18 
28 
42 
61 


50O 


65° 


h,fn, 
600 
6  57 
6  45 
6  24 

466 
428 
346 
308 

220 
1  30 

022 
June  2 
July  16 

087 
1  48 
229 

3  06 

388 

4  06 
480 
468 

6  15 
684 
660 
669 


h.m. 
609 
604 
548 
623 

4  49 
409 
823 
229 

1  20 


9  Apr 


May 
and 
Aug.6|Aug 


1  81 
288 

8  16 
862 
428 

4  61 

5  18 

6  41 
669 
606 


60° 


6  19 
6  11 
6  61 
620 

489 
360 
260 
127 


62i< 


h,ffi. 
6  24 
6  16 
553 
6  18 

483 
3  87 
227 


65® 


6  81 
620 
664 
6  16 

4  24 
320 
161 


67i« 


h,m. 
688 
626 
665 
612 

4  18 
258 
088 


IQP 


hmtn, 
6  47 
6  31 
6  67 
606 

869 
226 


7y 


8  11 


80° 


WP 


It  is  either  twilight  or  continuous  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 
between — 


.23 

and 

.22 


1  32 


2  44 

888 
13 
49 


4 

4 


6 
6 


21 
48 
608 
6  13 


Apr.  15 

and 
Aug.80 


2  20 
8  20 
4  06 
4  46 


22 
62 
6  14 
6  24 


6 
6 


Apr.  81 
and 


Apr.  2 
and 


Sept  5  Sept  12  3ept  17 


1  46 
303 
868 

4  48 

628 

5  67 

6  21 
6  81 


088 
246 
8  47 
489 

624 
602 
628 
689 


^ar.  26 
and 


202 
888 
484 


Mar.l4;Mar.  1 

und      and 
Oct   2  Oct  16 


2  44 
4  16 


08  85 


Twi- 
light 
begins 
Jan..  SO. 

Sun 

rises 

Mar.  19. 


Sunsets 
Sept  25. 


Twi- 
light 
ends 
Nov.  14. 


Decli- 
nation 
sun. 


o   / 

28  038 
2102 

17  81 
12  618 

7188 

1278 

426N 

lOOlN 

14  69N 
19  02 

2168 
2818 
2812N 

2185N 

18  86 
14  28 

929N 

8  66N 
1648 
740 
18028 

17  888 
2106 
28  04 
23  218 


Ap- 
prox. 
date. 


-EVid  of  evening  ttoUight — North  latitude. 


0° 


Jan.  1 
16 
81 

Feb.  16 

Mar.  2 
17 

Apr.  1 
16 

May  1 
16 

81 

Junel6 

80 

July  16 
80 

Aug.  14 
29 

8eptl3 
28 

Oct  18 
28 

Not.  12 
27 

Dec.  12 
27 


A.ifi» 
7  22 
7  27 
7  29 
7  28 


26 

21 
16 
13 

12 
13 

16 
19 
22 


7  28 
7  24 
7  19 
7  14 

7  08 
7  08 
6  69 
6  68 


00 
06 
12 
20 


10° 

20° 

80° 

40° 

A.m. 
706 
7  12 
7  17 
720 

A.  fn. 
660 
669 
7  07 
7  13 

686 
6  47 
668 
709 

Km. 
622 
636 
660 
706 

7  21 
7  21 
721 
722 

7  19 
723 
728 
784 

7  19 
729 
789 
760 

722 

7  88 
766 

8  16 

7  24 

7  29 

741 
7  49 

804 
8  17 

887 
8  69 

7  84 
7  89 
7  42 

758 
8  04 
807 

830 

.8  38 

841 

9  19 
988 
985 

742 
788 
781 
722 

805 
768 
7  47 
784 

887 
8  26 
809 
760 

926 
906 
8  42 
8  14 

7  12 
703 
655 
6  49 

7  19 
704 
6  62 
648 

780 
7  10 
6  62 
688 

7  46 
7  19 
666 
686 

648 
650 
655 
7  03 

687 
6  87 
640 
6  47 

628 
624 
626 
683 

6  20 
6  13 
6  12 
6  19 

460 


6  15 
629 

6  46 
706 

726 

7  46 
808 
888 

9  01 
9  32 

10  00 
10  20 


60° 


A.  m. 
607 
623 

6  48 
706 

7  80 
766 
824 

8  67 

986 

10  24 

11  89 
June  2 


10  22  July  16 


10  06 
988 
906 
881 

768 
726 
668 
684 

6  16 
607 
606 
6  11 


11  81 

10  27 

989 

864 

8  18 
786 
702 
684 

6  13 
600 
6  67 
608 


55° 


A.m. 
6  68 
6  16 
640 
707 

787 
809 

8  47 

9  82 

10  87 


10  36 
928 


8  85 
748 
09 
86 


7 
6 


6 
6 
6 
6 


10 
64 

48 
64 


60° 


A.m. 
648 
609 
687 

7  10 

7  47 

829 

9  20 

10  40 


62ic 


A.n. 
648 
606 
686 
7  12 

7  64 

8  42 
945 


6SR 


A.m. 
686 
600 
684 
716 

808 

869 

10  21 


67i< 


A.m. 
629 
666 
688 

7  19 

8  14 
922 

1147 


70° 


AalR. 

^20 

®6  49 

682 

7  24 

828 
966 


75*> 


9  19 


80° 


It  is  either  twilight  or  continuous  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 
between— 


May  9|Apr.  28|  Apr.  16 

and 
Aug.6|Aug 


and 
r.22 


10  26 

9  06 
807 
7  18 
688 

6  07 
6  46 
688 
543 


and 


Aug.80  Sept  6 


980 
820 
7  26 
640 

606 
642 
683 
688 


Apr.  8 
and 


10  03 
886 
783 
648 

604 
688 
626 
6  31 


Apr. 
and 


21  Mar.  26 
and 


Sept  12  Sept  17 


1104 
8  68 
7  44 
6  47 

602 
688 
6  19 
628 


928 
768 
662 


Mar.l4 

and 

Oct  2 


846 
709 


Mar.  1 

and 

Oct  16 


07  46 


90° 


Twi- 
light 
begins 
Jan.  80. 

Sun 

rises 

Mar.  19. 


Sunsets 
Sept  25. 


Twi- 
light 
Olds 
Nov.  14. 


0  Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 


J 


TABLE  11.— MEAN  LOCAL  TIME  OF  ASTRONOMICAL  TWILIGHT. 


525 


1 

DecU- 1     Ao- 

Beginning  of  morning  twilighl — South  latitude. 

natloii 

prox. 
aate. 

4 

sun. 

(p 

10° 

20° 

30° 

40°   '   46°        50° 

1 

55° 

60° 

62*° 

65° 

67*° 

70° 
h.m. 

75= 

80° 

90° 

o    / 

h.m. 

h.m. 

h.m. 

h.7n. 

h.m.    h.m. 

h.m. 

h.m.  1  h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

23  058 

Jan.  1 

4  45 

426 

400 

3  26 

2  32  •  1  46 

Jan.  11 

Nov.  10 

It  Is  either  twillffht  or  continuous  daylight  (Table 
10)  throughout  the  whole  24  hours  of  each  day, 

2108 

16 

4  52 

434 

4  11 

3  41 

2  53  ,  2  15 

1  00 

aT^d 

, 

Feb.  2 

between— 

17  39 

31 

4  58 

4  43 

4  24 

3  68 

3  19 

2  40 

2  05 

Oct.  26  Oct.  19,Oct.  12 

Oct.     6^pt.  29 
Mar.  lOlMar.  16 

Septl68ept.  2 

13  018 '  Feb.  15 

5  00 

4  49 

435 

4  14 

3  45 

323  '    2  63 

206 

Feb.  18  Feb.  26  Mar.  3 

1            1 

Mar.-29  Apr.  11 

7  308 

Mar.  2 

5  00 

4  53 

4  43 

4  29 

4  08 

3  53  1    3  33 

8  04 

2  19  !    1  40    

Sunsets 

1398 

17 

4  67 

4  54 

4  49 

4  41 

4  27 

4  17      4  05 

8  47 

3  21       3  03      2  89 

2  04 

0  51 

Mar.  23. 

4  15N 

Apr.  1 

4  52 

454 

464 

4  51 

444 

4  39      4  31 

4  21 

4  07       3  67  ,    8  44 

3  28 

306 

1  37 

9  61N 

16 

4  47 

453 

4  67 

459 

4  59 

4  57  .    4  54 

450 

4  44      4  39      4  34 

4  26 

4  16 

8  48 

2i9 

14  SON 

May  1 

443 

4  53 

5  01 

507 

612 

5  14       6  15 

6  16 

6  16 

6  15      6  14 

6  12 

509 

600 

04  38 

Twi- 

18 56 

16 

4  40 

4  52 

505 

5  16 

5  24 

529      683 

538 

5  42 

5  46      5  47 

650 

563 

(^00 

()6  11 

light 

2148 

31 

440 

455 

509 

5  22 

535 

5  41       5  48 

666 

604      606  ,    618 

6  19 

(■ 

)6  26 

^^46 

O7  20 

ends 

2317 

Janel5 

4  41 

4  68 

6  14 

528 

5  42 

650      658 

606 

6  17       6  23       6  29 

687 

( 

)fiA6 

(5?  12 

(^01 

May  12. 

2314N 

30 

445 

602 

6  17 

6  81 

5  45 

5  53  '    6  01 

1 

609 

6  20 

625  ;    6  82 

6  40 

6 

^49 

*7  14 

08  08 

2140N 

July  15 

448 

604 

6  17 

632 

5  43 

5  49  1    6  56       6  03 

6  11 

6  16       6  20 

627 

06  33 

06  52 

07  25 

Twi- 

18  43 

80 

4  50 

503 

5  14 

6  25 

634 

6  88       5  43      5  47 

5  61 

553      656 

558 

6  01 

(^07 

i^  16 

light 

14  37 

Aug.14 

460 

500 

508 

5  14 

6  19 

5  21       6  22  !    5  22 

5  22 

5  21       5  19 

5  17 

5  14 

504 

(H40 

begins 

9  39N 

29 

448 

4  54 

458 

500 

4  59 

4  58       4  55       450 

443 

4  39  ,    482 

425 

4  14 

8  40 

2  12 

Aug.  2. 

4  07N 

8ept.l3 

444 

446 

446 

4  42 

4  36 

4  80      4  23       4  12 

8  67 

8  47 

385 

3  19 

266 

124 

Sun 

1428 

28 

4  39 

4  36 

4  31 

4  23 

4  09 

4  00  '    3  47 

3  29 

8  08 

2  45 

2  20 

1  44 

0  30 

rises 

728 
12  518 

17  298 

Oct.  13 
28 

Nov.12 

484 
430 

429 

427 
4  19 

4  14 

4  17 
404 

3  55 

403 
844 

329 

342 
3  15 

2  49 

3  27      3  07 
2  54  .    2  24 

222       1  38 

289 

188 

Nov.lO 

1  58 

1  15 

Sept21. 

:                 1         1 

It  is  either  twilight  or  continuous  daylight 
10)  throughout  the  whole  24  hours  of  eacl 

Table 

20  S9 

27 

480 

4  12 

850 

3  19 

2  82 

1  66      042 

and 

»  day, 

Feb.  2 

between— 

23  02 

Dec.  12 

485 

4  15 

850 

8  16 

223 

187 

Dec.  3 

Oct.  26|Oct.  19|0ct.  12[0ct.     GfSept.  29|Sept  15|Sept.  2 

28  228 

27 

442 

4  22 

3  67 

3  22 

228 

1  40 

Jan.  11 

» 

Feb.  18 

Feb.  25 

Mar.  3  Mar.  lOIMar.  16  Mar.29  Apr.  11 

Dedi- 

Ap- 

End  of  evening  twilight — South  latitude. 

DaUon 
sun. 

prox. 
date. 

(fi 

10° 

20° 

80° 

40° 

46° 

50°       56° 

60° 

62*° 

66° 

67*° 

70° 

75° 

80° 

90° 

o     / 

h.m. 

h.tn. 

A.  tit. 

h.fn. 

h.m. 

h.m. 

h.m. 

A.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h.m. 

h,m. 

h.m. 

28  OSS 

Jan.  1 

7  22 

7  41 

807 

8  41 

934 

10  20 

Jan.  11 

Noy.lC 

It  is  either  twilight  or  continuous  daylight  ( 
10)  throughout  the  whole  24  hours  of  eacl 

Table 

2102 

16 

7  27 

746 

808 

889 

926 

10  04 

11  17 

and 

I  day, 

Feb.  2 

between- 

17  81 

81 

729 

744 

803 

829 

907 

936 

10  20 

Oct.  26 

Oct.  19 

Oct.  12 

Oct     fi 

Sept.  29 

8eptl5 

Sept.  2 

12  518 

Feb.  15 

7  28 

7  89 

754 

8  14 

843 

905 

984 

16  20 

Feb.  18 

Feb. -25 

Mar.  3 

Mar.  1( 

Mar.  16 

Mar.29 

Apr.  11 

7188 
1278 

Mar.  2 
1? 

725 
7  21 

782 
7  23 

7  41 

7  28 

765 
7  36 

8  16 
7  49 

8  81 
7  69 

8  61 
8  11 

9  19 
8  29 

10  03 
8  54 

10  41 
9  12 

Sunsets 
Mar.  28. 

986 

10  10 

11  07 

426N 

Apr.  1 

7  16 

7  14 

7  14 

7  17 

7  24 

7  29 

7  36 

746 

800 

8  10 

822 

8  38 

900 

10  25 

lOOlN 

16 

7  18 

707 

708 

700 

7  01 

702 

704 

708 

7  15 

720 

725 

733 

7  42 

8  14 

986 

14  59N 

May  1 

7  12 

702 

653 

6  47 

6  42 

640 

688 

638 

638 

688 

689 

6  41 

643 

6  61 

07  13 

Twi- 

1902 

16 

7  13 

6  59 

648 

6  37 

628 

623 

6  19 

6  14 

609 

607 

604 

6  01 

658 

(^50 

C)6  39 

light 

2158 

81 

7  15 

659 

645 

638 

6  20 

6  13 

6  06 

559 

5  51 

5  46 

6  41 

536 

^ 

)6  28 

(^06 

()4  33 

ends 

2818 

Junel5 

7  19 

702 

6  47 

632 

6  18 

6  10 

602 

554 

648 

5  37 

681 

628 

^ 

^  14 

(H48 

()8  59 

May  12. 

2812N 

30 

7  22 

705 

650 

636 

6  21 

6  14 

606 

5  57 

5  47 

5  41 

585 

627 

( 

^18 

(H58 

04  06 

, 

2135N 

July  16 

728 

708 

654 

6  41 

6  29 

622 

6  16 

609 

6  01 

556 

6  51 

546 

05  89 

06  21 

04  49 

Twi- 

18 36 

80 

724 

709 

668 

6  48 

6  39 

635 

6  31 

6  26 

622 

620 

6  18 

6  15 

6  18 

06  07 

^)6  69 

light 

14  28 

Aug.14 

7  19 

709 

702 

656 

6  61 

6  49 

648 

6  48 

6  49 

660 

6  61 

653 

656 

707 

()7  83 

begins 

9  29N 

29 

7  14 

708 

704 

708 

703 

706 

708 

7  13 

7  20 

725 

7  81 

7  39 

760 

826 

9  57 

Aug.  2. 

3  66N 

Sept.l8 

708 

707 

707 

7  10 

7  17 

7  28 

7  30 

7  41 

7  66 

807 

820 

887 

869 

10  86 

Sun 

1548 
740 
13  028 

17  388 

28 

Oct.  18 

28 

Noy.l2 

708 
669 
668 

700 

705 
706 
7  09 

7  15 

7  11 
7  16 
7  24 

7  84 

7  19 
7  30 
744 

800 

783 

7  62 

8  14 

889 

7  43 
807 
835 

908 

7  56 
827 
906 

9  52 

8  14 
856 
952 

Nov.lO 

8  41 
942 

900 
10  23 

9  24 

10  01 

1129 

rises 
Sept.  21. 

It  is 

either  ti 

wilight 

orconti] 

luousda 

ylight 

Table 

2105 

27 

705 

723 

7  46 

8  16 

904 

942 

10  56 

and 
Feb.  2 

10)  throughout  the  whole  24  hours  of  each  day, 
between- 

23  04 

Dec.  12 

7  12 

782 

7  57 

8  81 

924 

10  11 

Dec.  3 

Jet.  26 

Oct.  19 

Oct.  12 

Oct.     6|Bept.  29 

8eptl5Sept.  2 

23  218 

27 

720 

740 

806 

889 

984 

10  22 

Jan.  11 

Feb.  18 

Feb.  26 

Mar.  3 

Mar.  idMar.  16 

Mar.29 

Apr.  11 

0Sun  does  not  rise;  twilight  lasts  from  morning  to  evening,  being  strongest  at  noon. 


626 


TABLE  12.— REDUCTION  OF  LOCAL  MEAN  TIME  OF  SUNRISE  AND  SUNSET 

TO  STANDARD  MERIDIAN  TIME. 


Difference  of 

Difference  of  longi- 
tude between  lo- 

Reduction 

Difference  of  lonari- 
tude  between  lo- 

Reduction 

longitude 

Reduction 

to  be  applied 

to  be  applied 

between  lo- 

to be  applied 

cal  and  standard 

to  local 

cal  and  standard 

to  mean 

cal  and 

to  mean 

meridian. 

mean  time. 

meridian. 

local  time. 

standard 
meridian. 

local  time. 

o      /           o      / 

Jfinuttt. 

0      /               o     / 

Minutes. 

o 

Houn, 

0  00  to  0  07 

0 

7  23  to    7  37 

30 

15 

1 

0  08  to  0  22 

1 

7  88  to    7  52 

31 

30 

2 

0  23  to  0  37 

2 

7  53  to    8  07 

32 

45 

3 

0  38  to  0  52 

3 

8  08  to    8  22 

33 

60 

4 

0  53  to  1  07 

4 

8  28  to    8  37 

34 

75 

5 

1  08  to  1  22 

5 

8  88  to   8  52 

35 

90 

6 

1  23  to  1  37 

6 

8  53  to   9  07 

36 

105 

7 

1  38  to  1  52 

7 

9  08  to   9  22 

37 

120 

8 

1  53  to  2  07 

8 

9  23  to   9  37 

38 

135 

9 

2  08  to  2  22 

9 

9  38  to   9  52 

39 

150 

10 

2  23  to  2  37 

10 

9  53  to  10  07 

40 

165 

11 

2  38  to  2  52 

11 

10  08  to  10  22 

41 

180 

12 

2  53  to  3  07 

12 

10  23  to  10  37 

42 

3  08  to  3  22 

13 

10  38  to  10  52 

43 

3  23  to  3  37 

14 

10  53  to  11  07 

44 

3  38  to  3  52 

15 

11  08  to  11  22 

45 

3  53  to  4  07 

16 

11  23  to  11  37 

46 

4  08  to  4  22 

17 

11  38  to  11  52 

47 

4  23  to  4  37 

1« 

11  53  to  12  07 

48 

4  38  to  4  52 

19 

12  08  to  12  22 

49 

4  53  to  5  07 

20 

12  23  to  12  37 

50 

5  08  to  5  22 

21 

12  38  to  12  52 

51 

5  23  to  5  37 

22 

12  53  to  13  07 

52 

5  38  to  5  52 

23 

13  08  to  13  22 

53 

6  53  to  6  07 

24 

13  23  to  13  37 

54 

6  08  to  6  22 

25 

13  38  to  13  52 

55 

6  23  to  6  37 

26 

13  53  to  14  07 

56 

6  38  to  6  52 

27 

14  08  to  14  22 

57 

6  53  to  7  07 

28 

14  23  to  14  37 

58 

7  08  to  7  22 

29 

14  38  to  14  52 

59 

If  local  meridian  is  east  of  standard  meridian,  subtitet  from  local  mean  time. 

If  local  meridian  is  west  of  standard  meridian,  add  to  local  mean  time. 

For  differences  of  longitude  less  than  15^,  use  the  first  part  of  the  table.  For  greater 
differences  take  from  the  last  part  of  the  table  the  hour  corresponding  to  the  nearest 
tabulated  value  less  than  the  given  difference,  and  from  the  first  part  of  the  table  tiie 
minutes  corresponding  to  the  remainder  obtained  by  subtracting  this  tabulated  value  from 
the  given  difference. 
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This  Index  gives  the  maritime  Btatea  of  the  United  States  and  Proyinces  of  Canada;  the  principal  countries  of  the  world 
Important  islands  and  bodies  of  water,  and  the  70  ports  for  which  full  predictions  are  given,  these  ports  being  printed  in  small  capi- 
tals here  and  also  in  Table  S. 

In  order  to  find  any  station  given  in  Table  3,  find  in  this  Index  the  name  of  the  coontry.  State,  or  body  of  water  in  or  upon 
which  the  station  is  located;  the  reference  will  be  to  the  beginning  of  the  list  of  stations  given  under  that  heading,  the  particular 
port  required  appearing  in  its  geographic  sequence. 


A.  Pwe. 

Abyssinia 428 

Aden,  Arabia 269,428 

Admiralty  Inlet,  Wash 394 

Adriatic  Sea 434 

Africa 428 

Alabama 374 

Alaska 400 

Alaska  Peninsula 404 

Aleutian  Islands 404 

Algeria 432 

Amoy,  China 197,410 

Annual  variation  in  mean  sea  level 458 

Anticosti  Island 342 

Apia,  Samoa  Islands 221,418 

Arabia 428 

Arabian  Sea 426 

Arctic  Ocean 338,406,450,462 

Argentina 380 

Arzobispo  Islands •416 

Asia 406,426,432 

Asia  Minor 432 

AffTOEiA,  Orc« 161,392 

Auckland,  New  Zealand 229, 422 

Australasia 420 

Australia 424 

Austral  Islands 418 

Austria 434 

Azores 432 

B. 

Bahamas 376 

Baltimore,  Md 97,364 

Bali  Island,  East  Indies 412 

Banks  Islands,  South  Pacific 422 

Baluchistan 426 

Bass  Strait,  Australia 424 

Batavia,  Java 209,412 

Bay  of  Bengal 426 

Bay  of  Biscay 436 

Bay  o  f  Fundy 346 

Behm  Canal,  Alaska 400 

Bellingham  Bay,  Wash 396 

Belize,  Central  America 374 

Belpum 448 

Benng  Sea 404 

Bermuda  Islands 376 

Bombay,  India 261,426 

Bonin  Islands,  North  Pacific 416 

Borneo •. 414 

BoerroK,  Mass 69,350 

Brazil 378 

Brest,  France 285,436 

British  Columbia 396 
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Buenos  .Vires,  Argentina 1 .  137, 380 

Buzzards  Bay 352 

C. 

Calcutta,  India 249,426 

California 388 

Campbell  Island,  B.C 398 

Canary  Islands 432 

Canal  Zone 378,386 

Cape  Breton  Island,  Nova  Scotia 344 

Cape  ColonVj  Africa 430 

Cape  Fear  River  and  branches 368 

Cape  Horn,  South  America 141, 382 

Capetown,  Africa 273,430 

Capte  Verde  Islands 432 

Caribbees  or  Lesser  Antilles 378 

Caribbean  Sea 374 

Carimata  Strait 414 

Caroline  Islands,  North  Pacific 416 

Carquinez  Strait 390 

Casco  Bay,  Maine 350 

Cebu  Island,  P.  I , 416 

(Celebes,  East  Indies 414 

Chappaquiddick  Island,  Mass 352 

Charlboton  (Custom-House),  S.  C 113, 370 

Chatham  Sound,  B.  C 400 

Chath am  Strait,  Alaska 402 

Chesapeake  Bay 362 

Chile 382 

China 410 

Clarence  Strait,  Alaska 400 

Cochin  China 410 

Colombia,  South  America 378,386 

Colombo,  Ceylon 257, 426 

Columbia  River 392 

Connecticut 354 

Cook  Islands,  South  Pacific 418 

Cook  Inlet,  Alaska 404 

Coos  Bay,  Oregon 392 

Cordova  Bay,  Alaska 402 

Costa  Rica 376,386 

Cross  Sound,  Alaska 404 

Cuba 376 

Cumberland  Sound 338 

Current  tables 463 

D. 

Delaware  Bay,  River,  and  State 360 

Denmark 450 

District  of  Columbia 366 

Dixon  Entrance,  Alaska  and  B.  C 400 

Dover,  England 309,440 

Dublin  Bay  ( Kingstown),  Ireland 321, 446 
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Eastern  or  Malay  Archipelago 412 

East  Indies 412 

EastRiver,N.  Y 354 

Ecuador 386 

Edinburgh  (Leith),  Scotland 293, 438 

Egypt 428,432 

England 440 

English  Channel 436 

Equation  of  time 460 

Europe 434 

Explanation  of  tables 37 

F. 

Faroe  Islands 448 

Falkland  Islands 382 

Fbrnandina,  Fla 121, 370 

Fiji  Islands 418 

Fmlayson  Channel,  B.  0 398 

Fisher  Channel,  B.  C 398 

Fitzhuffh  Sound,  B.  C 398 

Flores  Island,  East  Indies 412 

Florida 370 

Formosa  Island 408 

France 434,436 

Franz  Josef  Land 462 

Frederick  Sound,  Alaska 402 

Friendly  Islands 418 

G. 

Galapagos  Islands 386 

Galveston,  Tex 129, 374 

Gaspar  Strait,  East  Indies 414 

Georgia 370 

Georgia  Strait,  Wash,  and  B.  C 396 

Germany 448 

Gilbert  Islands 416 

Governors  Island,  N.  Y 86, 358 

Grays  Harbor,  Wash 394 

Greece 434 

Greenland 338 

Grbbnock,  Scotland 317, 444 

Grenville  Channel,  B.  C 398 

Grinnell  Land 338 

Guam  Island,  Marianas 416 

Guatemala 374, 388 

Guiana,  South  America 378 

Guimaras  Island 414 

Guinea,  Africa 430 

Gulf  of  California,  Mexico 388 

Gulf  of  Mexico 372 

Gulf  and  River  of  St.  Lawrence 340,342 

H. 

Haiti 376 

Halifax,  Nova  Scotia 57, 344 

Hamburo,  Germany 329, 460 

Harlem  River,  N.  Y 356 

Harmonic  constants 454 

Haro  Strait,  Wash 396 

Havre,  France 289, 438 

Hawaiian  Islands 418 

Hebrides  Islands 448 

Height  of  tide  at  any  time 333 

Hervey  Islands 418 

Hokushu  Island 406 

Holland 448 

Honduras 374, 386 

Hongkong,  China 201, 410 

Honolulu,  Oahu  I.,  Hawaiian  Islands 217, 418 

Honshu  Island 408 

Hood  Canal,  Wash 394 

Hudson  Bay  and  Strait 388 

Hudson  River,  N.  Y 358 

Hull,  England 297,440 


I. 
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celand 338 

cy  Strait,  Alaska 404 

loiloStrait 414 

ndex  to  Principal  Ports 52 

ndia 426 

ndian  Ocean  islands 428 

reland 444 

slands  of  the  Pacific  Ocean 414 

sle  of  Man 444 

taly 434 


J. 

Jamaica 376 

James  River,  Va 368 

Jan  Mayen  Island 338 

Japan 406 

Java : 412 

Juan  de  Fuca  Strait 394 


K. 

Kamchatka 406 

Karachi,  India 265,426 

Keku  Strait,  Alaska 402 

Kennebec  River,  Me 348 

Kermadec  Islands 418 

Key  West,  Fla 125,372 

KiNGfirrow^N,  Ireland 321. 446 

Kiushu  Island,  Japan 408 

KoDiAK,  Kodiak  Island,  Alaska 173, 404 

Kongo  River,  Africa 430 

Korea 410 

L. 

Labrador ^ . .       340 

I^ith,  Scotland 289,438 

Lesser  Antilles 378 

Leyte  Island,  P.  I 416 

Liberia 430 

Lisbon,  Portugal 277, 434 

Liverpool,  England 313, 442 

Lombok  Island,  East  Indies 412 

London  Bridge,  England 305, 440 

Longlsland,  N.  Y 356 

Long  Island  Sound 354 

Loo  Choo  Islands 408 

Louisiade  Archipelago 422 

Louisiana 374 

Low  Archipelago 418 

Lower  California 388 

Loyalty  Islands 422 

Lummi  Bay,  Wash 396 

Luzon  Island,  P.  1 416 

Lynn  Canal,  Alaska 402 

M. 

Madagascar 428 

Madeira  Islands 432 

Madras,  India 253,426 

Magellan  Strait 380 

,  Maine 346 

I  Malakka  Strait,  Sumatra 412 

Malay  Archipelago 412 

Malay  Peninsula 410 

Manila,  Pasig  River  entr.,  Philippine  Ids ...  213,416 

Mangarei  Island,  East  Indies 412 

I  Marianas 416 

I  Marauesas  Islands 418 

I  Marsnall  Islands 416 

'  Marthas  Vineyard 362 

I  Mar>land 362,366 
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Massachusetts 350 

Mediterranean  Sea 432 

Miyako  Sima  Islands,  Japan 408 

Mblbourne,  Australia 237, 424 

Mexico 374, 388 

Miibank  Sound,  B.  C 398 

Mindanao  Island 4I4 

Mindoro  Island 41^ 

Mississippi 374 

Molukka  Islands 4I4 

Moon's  phases,  distance,  and  declinations 462 

Moon's  transits 46o 

Morocco 432 

Mozambique 428 

Muskeget  Idand,  Mass 352 

N. 

Nagasaki,  Japan 186, 408 

Nantucket  Sound 350 

Narragansett  Bay 352 

Natal,  Africa 430 

Navigator  Islands 418 

Netherlands 448 

Newark  Bay,  N.  J 358 

New  Britain  Island 422 

New  Brunswick 342,346 

New  Caledonia : 422 

Newfoundland 340 

New  Guinea 422 

New  Hampshire 350 

New  Hanover  Island 422 

New  Hebrides  Islands 422 

New  Ireland  Island 422 

New  Jersey 358 

New  London,  Conn 77, 354 

Newport,  R.  1 73, 352 

New  South  Wales 424 

New  York 364 

New  York  (Governors  Island) ,  N.  Y 85, 358 

New  Zealand 420 

Nicaragua 376, 386 

North  America 338, 386 

North  Australia.  .1 424 

North  Carolina 368 

North  Island,  New  55ealand 420 

North  Sea 448 

Norway 450 

Norton  Sound,  Bering  Sea 406 

Nova  Scotia 344 

NovaZembla 452 

O. 

Ogden  Channel,  B.  C 400 

Okhotsk  Sea 406 

Old  Point  Comfort,  Va 105,368 

Orange  River 430 

Oregon 392 

Orlmey  Islands 448 

P. 

Pacific  Ocean  Islands 416 

PadillaBay,  Wash 396 

Palawan  Island,  P.  I 414 

Panama,  Panama  Canal  Zone 149, 378, 386 

Panay  Island 414 

Pago  Pago,  Tutuila  I.,  Samoa  Islands 418 

Papua 422 

Patagonia 380,382 

Pennsylvania 360 

Penobiecot  Bay  and  River 348 

Peril  Strait,  Alaska 402 
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Persia.... 428 

Persian  Gulf 428 

Peru 384 

Philadelphia,  Pa 93, 362 

Philippine  Islands 414 

Phoenix  Islands 418 

Polynesia 416 

Port  Adelaide,  Australia 241, 424 

Portland,  Me 66, 350 

Portland  Canal,  etc.,  Alaska  and  B.  C 400 

Porto  Rico,  West  Indies 378 

Port  Townsend,  Wash 165, 394 

Portugal 434 

Possession  Sound  and  Port  Susan,  Wash 394 

Potomac  River,  Md.,  Va.,  and  D.  C 364 

Prince  Edward  Island 344 

Prince  William  Sound,  Alaska 404 

Principe  Channel,  B.  C 398 

PugetSound,  Wash 394 

Q. 

Quebec,  Province  of 340 

Queen  Charlotte  Islands,  B.  C 398 

Queensland 424 

Qubbnstown,  Ireland 325, 446 

R. 

Rangoon,  Burma 245, 426 

RaritanBay 358 

Red  Sea 428 

Resurrection  Bay,  Alaska 404 

Revillaeiffedo  Channel,  Alaska 400 

Rhode  Island 352 

Rio  DB  Janeiro,  Brazil 133, 380 

Riu  Kiu  or  Loo  Choo  Islands,  Japan 408 

RocHELLB,  France 281, 436 

Rosario  Strait,  etc.,  Wash 394 

Russia 450 

S. 

Sacramento  River,  Cal 390 

Sahara 432 

St.  Croix  River,  Me 346 

St.  John,  New  Brunswick 61, 346 

St.  Johns,  Newfoundland 53, 340 

St  Lawrence  River  and  Gulf 340,342 

Salvador,  Central  America 386 

St.  Michael  (Norton  Sound),  Alaska 177, 406 

Samar  Island,  P.  1 416 

Samoa  Islands 418 

Sandalwood  Island 412 

SANDiEoo,Cal 153,388 

Sandy  Hook,  N.  J 89,358 

San  Francisco  Bay 390 

San  Francisco  ( Fort  Point),  Cal 157, 390 

San  Juan  Channel,  AVash 396 

San  Juanico  Strait,  P.  1 416 

San  Pablo  Bay,  Cal 390 

San  Ped  ro  C hannel,  Cal 388 

Sannak  Islands,  Alaska 404 

Santa  Barbara  Channel,  Cal 388 

Santa  Cruz  Islands,  South  Pacific 422 

Santo  Domingo 376 

Saratoga  Passage,  Wash 394 

Savannah  Entrance,  Ga 117, 370 

Schuylkill  River,  Pa 362 

Scotland 438,444 

Senegambia 430 

Sergits  Narrows 402, 496 

Seymour  Narrows 396, 492 
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Shanghai,  China /.  193,410 

Shbbrnbss,  Eneland 301, 440 

Shetland  Islands 448 

Shikoku  Island,  Japan 408 

Siam 410 

Siberia,  Arctic  Ocean 406 

Siberia,  Pacific  Ocean 406 

Sierra  Leone 430 

SlNQAPORB 205, 410 

Sitka,  Alaska 169,402 

Skagit  Bay,  Wash 394 

Smith  Inlet,  B.  0 398 

Society  Islands 418 

Solomon  Islands 422 

Somal  iland 428 

SouthAmerica 378 

South  Australia 424 

South  Carolina 370 

South  Georma 382 

South  Island,  New  Zealand 420 

Spain 434 

Spitzbergen 452 

Staten  Island,  N.  Y 356 

Stephens  Passage,  Alaska 402 

Stewart  Island,  New  Zealand 420 

Suisu n  Bay ,  Cal 390 

Sulu  Islands 414 

Sumatra 1 412 

Sumba  Island,  East  Indies 412 

Sumbawa,  East  Indies 412 

Sumner  Strait,  Alaska 400 

Sunda  Strait,  East  Indies 412 

Sunrise  and  sunset 503 

Sydney,  Australia 2r:3,424 

Syria 432 

T. 

Tasmania 424 

Texas 374 

Tientsin  Entrance,  China 189, 410 

Tierra  del  Fuego 382 

Timor  Island,  East  Indies 412 

Tokelau  Islands 418 

Tonga  Islands 418 

Trinidad 378 

TripoU 432 
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Tsushima  Island,  Japan 408 

Tuamotu  Islands 418 

Tubuai  Islands 418 

Tuckemuck  Island 352 

Tunis 432 

Tutuila  Island,  Samoa  Islands 418 

Twilight  tables 624 

U. 

Umpqua  River,  Oreg 392 

Union  Islands 418 

United  States 346,388 

Uruguay 380 

V. 

Valparaiso,  Chile 146, 384 

Vancouver  Island 396 

Variations  in  mean  sea  level 458 

Venezuela '. 378 

Victoria,  Australia 424 

Vineyard  Sound,  Mass 352 

Virginia 362,364 

W. 

■y^nj^ _ 442 

Washington,  State  oL!!!!!". *".!!!!!!"". !!!".!".      392 

AVashington,  D.  C 101,366 

Wellington,  New  Zealand 225, 420 

Western  Australia 426 

West  Indies 376 

White  Sea,  Russia 452 

Willapa  Bay,  Wash 394 

WiLLKiB  Point,  N.  Y 81,356 

Wilmington,  N.  C 109,368 

Wrangell  Strait,  Alaska 402 

WrightSound,  B.  C 398 

Y. 

Yaquina  Bay  and  River 392 

Yokohama,  Japan 181,408 

Z. 
Zanzibar 428 
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NOTE. 

In  the  preparation  of  these  tide  tables  the  best  available  material  has  been  used;  but 
the  predictions  and  tidal  constants  are  necessarily  of  unequal  merit  for  different  parts  of  the 
globe,  owing  to  a  lack  of  properly  distributed  observations  upon  which  to  base  conclusion.s. 

It  is  our  purpose  to  substitute  better  valueSvas  soon  as  obtained,  wherever  those  given 
may  prove  unsatisfactory,  and  therefore  any  tidal  observations,  even  if  consisting  of  only  a 
few  tides,  will  be  very  acceptable. 

To  persons  willing  to  aid  in  the  collecting  of  tidal  data,  we  would  sug^^t  to  observe 
the  height  of  the  sea  at  regular  intervals  of  one  hour,  day  and  night,  whenever  practicable, 
rather  than  the  high  and  low  waters  only  for  the  same  period.  *  Observations  taken  even  at 
longer  intervals  of  time,  such  as  every  two  or  three  hours,  will  be  usefuL 

It  must  be  borne  in  mind  that  these  tables  aim  to  give  the  times  and  heights  of  high 
and  low  waters,  and  not  the  times  of  turning  of  the  current  or  t>f  slack  water.  For  ocean 
stations  there  is  usually  but  little  difference  between  the  time  of  high  or  low  water  and  the 
beginning  of  ebb  or  flood  current;  but  for  places  in  narrow  channels,  landlocked  harbors, 
or  on  tidal  rivers  the  time  of  slack  current  may  differ  by  two  or  three  hours  from  the  time 
of  high  or  low  water  stand,  and  local  knowledge  is  required  to  enable  one  to  make  the  proper 
allowance  for  this  delay  in  the  condition  of  tidal  currents. 

It  is  desired  to  collect  information  relating  to  tidal  currents  with  the  view  of  includin^^ 
it  in  subsequent  issues  of  this  publication. 

All  persons  are  invited  to  send  information  or  suggestions  for  increasing  the  usefulness 
of  these  Tide  Tables  to  the 

SUPERINTENDENT  OF  THE  COAST  AND  GEODETIC  SURVEY, 

WASHiHaTOK,  D.  C,  U.  8.  A. 
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